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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. All drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section and the work of this

Contractor.

B. This Division Contractor shall review the entire set of documents, including other Division

Contract Documents as there may be additional requirements for other trades which pertain to

this Division Contractor’s work, and thus those additional requirements are hereby made a part

of these Specifications and Drawings.

C. All Division 26, 27 and 28 Specifications, Electrical Drawings and Technology Drawings relate

and apply to each other as applicable and fall under the requirements of this Section.

D. If an item is either called for in the specifications or shown on the plans, it shall be considered

sufficient for the inclusion of said item in this contract.

1.02 CODES AND PERMITS

A. Perform all work in accordance with all state, local and municipal electrical codes, ordinances

and Authorities Having Jurisdiction.

B. Submit required paperwork for permits and inspections and pay all associated fees.

1.03 DRAWINGS

A. The Contractor shall be responsible for providing and constructing complete and fully functional

systems and to adjust work to meet the requirements of all local codes, ordinances and AHJ

requirements, applicable industry standards and manufacturers’ requirements, while meeting

the intent/design of the contract documents.

1. The Contractor acknowledges and understands that the drawings are two-dimensional

representations of three-dimensional objects.

2. Drawings may be based on imperfect or assumed data, code interpretations and may

include unforeseen conflicts and items requiring field coordination.

3. Drawings are diagrammatic and do not show all accessories and equipment necessary for

complete and fully functional systems.

4. While the sizes and locations, of design-basis equipment, may be indicated, the

Contractor shall properly make all adjustments to meet conditions as they actually exist on

the premises.

5. Adjustments that influence the design/intent of the documents shall be approved by the

Architect/Engineer.

6. Contractor shall coordinate and provide all changes required at no additional cost.
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7. The Contractor shall make such changes at his expense, including changes required to

other Contractors’ work.

B. Should equipment, which Contractor proposes to install, require other space conditions, other

utility service, or other structural support than those indicated on the drawings, the Contractor

shall arrange for such changes with other affected Contractors and with the Architect.

1. Required changes shall be noted on the submittal cover sheet.

2. The Contractor shall make such changes at his expense, included changes required to

other Contractors’ work.

C. All sizes as given are minimum except as noted.

D. Equipment and devices shall provide adequate clearance as determined by applicable codes

and manufacturers’ instructions for entry, servicing and maintenance.

E. Adjustments shall be discussed with the Engineer with the view to convenience of operation

and noninterference with other work.

1. The Engineer reserves the right to change the location of any conduit, device or piece of

equipment to suit conditions, with no added cost to the Owner or the Project Contingency

if the requested change does not modify the scope of work.

1.04 CONFLICTING INFORMATION

A. Where conflicting information occurs within the contract documents or between the contract

documents and any codes, ordinances, industry standards or authorities having jurisdiction, it

shall be brought to the attention of the Engineer prior to bidding.

B. If a conflict cannot be clarified or resolved prior to the bid date, the Contractor shall bid the most

expensive option that meets the intent and shall provide a deduct, during construction, if

Engineer allows the less costly option.

1.05 WORK SEQUENCE AND SCHEDULING

A. Refer to Division 01 for construction phasing requirements.

1.06 SUBMITTALS

A. The requirements listed below are in addition to the Section 01 30 00 - Administrative

Requirements. See the individual technical sections for items requiring submittals.

B. Submit complete manufacturers’ product data, dimensioned shop drawings field test reports

and, where required, floorplan layouts and system riser diagrams.

1. Contractors shall provide submittals to Engineer in a timely manner, well before ordering

of equipment is necessary, as to not require an expedited review.

2. Incomplete submittals or those that do not meet all the requirements will be returned to

the Contractor un-reviewed.

3. No time extensions or cost increases will be allowed for delays caused by returned,

rejected, noted or incomplete submittals.



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 COMMON WORK RESULTS FOR ELECTRICAL
 26 05 00 - 3

4. Submittal review by Architect or Engineer is for general conformance only and does not

relieve Contractor of responsibility to fulfill all specifications and requirements of the

Contract Documents.

5. Clearly mark general catalog sheets and drawings to indicate the specific items being

submitted and with proper identification of equipment by name and/or number, as

indicated in the Contract Documents.  Failure to do this will result in the submittal(s) being

rejected and returned to the Contractor for correction and resubmission.

6. The Contractor shall coordinate all overcurrent protection requirements for equipment

provided by other Division Contractors prior to submitting the switchgear to the A/E. If it is

found during construction that different overcurrent protection and associated components

are required, this Division Contractor shall correct the deficiency at no cost to the Owner

or Architect/Engineer.

C. Electronic Submittals

1. All electronic submittals shall utilize the Portable Document File (PDF) format.

2. All submittals shall be original PDFs marked up and merged within PDF markup and

authoring software.  It shall be unacceptable to submit scanned documents.

3. All files shall be fully searchable using the PDF reader “find” functionality.

4. Files that contain data for more than one device or piece of equipment shall utilize the

bookmark functionality.

a. Bookmarks shall allow the reviewer to jump directly to each submitted piece of

equipment, without scrolling through the document.

b. Bookmarked items shall be labeled to correspond with the nomenclature or symbol

used in the construction documents.

5. The nomenclature or symbology used on the drawings and specifications shall be clearly

marked on the submittal page for that item.

6. It shall be clear what options, accessories or equipment are being provided.

7. Engineer will only review information contained within product cutsheets and prepared

shop drawings.  Part numbers contained within bills of materials or in other locations, will

not be reviewed or verified to match product cutsheets or prepared shop drawings.

1.07 WORK BY OTHER TRADES

A. Electrical information in the Drawings and Specifications for equipment to be provided by other

Division Contractors is based on preliminary design data only.  This Contractor shall lay out the

electrical work and shall be responsible for its correctness to match equipment actually

provided by others. The Division 26, 27 and 28 Contractor shall not rough-in any work prior to

completing this coordination with other Division Contractors.
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1.08 OPERATIONS AND MAINTENANCE MANUALS

A. Operation and Maintenance Manuals shall include the following information for all devices,

systems and equipment:

1. Standard operating instructions.

2. Complete repair parts lists

3. Summary of maintenance procedures required monthly, yearly, etc. for all equipment.  If

none are required, this shall be noted.

4. Copies of approved submittals.

5. Warranty information for all equipment, systems and devices.

6. See Division 01 for additional requirements.

B. Electronic versions of Operations and Maintenance Manuals shall also conform to the following

requirements:

1. All electronic Operations and Maintenance Manuals shall utilize the Portable Document

File (PDF) format.

2. All submittals shall be original PDFs marked up and merged within PDF markup and

authoring software.  It shall be unacceptable to submit scanned documents.

3. All files shall be fully searchable using the PDF reader “find” functionality.

4. All electronic files shall utilize PDF bookmark functionality.

a. Bookmarks shall allow the reviewer to jump directly to each submitted piece of

equipment, without scrolling through the document.

b. Bookmarks shall be organized based on specification section and labeled to

correspond with the nomenclature used on the actual equipment identification and as

built drawings.

5. It shall be clear what options, accessories or equipment were provided

6. These requirements are in addition to Division 01 requirements.  See Division 01 for

additional requirements.

1.09 RECORD DRAWINGS

A. The Contractor shall maintain at least one copy each of the specifications and drawings on the

job site, at all times.

B. At completion of the project, the Contractor shall submit the marked-up record drawings to the

Architect/Engineer prior to final payment.

PART 2 PRODUCTS

2.01 QUALITY REQUIREMENTS

A. Items indicated on the drawings and in the specifications, are listed by manufacturer, in order to

describe minimum quality requirements.
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B. All materials and equipment furnished shall be new and shall be the standard products of

manufacturers regularly engaged in the production of Electrical materials and equipment.

C. All products shall be warranted as required by these specifications, regardless of

manufacturer’s standard warranty terms.

1. Where items are required to have warranty terms beyond the standard manufacturer’s

warranty, an extended warranty, which meets or exceeds these requirements shall be

provided at no additional cost.

2. Where the factory will not warrant the item, per this specification, the Contractor shall

provide the warranty service and replacement, per specifications.

3. Where no warranty requirements are provided in the specifications, the manufacturer’s

warranty terms of the basis of design product shall be applied to equals provided.

D. All materials shall be listed by and shall bear the label of an approved electrical testing

laboratory.  If the product is comprised of subassemblies, the complete assembled product

shall bear the label of an approved electrical testing laboratory. If none of the approved

electrical testing laboratories has published standards for a particular item, then other national

independent testing standards, subject to approval of the Owner, shall apply and such items

shall bear those labels.  Where one of the approved electrical testing laboratories has an

applicable system listing and label, the entire system shall be so labeled.

E. The following laboratories are approved for providing electrical product safety testing and listing

services as required in these specifications:

1. Underwriters Laboratories Inc.

2. Electrical Testing Laboratories, Inc.

2.02 SEALING AND FIRE STOPPING

A. Refer to Section 07 84 00 - Firestopping for material requirements.

B. In interior wall openings below grade, assemble rubber links of mechanical seal to the proper

size for the pipe and tighten in place, in accordance with the manufacturer's instructions.

C. Fire rated putty rated to maintain the fire rating of the respective wall, floor or ceiling.

2.03 ACCESS PANELS

A. Refer to Section 08 31 00 - Access Doors and Panels for material requirements.

PART 3 EXECUTION

3.01 INSTALLATION STANDARDS

A. All work included in the Division 26, 27 and 28 sections shall be performed in accordance with

the National Electrical Installation Standards, NEMA, UL and the currently adopted National

Electrical Code.
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3.02 WORK PRIORITY AND COORDINATION

A. Coordinate arrangement, clearances and installation sequence, prior to installation, with all

other Contractors to ensure:

1. Proper clearance per applicable codes.

2. Proper clearance for maintenance and operation per manufacturer.

3. Future expansion capability where specified.

4. Layout of lighting fixtures as shown on plans.

5. Proper layout of other devices with code-required spacing or location.

6. The Contractor shall cooperate with other trades and Owner's personnel in locating work

in a proper manner.  Should it be necessary to raise or lower or move longitudinally any

part of the electrical work to better fit the general installation, such work shall be done at

no extra cost to the Owner.  The Contractor shall check location of electrical outlets with

respect to other installations before installing.

7. Coordination of chases, slots, inserts, sleeves, and openings with general construction

work and arrange.

8. Electrical, Systems or Technology provisions required for other Contractor’s equipment,

whether shown or not in the construction documents.

9. Coordinate location of access panels and doors for electrical items that are concealed by

finished surfaces or, otherwise, made inaccessible by other equipment or surfaces.

10. Where electrical identification devices are applied to field-finished surfaces, coordinate

installation of identification devices with completion of finished surface.

11. Where electrical identification markings and devices will be concealed by acoustical

ceilings and similar finishes, coordinate installation of these items before ceiling

installation.

12. The Contractor shall verify that all devices are compatible for the surfaces on which they

will be used.  This includes, but is not limited to, light fixtures, panelboards, devices, etc.

and recessed or semi-recessed heating units installed in or on architectural surfaces.

13. Coordinate all work with other contractors prior to installation.  Any installed work that is

not coordinated and that interferes with other contractor's work shall be removed or

relocated at the installing contractor's expense.

14. Provide coordination drawings to the A/E for areas of work of sufficient density. Contractor

to review the Drawings and Project Manual prior to the start of construction to identify

areas that require coordination drawings.

B. PROJECT CONDITIONS

1. The Electrical Contractor shall review the conduit system and shall notify the Consultant,

the Architect and the Electrical Engineer of any deficiencies or inadequacies in the conduit

system design prior to submitting a bid.
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2. The Electrical Contractor shall visit the site and/or review the Architectural Drawings prior

to submitting a bid.  No allowance or claim for additional services or fees will be allowed

for failing to observe or verify conditions that may affect the installation.

3.03 REMODEL WORK

A. Wherever remodeling work or demolition of existing equipment, light fixtures, conduit, etc. is a

part of plans and specifications, Contractor shall visit the site and thoroughly examine all

existing conditions.

1. Provide all required work necessary for interconnection of existing services with new

system and removal of existing unused components.

2. Provide all required work necessary for reconnection of existing services disrupted by

remodeling or demolition.

B. Contractors shall notify the Architect at least 10 days prior to the bid closing date of any

deviations or required changes that are noticed based on existing conditions

1. No allowance for additional costs for work related to existing conditions will be permitted

after bidding unless proof of hidden work, breakage or damage could not be determined

by inspection or examination by the Contractor.

3.04 DEMOLITION

A. Coordinate requirements of Demolition with Division 02 requirements.

B. Wherever demolition of existing equipment, light fixtures, conduit, etc. is a part of plans and

specifications, Contractor shall visit the site and thoroughly examine all existing conditions.

1. Provide all required work necessary for reconnection of existing services disrupted by

demolition.

2. Protect existing electrical equipment and installations indicated to remain.

3. If damaged or disturbed in the course of the Work, remove damaged portions and install

new products of equal capacity, quality, and functionality.

C. Accessible Work:

1. Remove exposed electrical equipment and installations, indicated to be demolished, in

their entirety.

D. Abandoned Work:

1. Cut and remove buried raceway and wiring, indicated to be abandoned in place, 2 inches

below the surface of adjacent construction.

2. Cap raceways and patch surface to match existing finish.

E. Demolished Items

1. Remove demolished material from Project site.

2. Arrange with Owner to retain the following demolished equipment or material for spare

stock or use in future projects.
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a. _______ 

F. Relocated Items

1. Remove, store, repair, clean, reinstall, reconnect, and make operational components

indicated for relocation.

3.05 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to

permit electrical installations.

1. All cutting, repair and refinishing shall be performed by skilled tradespeople to the

standards called out in the pertinent sections.

2. Repair and refinish disturbed finish materials and other surfaces to match adjacent

undisturbed surfaces.

3. Install new fireproofing where existing fireproofing has been disturbed.

3.06 FINISHING AND TOUCHUP PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately

after erecting hangers and supports. Use same materials as used for shop painting. Comply

with SSPC-PA 1 requirements for touching up field-painted surfaces.

B. Touchup: Comply with requirements in Division 09 for cleaning and touchup painting of field

welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780 and Division 09.

3.07 FIELD QUALITY CONTROL

A. Inspect installed components for damage and faulty work, including the following:

1. Electrical demolition.

2. Cutting and patching for electrical construction.

3. Touchup painting.

3.08 INSERTS AND SLEEVES

A. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-

drilled holes are used.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural

components as they are constructed.

2. Coordinate with precast supplier, prior to fabrication, to provide inserts, sleeves, openings,

boxes and conduit required.

3. Provide required grounding connections and pigtails to structural and slab steel prior to

concrete installation.

4. Coordinate with precast supplier, prior to fabrication to provide access to steel

reinforcement as required for grounding.
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B. Install sleeves for cable and raceway penetrations of masonry, fire and sound rated gypsum

walls and of all other fire and sound rated floor and wall assemblies.

C. In wet area floor penetrations, top of sleeve to be 2 inches above the adjacent floor.  If the pipe

penetrating the sleeve is supported by a pipe clamp resting on the sleeve, weld a collar or

struts to the sleeve that will transfer weight to the existing floor structure.  Wet areas for this

paragraph are rooms or spaces containing air handling unit coils, converters, pumps, chillers,

boilers, and similar waterside equipment.

3.09 SEALING AND FIRE STOPPING

A. Refer to Section 07 84 00 - Firestopping for installation requirements.

B. Apply firestopping to cable and raceway penetrations of fire-rated and sound-rated floor and

wall assemblies to achieve fire-resistance and sound rating of the assembly.

3.10 ACCESS PANELS

A. Refer to Section 08 31 00 - Access Doors and Panels for installation requirements.

B. Provide access panels to allow access to all junction boxes behind sheet rock and plaster walls

and ceilings.

3.11 EXCAVATION AND BACKFILL

A. Perform all excavation and backfill work to accomplish indicated electrical systems installation

in accordance with Division 31 - Earthwork.  Blasting will not be allowed without written

permission of the Architect/ Engineer and the Owner.

3.12 CONCRETE WORK

A. All cast-in-place concrete related to electrical work (including but not limited to exterior light

standards, flood/spot light pole bases, emergency telephone stanchion bases, interior

housekeeping pads, exterior service transformer pads, etc.) will be the responsibility of the

respective Division 26, 27 and 28 Contractor unless noted otherwise.  Provide all layout

drawings, anchor bolts, metal shapes, and/or templates required to be cast into concrete or

used to form concrete for the support of electrical equipment. Refer to Division 03 for additional

requirements.

3.13 HOUSEKEEPING PADS

A. Provide nominal 4inch high concrete housekeeping pads for switchboards and transformers

installed on floors at or below grade. Dimension of housekeeping pad shall be 2 inches greater

than outside dimensions of equipment on the pad. Coordinate housekeeping pad size with

equipment shop drawings. Install 6x6-W4.0/W4.0 wire mesh two inches from the top of the pad.

Refer to Division 03 for additional requirements.
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3.14 HOUSEKEEPING AND CLEAN UP

A. This Contractor shall remove debris caused by his operations at the end of each day. On

completion, he shall remove all debris from his work and leave same neat and clean, ready for

use by the Owner.

3.15 CLEANING AND PROTECTION OF MATERIALS AND EQUIPMENT

A. This Contractor shall be responsible for all damage caused directly or indirectly by

subcontractors and employees.

1. Protect materials, equipment and installations and maintain conditions to ensure that

coatings, finishes, and cabinets are without damage or deterioration at time of Substantial

Completion.

2. Equipment shall be tightly covered and protected against dirt, water, and chemical or

mechanical injury.

3. Any equipment or material damaged shall be removed from the site immediately and

replaced at the cost of the Contractor.

4. Any equipment or material exposed to conditions that it is not designed for, shall be

removed from the site immediately and replaced at the cost of the Contractor.

B. At the completion of all work, the equipment shall be thoroughly cleaned and delivered to the

Owner in a condition satisfactory to the Engineer. On completion of installation, including

outlets, fittings, and devices, inspect exposed finish.  Remove burrs, dirt, paint spots, and

construction debris.

C. Equipment used during construction shall be returned to the original condition, which may

include such items as replacing light engines, cleaning lenses and replacing damaged devices.

3.16 INSTRUCTIONS

A. The Contractor shall review with the Owner's representative complete operating and

maintenance procedures for equipment and systems installed under this contract. Provide

_______ hours of instruction during normal working hours when systems are fully operational

and before final payment.

3.17 REQUEST FOR FINAL PUNCH

A. In addition to the requirements of Section 01 70 00 - Execution and Closeout Requirements, the

following items shall be completed and submitted to the A/E prior to the request for the A/E’s

final punch:

1. All comments requiring follow up in project observations completed.

2. All submittals have been reviewed by the A/E as positive, with no outstanding issues.

3. Final inspection by electrical inspector complete. Copy A/E on inspection report signed by

electrical inspector.
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4. Letter from the contractor stating that all work is complete and ready for final punch.

END OF SECTION
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SECTION 26 05 05 - SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements:  Additional requirements for

alterations work.

1.03 SUBMITTALS

A. See Section 01 30 00 - 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 prior to starting

remodel work.

B. Verify that wiring and equipment that appear to abandoned are in fact abandoned. Review and

confirm with Owner prior to starting demolition.

C. Demolition drawings are based on casual field observation​​.

D. Report discrepancies to Architect before disturbing existing installation.

E. Beginning of demolition means Contractor accepts existing conditions.

3.02 PREPARATION

A. Protect areas adjacent to work area from demolition dust and debris.

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

C. Coordinate utility service outages with utility company.

D. Provide temporary wiring and connections to maintain existing systems in service during

construction.

E. When work must be performed on energized equipment or circuits, use personnel experienced

in such operations.

F. Existing Electrical Service:  Maintain existing system in service until new system is complete

and ready for service.  Disable system only to make switchovers and connections.  Minimize

outage duration.

1. Obtain written permission from Owner at least 7 days before partially or completely

disabling system.
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2. Notify utility company at least 24 hours before partially or completely disabling system

3. Make temporary connections to maintain service in areas adjacent to work area.

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:

1. PCB-containing electrical equipment, including transformers, capacitors, and switches.

2. PCB- and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge

(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,

and incandescent.

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

C. Where demolition work impacts the support of existing conduits, junction boxes, and systems

cables, etc., resupport items per the appropriate specification section(s) and codes.

D. Remove abandoned wiring to source of supply unless noted otherwise on the drawings.

E. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes. Cut conduit flush with walls and floors, and patch surfaces.

F. Remove abandoned systems cables.

G. 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.

H. Disconnect and remove abandoned panelboards and distribution equipment.

I. Disconnect and remove electrical devices and equipment serving utilization equipment that has

been removed.

J. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other

accessories.

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

L. Maintain access to existing electrical installations that remain active.  Modify installation or

provide access panel as appropriate.

M. Extend existing installations using materials and methods as required by other specification

sections.

N. Return removed items to the Owner where noted on the Drawings. Coordinate the return

location and timing with the Owner.

O. Remove demolished material from the project site.
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3.04 CLEANING AND REPAIR

A. See Section 01 74 19 - 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.

D. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior

and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken

electrical parts.

END OF SECTION
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Metal-clad cable.

C. Variable-frequency drive cable.

D. Wiring connectors.

E. Electrical tape.

F. Heat shrink tubing.

G. Wire pulling lubricant.

H. Cable ties.

I. Firestop sleeves.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 05 - Selective Demolition for Electrical:  Disconnection, removal, and/or

extension of existing electrical conductors and cables.

C. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.

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

requirements.

E. Section 26 09 23 - Digital Modular Lighting Controls: Requirements for digital modular lighting

controls cabling.

F. Section 26 21 00 - Low-Voltage Electrical Service Entrance:  Additional requirements for

electrical service conductors.

G. Section 28 46 00 - Fire Detection and Alarm:  Fire alarm system conductors and cables.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire.

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft.

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes.

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation.

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape.
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F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically

Insulating Rubber Tapes.

G. FS A-A-59544 - Cable and Wire, Electrical (Power, Fixed Installation).

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

I. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable.

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

Energy.

K. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems.

L. NFPA 70 - National Electrical Code.

M. NFPA 79 - Electrical Standard for Industrial Machinery.

N. UL 44 - Thermoset-Insulated Wires and Cables.

O. UL 83 - Thermoplastic-Insulated Wires and Cables.

P. UL 267 - Outline of Investigation for Wire-Pulling Compounds.

Q. UL 486A-486B - Wire Connectors.

R. UL 486C - Splicing Wire Connectors.

S. UL 486D - Sealed Wire Connector Systems.

T. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape.

U. UL 1569 - Metal-Clad Cables.

V. UL 2277 - Outline of Investigation for Flexible Motor Supply Cable and Wind Turbine Tray

Cable.

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 of any conflicts with or deviations from Contract Documents.  Obtain

direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. 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.

C. Field Quality Control Test Reports.
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D. Project Record Documents:  Record actual installed circuiting arrangements. Record actual

routing for underground circuits.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

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. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having

jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

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

instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower

than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation

below this temperature is unavoidable, notify Architect and obtain direction before proceeding

with work.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

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

product listing.

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

permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is not permitted.

F. Armored cable is ​not permitted.​

1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes

to luminaires.

1) Maximum Length:  6 feet.
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G. Metal-clad cable is ​​permitted only as follows:​​

1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes

to luminaires.

1) Maximum Length:  6 feet.

H. Manufactured wiring systems are ​not permitted.​

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

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

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

C. Provide new conductors and cables manufactured not more than one year prior to installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Comply with FS A-A-59544 where applicable.

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

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

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

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

sunlight resistant.

K. 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.

L. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.

Conductor sizes indicated are based on copper.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper

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

indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.

M. Minimum Conductor Size:​​

1. Branch Circuits:  12 AWG.

a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.

2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.

3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.
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2. Control Circuits:  14 AWG.

N. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.

O. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.

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

color coding electrical tape.

3. Color Code:

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

1) Phase A:  Brown.

2) Phase B:  Orange.

3) Phase C:  Yellow.

4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:

1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.

d. For modifications or additions to existing wiring systems, comply with existing color

code when existing code complies with NFPA 70 and is approved by the authority

having jurisdiction.

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

2.03 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. Service Wire Co​​:  www.servicewire.com/#sle.

e. Southwire Company​​:  www.southwire.com/#sle.

B. Description:  Single conductor insulated wire.
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C. Conductor Stranding:

1. Feeders and Branch Circuits:​​

a. Size 14 AWG and Smaller: Solid.

b. Size 10 AWG and Smaller:   Solid or Stranded.

1) If Stranded conductors are proposed the Contractor shall ensure that all wiring
device terminations are UL listed for use with Stranded conductors, or use a
crimp-on Stranded to Solid connector.

c. Size 8 AWG and Larger:  Stranded.

2. Control Circuits:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.

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

b. Output of VFDs: Type XHHW-2.

c. Installed Underground:  Type XHHW-2.

d. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with labeled

maximum temperature of 90 degrees C; Approved suitable type for luminaires with

labeled maximum temperature greater than 90 degrees C.

2.04 METAL-CLAD CABLE

A. 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.

B. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed

for use in classified firestop systems to be used.

C. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.

2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

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

F. Provide oversized neutral conductors​ where indicated​.

G. Provide dedicated neutral conductor for each phase conductor.

H. Grounding:  Full-size integral equipment grounding conductor.

1. Provide additional isolated/insulated grounding conductor​ where indicated​.

I. Armor:  ​Aluminum or steel, interlocked tape​.



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
 26 05 19 - 7

J. Provide PVC jacket applied over cable armor​​ where indicated or required for environment of

installed location.

2.05 VARIABLE-FREQUENCY DRIVE CABLE

A. Manufacturers:

1. Service Wire Co; ServiceDrive:  www.servicewire.com/#sle.

2. Belden: www.belden.com

3. Southwire Company​[<>]​: www.southwire.com/#sle.

B. Description:  Flexible motor supply cable listed and labeled as complying with UL 2277 in

accordance with NFPA 79; specifically designed for use with variable frequency drives and

associated nonlinear power distortions.

C. Conductor Stranding:  Stranded.

D. Insulation Voltage Rating:  1000 V.

E. Insulation:  Use only thermoset insulation types; thermoplastic insulation types are not

permitted.

F. Grounding:  Full-size integral equipment grounding conductor or symmetrical arrangement of

multiple conductors of equivalent size.

G. Provide metallic shielding.

H. Jacket:  PVC or Chlorinated Polyethylene (CPE).

2.06 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as

applicable.

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

C. Wiring Connectors for Splices and Taps:

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

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

connectors.

D. Wiring Connectors for Terminations:

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

designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with

mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can

accommodate, provide connectors suitable for reducing to appropriate size, but not less

than required for the rating of the overcurrent protective device.
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4. Provide motor pigtail connectors for connecting motor leads in order to facilitate

disconnection.

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

connectors where connectors are required.

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

to terminal screws.

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

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with

conductors without stripping insulation.

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

G. 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. NSI Industries LLC​​:  www.nsiindustries.com/#sle.

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

1. Manufacturers:

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

b. Ilsco​​:  www.ilsco.com/#sle.

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

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

1. Manufacturers:

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

b. Ilsco​​:  www.ilsco.com/#sle.

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

J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for

connection to be made.

1. Manufacturers:

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

b. Ilsco​​:  www.ilsco.com/#sle.

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

2.07 ACCESSORIES

A. Electrical Tape:

1. Manufacturers:

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

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.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;

suitable for direct burial applications; listed as complying with UL 486D.

C. Wire Pulling Lubricant:

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

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

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

2. Listed and labeled as complying with UL 267.

3. Suitable for use with conductors/cables and associated insulation/jackets to be installed​​​​​​.

4. Suitable for use at installation temperature.

D. Cable Ties: Material and tensile strength rating suitable for application. Plenum rated if installed

above suspended ceilings that are return air plenums.

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.

F. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building

elements.



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
 26 05 19 - 10

1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro

Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

G. Fire-Protective Coating for Electrical Conductors and Cables:  Field-applied, intumescent or

ablative coating designed to prevent ignition and propagation of fire along thermoplastic-

insulated conductors and cables.

PART 3  EXECUTION

3.01 EXAMINATION

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

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

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.

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

3.02 PREPARATION

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

3.03 INSTALLATION

A. Circuiting Requirements:

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

indicated.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.

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

7. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors

among​​ 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.​

8. Provide oversized neutral/grounded conductors where indicated and as specified below.

a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.

b. Provide 200 percent rated neutral for feeders serving panelboards with 200 percent

rated neutral bus.

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



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
 26 05 19 - 11

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

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

E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other

contaminants.

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

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.

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

manner.

G. Secure and support conductors and cables in accordance with NFPA 70 using suitable

supports and methods approved by the authority having jurisdiction. Provide independent

support from building structure. Do not provide support from roof decking, 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.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds

permissible limits.

H. Terminate cables using suitable fittings.

1. Metal-Clad Cable (Type MC):

a. Use listed fittings.

b. Cut cable armor only using specialized tools to prevent damaging conductors or

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

c. Do not use direct-bearing set-screw type fittings for cables with aluminum armor.

I. Variable-Frequency Drive Cable:  Terminate shielding at both variable-frequency motor

controller and associated motor using glands or termination kits recommended by

manufacturer.

J. Install conductors with a minimum of ​6 inches​ of slack at each outlet.

K. Where conductors are installed in enclosures for future termination by others, provide a

minimum of 5 feet of slack.

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

enclosures.

M. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
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N. 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.

O. 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.

2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical

tape, or heat shrink tubing.

a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.

b. For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.

3. Wet Locations:  Use heat shrink tubing.

P. Insulate ends of spare conductors using ​wire connectors​.

Q. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of

tape at each termination and at each location conductors are accessible.

R. Identify conductors and cables in accordance with Section 26 05 53.

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

materials and methods specified in Section 07 84 00.

T. 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. See Section 01 40 00 - Quality Requirements, for additional requirements.
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B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test

is required for all conductors. The resistance test for parallel conductors listed as optional is not

required.

1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.

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

END OF SECTION
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.

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

requirements.

C. Section 27 10 00 - Structured Cabling: Additional grounding and bonding requirements for

systems.

1.03 REFERENCE STANDARDS

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface

Potentials of a Grounding System.

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

C. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems.

D. NFPA 70 - National Electrical Code.

E. UL 467 - Grounding and Bonding Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.

2. Coordinate the work with other trades to provide steel reinforcement complying with

specified requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:

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

1.05 SUBMITTALS

A. See Section 01 30 00 - 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.
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D. Project Record Documents:  Record actual locations of grounding electrode system

components and connections.

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 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.

B. 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.

E. Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Architect. Precipitation within the previous 48 hours does not

constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than ​​​​5 ohms​​​​ to ground, when tested according

to IEEE 81 using "fall-of-potential" method​​.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System

Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using "point-

to-point" methods.

F. Grounding Electrode System:

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

grounding electrode system.

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

b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with

bonding jumper.

2. Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.

G. 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.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This

includes, but is not limited to:

a. Metal water piping where not already effectively bonded to metal underground water

pipe used as grounding electrode.

b. Metal gas piping.

8. Provide bonding for interior metal air ducts.

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 05 26:

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).

2. Factory Pre-fabricated Bonding Jumpers:  Furnished with factory-installed ferrules; size

braided cables to provide equivalent gauge of specified conductors.

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.
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2. Unless otherwise indicated, use exothermic welded connections for underground,

concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or

exothermic welded connections for accessible connections.

4. Manufacturers - Mechanical and Compression Connectors:

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

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

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

d. nVent ERICO​​:  www.nvent.com/#sle.

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

5. Manufacturers - Exothermic Welded Connections:

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

b. nVent ERICO; Cadweld:  www.nvent.com/#sle.

c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC​​:

 www.thermoweld.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

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

completed.

B. Verify that field measurements are as indicated.

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

3.02 INSTALLATION

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

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

C. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate

insertion into connector.

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

contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the

items to be connected in accordance with manufacturer's recommendations.

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

torque settings.

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

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

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

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

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

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.

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

END OF SECTION
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

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

and other electrical work.

1.02 RELATED REQUIREMENTS

A. Section 26 05 33.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.

B. Section 26 05 33.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.

C. Section 26 51 00 - Interior Lighting:  Additional support and attachment requirements for interior

luminaires.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products.

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

Hardware.

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

D. MFMA-4 - Metal Framing Standards Publication.

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

F. NFPA 70 - National Electrical Code.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with actual equipment and

components to be installed.

2. Coordinate work to provide additional framing and materials required for installation.

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

installed locations.

4. Coordinate arrangement of supports with ductwork, piping, equipment and other potential

conflicts.

5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.

B. Sequencing:

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

cured; see Section 03 30 00.
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1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

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

channel/strut framing systems, nonpenetrating rooftop supports, and post-installed

concrete/masonry anchors.

1.06 QUALITY ASSURANCE

A. Maintain at project site one copy of each referenced document that prescribes execution

requirements.

B. Installer Qualifications for Field Welding:  See Section 05 50 00.

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. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.

b. Applicable building code.

c. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for complete installation of electrical work.

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

applicable.

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

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

supported​plus minimum 100% factor of safety​. Include consideration for vibration,

equipment operation, and shock loads where applicable.

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

listing.

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

specifically indicated or permitted.

7. Steel Components:  Use corrosion-resistant materials suitable for environment where

installed.

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

indicated.
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b. Outdoor and Damp or Wet Indoor Locations:  Use ​galvanized steel, stainless steel, or

approved equivalent​ unless otherwise indicated.

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

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.

B. Materials for Metal Fabricated Supports:  See Section 05 50 00.

C. Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported.

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

2. Conduit Clamps:  Bolted type unless otherwise indicated.

3. Push-type or push-in type conduit hangers and brackets shall not be used.

D. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.

E. Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated

fittings, accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.

3. Channel Material:

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.

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

approved equivalent​.

4. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch.

5. Minimum Channel Dimensions:  ​1-5/8 inch​ wide by ​13/16 inch​ high.

F. 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. Outlet Boxes:  1/4-inch diameter.

f. Luminaires:  1/4-inch diameter.

G. Nonpenetrating Rooftop Supports for Low-Slope Roofs:

1. Description:  Steel pedestals with thermoplastic or rubber bases that rest on top of roofing

membrane, not requiring attachment to roof structure and not penetrating roofing

assembly, with support fixtures as specified.

2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.

3. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated

for equivalent indoor hangers and supports.
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4. Mounting Height:  Provide minimum clearance of 6 inches under supported component to

top of roofing.

H. Anchors and Fasteners:

1. Manufacturers - Mechanical Anchors:

a. Dewalt​​:  anchors.dewalt.com/#sle.

b. Hilti, Inc​​:  www.hilti.com/#sle.

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

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

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

2. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener

types indicated for specified applications.

3. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.

4. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

5. Hollow Masonry:  Use toggle bolts.

6. Hollow Stud Walls:  Use toggle bolts.

7. Steel:  Use ​beam clamps or machine bolts​.

8. Sheet Metal:  Use sheet metal screws.

9. Plastic and lead anchors are not permitted.

10. Powder-actuated fasteners are not permitted.

11. Hammer-driven anchors and fasteners are not permitted.

12. Preset Concrete Inserts:  Continuous metal channel/strut and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.

a. Manufacturer:  Same as manufacturer of metal channel/strut framing system.

b. Comply with MFMA-4.

c. Channel Material:  Use ​galvanized steel, stainless steel, or approved equivalent ​.

d. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch minimum base

metal thickness.

13. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC

Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
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B. Install hangers and supports in accordance with NECA 1.

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.

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

ductwork, or other systems.

E. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.

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

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

Engineer.

H. 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. Unless otherwise indicated, mount floor-mounted equipment on properly sized concrete

pad ​4 inches​ in height; see Section ​03 30 00​.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on

its own weight for support.

I. Conduit Support and Attachment:  See Section 26 05 33.13 for additional requirements.

J. Box Support and Attachment:  See Section 26 05 33.16 for additional requirements.

K. Interior Luminaire Support and Attachment:  See Section 26 51 00 for additional requirements.

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

during concrete pour.

M. Secure fasteners in accordance with manufacturer's recommended torque settings.

N. Remove temporary supports.

O. Identify independent electrical component support wires above accessible ceilings, where

permitted, with color distinguishable from ceiling support wires in accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

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

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
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D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 05 33.13 - CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Galvanized steel intermediate metal conduit (IMC).

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

D. Flexible metal conduit (FMC).

E. Liquidtight flexible metal conduit (LFMC).

F. Galvanized steel electrical metallic tubing (EMT).

G. Aluminum electrical metallic tubing (EMT).

H. Electrical nonmetallic tubing (ENT).

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

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

1. Includes additional requirements for fittings for grounding and bonding.

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

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

requirements.

E. Section 27 05 33.13 - Conduit for Communications Systems.

1.03 REFERENCE STANDARDS

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

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

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit.

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

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

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

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

Tubing, and Cable.

H. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal

Conduit and Intermediate Metal Conduit.

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

J. NEMA BI 50058 - Electrical Nonmetallic Tubing (ENT).

K. NFPA 70 - National Electrical Code.

L. UL 1 - Flexible Metal Conduit.

M. UL 6 - Electrical Rigid Metal Conduit-Steel.
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N. UL 360 - Liquid-Tight Flexible Metal Conduit.

O. UL 514B - Conduit, Tubing, and Cable Fittings.

P. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings.

Q. UL 797 - Electrical Metallic Tubing-Steel.

R. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel.

S. UL 1242 - Electrical Intermediate Metal Conduit-Steel.

T. UL 1653 - Electrical Nonmetallic Tubing.

U. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be

installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,

equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and

do not void roof warranty.

5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.

B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between

termination points is complete.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

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

and fittings.

C. 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. Documents at Project Site:  Maintain at project site one copy of manufacturer's instructions and

shop drawings.

1.07 DELIVERY, STORAGE, AND HANDLING

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

instructions.
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PART 2  PRODUCTS

2.01 CONDUIT APPLICATIONS

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

manufacturer's instructions, and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for

specified applications. Where more than one listed application applies, comply with most

restrictive requirements. Where conduit type for particular application is not specified, use

galvanized steel rigid metal conduit.

C. Concealed Within Masonry Walls:  Use ​​​galvanized steel electrical metallic tubing (EMT) or

aluminum electrical metallic tubing (EMT)​​​.

D. Concealed Within Hollow Stud Walls:  Use ​​​galvanized steel electrical metallic tubing (EMT) or

aluminum electrical metallic tubing (EMT)​​​.

E. Concealed Above Accessible Ceilings:  Use ​​​galvanized steel electrical metallic tubing (EMT) or

aluminum electrical metallic tubing (EMT)​​​.

F. Interior, Damp or Wet Locations:  Use ​​PVC-coated galvanized steel rigid metal conduit (RMC)​​.

G. Exposed, Interior, Not Subject to Physical Damage:  Use ​​galvanized steel electrical metallic

tubing (EMT)​​.

H. Exposed, Interior, Subject to Physical Damage:  Use ​​galvanized steel rigid metal conduit

(RMC)​​.

1. Locations subject to physical damage include, but are not limited to:

a. Loading docks, where exposed below 8 feet.

I. Exposed, Exterior, Not Subject to Physical Damage:  Use ​galvanized steel rigid metal conduit

(RMC) or galvanized steel intermediate metal conduit (IMC)​.

J. Exposed, Exterior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit

(RMC).

1. Exterior locations subject to severe physical damage include, but are not limited to:

a. Where exposed to vehicular traffic below ​8 feet​.

K. Flexible Connections to Luminaires Above Accessible Ceilings:  Use ​flexible metal conduit

(FMC)​.

1. Maximum Length:  6 feet.

L. Flexible Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit (FMC).

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit (LFMC).

3. Maximum Length:  6 feet unless otherwise indicated.

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

a. Transformers.
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b. Motors and equipment containing motors.

2.02 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.

B. Fittings for Grounding and Bonding:  See Section 26 05 26 for additional requirements.

C. Provide conduit, fittings, supports, and accessories required for complete raceway system.

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

E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  ​1/2-inch​ trade size.

2. Branch Circuit Homeruns:  3/4-inch trade size.

3. Control Circuits:  1/2-inch trade size.

4. Flexible Connections to Luminaires:  3/8-inch trade size.

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

minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International​​:  www.alliedeg.com/#sle.

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

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

4. Wheatland Tube, a division of Zekelman Industries​​:  www.wheatland.com/#sle.

5. Substitutions:  See Section 01 60 00 - 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. ABB; T&B:  www.electrification.us.abb.com/#sle.

b. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.us/#sle.

c. Bridgeport Fittings Inc​​:  www.bptfittings.com/#sle.

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

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

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B or UL 6.

3. Material:  Use ​steel​.

a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including

set screw and compression/gland types, are not permitted.
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2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International​​:  www.alliedeg.com/#sle.

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

3. Wheatland Tube, a division of Zekelman Industries​​:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with

ANSI C80.6 and listed and labeled as complying with UL 1242.

C. Fittings:

1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.

b. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.us/#sle.

c. Bridgeport Fittings Inc​​:  www.bptfittings.com/#sle.

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

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B or UL 1242.

3. Material:  Use steel or malleable iron.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including

set screw and compression/gland types, are not permitted.

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

A. Manufacturers:

1. ABB; Ocal:  www.electrification.us.abb.com/#sle.

2. Calbond, a division of Atkore International www.calbond.com/#sle

3. Robroy Industries​​:  www.robroy.com/#sle.

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

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl

chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL

6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.

D. Interior Coating:  Urethane, minimum thickness of 2 mil, 0.002 inch.

2.06 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 60 00 - Product Requirements.
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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.

C. Fittings:

1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.

b. Bridgeport Fittings Inc​​:  www.bptfittings.com/#sle.

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

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

UL 514B.

3. Material:  Use ​steel​.

a. Do not use die cast zinc fittings.

2.07 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:

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

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

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

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

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal

conduit listed and labeled as complying with UL 360.

C. Fittings:

1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.

b. Bridgeport Fittings Inc​​:  www.bptfittings.com/#sle.

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

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

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

UL 514B.

3. Material:  Use ​steel​.

a. Do not use die cast zinc fittings.

2.08 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International​​:  www.alliedeg.com/#sle.

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

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

4. Wheatland Tube, a division of Zekelman Industries​​:  www.wheatland.com/#sle.

5. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with

ANSI C80.3 and listed and labeled as complying with UL 797.

C. Fittings:

1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.

b. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.us/#sle.

c. Bridgeport Fittings Inc​​:  www.bptfittings.com/#sle.

d. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.

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

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

UL 514B.

3. Material:  Use ​steel​.

a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.

5. Damp or Wet Locations, Where Permitted:  Use fittings listed for use in wet locations.

6. Embedded Within Concrete, Where Permitted:  Use fittings listed as concrete-tight.

Fittings that require taping to be concrete-tight are acceptable.

2.09 ALUMINUM ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT aluminum electrical metallic tubing listed and labeled as

complying with UL 797A.

B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B; listed for use with aluminum EMT.

2. Material:  Use aluminum.

3. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.

2.10 ELECTRICAL NONMETALLIC TUBING (ENT)

A. Manufacturers:

1. ABB; Carlon:  www.electrification.us.abb.com/#sle.

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

3. IPEX, a division of Aliaxis:  ww.ipexna.com/#sle.

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

B. Description:  NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA BI 50058

and listed and labeled as complying with UL 1653.

C. Fittings:
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1. Manufacturer:  Same as manufacturer of ENT to be connected.

2. Use solvent-welded type fittings.

3. Solvent-Welded Fittings:  Rigid PVC fittings complying with NEMA TC 3 and listed and

labeled as complying with UL 651; suitable for use with ENT.

2.11 ACCESSORIES

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive compound listed as

complying with UL 2419; suitable for use with conduit to be installed.

B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit

and fittings to be installed.

C. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250

lbf.

D. Foam Conduit Sealant:

1. Removable, two-part, closed-cell foam, specifically designed for sealing conduit openings

against water, moisture, gases, and dust.

2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.

3. Rated to hold minimum of 10 ft water head pressure.

E. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as

required to preserve integrity of roofing system and maintain roof warranty; suitable for conduits

and roofing system to be installed; designed to accommodate existing penetrations where

applicable.

1. Products:

a. Alta Products, LLC; Sigrist Pipe Chase Housing, Curbs, and Exit Seals:

 www.altaproductsllc.com/#sle.

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

metal.com/#sle.

c. Menzies Metal Products; Electrical Retro Box:  www.menzies-metal.com/#sle.

F. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories

as required to preserve integrity of building envelope; suitable for conduits and facade materials

to be installed.

G. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building

elements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

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

B. Install conduit in accordance with NECA 1.

C. Galvanized Steel Rigid Metal Conduit (RMC):  Install in accordance with NECA 101.

D. Intermediate Metal Conduit (IMC):  Install in accordance with NECA 101.

E. PVC-Coated Galvanized Steel Rigid Metal Conduit (RMC):  Install using only tools approved by

manufacturer.

F. Electrical Nonmetallic Tubing (ENT):  Install in accordance with NECA 111.

G. 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 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.

c. Within joists in areas with no ceiling.

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

a. Across floors.

b. Across roofs.

c. Across top of parapet walls.

d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in shortest

possible manner unless otherwise indicated. Route other conduits parallel or

perpendicular to building structure and surfaces, following surface contours where

practical.

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

8. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull

points.

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

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

11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.

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

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

includes, but is not limited to:

a. Heaters.
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b. Hot water piping.

c. Flues.

14. Group parallel conduits in same area on common rack.

H. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 26 05 29.

2. Do not support any items from metal roof decks.

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

ductwork, or other systems.

4. 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.

5. 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.

6. Use metal channel/strut with accessory conduit clamps to support multiple parallel

surface-mounted conduits.

7. Use trapeze hangers assembled from threaded rods and metal channel/strut with

accessory conduit clamps to support multiple parallel suspended conduits.

8. Use nonpenetrating rooftop supports to support conduits routed across rooftops, where

approved.

9. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with most stringent requirements.

I. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized

steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.

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

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.

6. Where spare conduits stub up through concrete floors and are not terminated in box or

enclosure, provide threaded couplings equipped with threaded plugs set flush with

finished floor.

7. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded

edges at conduit terminations to protect conductors.
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8. Secure joints and connections to provide mechanical strength and electrical continuity.

J. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

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

membrane.

6. 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. Provide weatherproof pipe boot for all conduit penetrations

through roof. Conduit through the pipe boot to be galvanized rigid steel conduit.

7. Install firestopping to preserve fire resistance rating of partitions and other elements; see

Section 07 84 00.

K. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion

and expansion/deflection fittings to prevent damage to enclosed conductors or connected

equipment. This includes, but is not limited to:

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

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

L. Conduit Sealing:

1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not

limited to:

a. Where conduits enter building from outside.

b. Where service conduits enter building from underground distribution system.

c. Where conduits enter building from underground.

d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature

differential, use foam conduit sealant at accessible point near penetration to prevent

condensation. This includes, but is not limited to:

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

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

spaces.

M. Provide pull string in each empty conduit and in conduits where conductors and cables are to

be installed by others. Leave minimum slack of 12 inches at each end.
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N. Provide grounding and bonding; see Section 26 05 26.

O. Identify conduits; see Section 26 05 53.

3.03 INSERTS AND SLEEVES

A. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-

drilled holes are used.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural

components as they are constructed.

2. Coordinate with precast supplier, prior to fabrication, to provide inserts, sleeves, openings,

boxes and conduit required.

3. Provide required grounding connections and pigtails to structural and slab steel prior to

concrete installation.

4. Coordinate with precast supplier, prior to fabrication to provide access to steel

reinforcement as required for grounding.

B. Install sleeves for cable and raceway penetrations of masonry, fire and sound rated gypsum

walls and of all other fire and sound rated floor and wall assemblies.

C. In wet area floor penetrations, top of sleeve to be 2 inches above the adjacent floor. If the pipe

penetrating the sleeve is supported by a pipe clamp resting on the sleeve, weld a collar or

struts to the sleeve that will transfer weight to the existing floor structure. Wet areas for this

paragraph are rooms or spaces containing air handling unit coils, converters, pumps, chillers,

boilers, and similar waterside equipment.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - 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. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or

abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.05 CLEANING

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

3.06 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
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SECTION 26 05 33.16 - 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.

C. Accessories.

1.02 RELATED REQUIREMENTS

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

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

C. Section 26 05 33.13 - 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.

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

requirements.

E. Section 26 27 26 - Wiring Devices:

1. Wall plates.

2. Additional requirements for locating boxes for wiring devices.

F. Section 27 10 00 - Structured Cabling:  Additional requirements for communications systems

outlet boxes.

1.03 REFERENCE STANDARDS

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

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

C. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

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

Tubing, and Cable.

E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.

F. NFPA 70 - National Electrical Code.

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.

I. UL 508A - Industrial Control Panels.

J. UL 514A - Metallic Outlet Boxes.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working

clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance

requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,

clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of

connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.

installed under other sections or by others.

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

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

mounted boxes where indicated.

8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

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

and enclosures​.

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

and cabinets and enclosures​.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Keys for Lockable Enclosures:  Two of each different key.

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.
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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.

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

Boxes:

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

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.

3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal

conduit or exposed intermediate metal conduit (IMC) is used.

4. Use cast aluminum boxes where aluminum rigid metal conduit is used.

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

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

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

required.

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

9. Do not use "through-wall" boxes designed for access from both sides of wall.

10. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.

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

514A; furnish with threaded hubs.

12. 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.

13. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use

field-connected gangable boxes unless specifically indicated or permitted.

14. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-

1/2 inch deep (100 by 38 mm) trade size.

b. Communications Systems Outlets:  Comply with Section 27 10 00.

c. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade

size.

15. Wall Plates:  Comply with Section 26 27 26.
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16. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation​​:

 www.cooperindustries.com/#sle.

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

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

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

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

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1. Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL 50E, or

UL 508A.

2. NEMA EN 10250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.

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

c. ​Damp or Wet Location: Type 4, stainless steel or nonmetallic.​.

3. Junction and Pull Boxes Larger Than 100 cubic inches:

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

b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or hinged-cover

enclosures.

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

a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.

b. Back Panels:  Painted steel, removable.

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

indicated.

6. Manufacturers:

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

b. Hoffman, a brand of Pentair Technical Products​​:  www.hoffmanonline.com/#sle.

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

2.02 ACCESSORIES

A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories

as required to preserve integrity of building envelope; suitable for boxes and facade materials to

be installed.

1. Manufacturers:

a. Quickflash Weatherproofing Products, Inc:  www.quickflashproducts.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that mounting surfaces are ready to receive boxes.

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

3.02 INSTALLATION

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

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not

indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.

H. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 31

00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.

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

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26.

b. Communications Systems Outlets:  Comply with Section 27 10 00.

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

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.

6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.

7. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls

back-to-back; provide minimum 24 inches horizontal separation.

8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide

minimum 24 inches separation where wall is constructed with individual

noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such

that the total aggregate area of openings exceeds 100 square inches for any 100

square feet of wall area.
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9. 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 05 33.13.

10. Locate junction and pull boxes in the following areas, unless otherwise indicated or

approved by the Architect:

a. Concealed above accessible suspended ceilings.

b. Within joists in areas with no ceiling.

c. Electrical rooms.

d. Mechanical equipment rooms.

I. Box Supports:

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

suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other

than boxes used for fixture support) supported by threaded conduit connections in

accordance with NFPA 70. Do not provide support from piping, ductwork, or other

systems.

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

support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow

stud walls. Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.

K. 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.

L. Install boxes as required to preserve insulation integrity.

M. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.

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

materials and methods specified in Section 07 84 00.

O. Close unused box openings.



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 BOXES FOR ELECTRICAL SYSTEMS
 26 05 33.16 - 7

P. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.

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

R. Identify boxes in accordance with Section 26 05 53.

3.03 CLEANING

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

3.04 PROTECTION

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

ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Floor marking tape.

F. Warning signs and labels.

G. Electrical One-Line Diagram Display

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.

B. Section 26 05 73 - Power System Studies: Arc flash hazard warning labels.

C. Section 26 09 23 - Digital Modular Lighting Controls; Device and wallplate finishes; factory pre-

marked wall controllers.

D. Section 27 10 00 - Structured Cabling:  Identification for communications cabling and devices.

1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code.

B. UL 969 - Marking and Labeling Systems.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to

fabrication of identification products.

B. Sequencing:

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.

2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

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

product.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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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. Existing Work: Unless specifically excluded, identify existing elements to remain that are not

already identified in accordance with specified requirements.

1. Include new directories for all existing to remain panelboards with circuits used in this

project. Directory shall include new and existing loads.

B. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.

a. Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location​​​​.

4) Identify main overcurrent protective device. Use identification nameplate or
identification label​ for panelboards

5) Use typewritten circuit directory to identify load(s) served including room number
location of devices or equipment. Identify spares and spaces.

a) Room number on directories shall be Owner's numbers not numbers
indicated on floor plans or in panel schedules included with plans unless
Owner so specifies.

6) For power panelboards without a door, use identification nameplate​ to identify
load(s) served for each branch device. Identify spare breakers, but do not identify
spaces.

a) Where equipment is located exterior of the building or on the roof, include
(Exterior) or (Roof) in idenification nameplate.

b. Transformers:

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

2) Identify load(s) served. Include location when not within sight of equipment.

c. Enclosed switches, circuit breakers, and motor controllers:

1) Identify power source and circuit number. Include location when not within sight
of equipment.
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2) Identify load(s) served. Include location when not within sight of equipment.

d. Transfer Switches:

1) Identify short circuit current rating based on the specific overcurrent protective
device type and settings protecting the transfer switch.

2. Emergency System Equipment:

a. Use identification nameplate or voltage marker to identify emergency system

equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify type and

location of on-site emergency power sources.

3. Use identification nameplate to identify equipment utilizing series ratings, where permitted,

in accordance with NFPA 70.

4. Use identification nameplate to identify disconnect location for equipment with remote

disconnecting means.

5. Use field-painted floor markings, floor marking tape, or warning labels to identify required

equipment working clearances where indicated or where required by the authority having

jurisdiction.

a. Field-Painted Floor Markings:  Alternating black and white stripes, 3 inches​ wide,

painted in accordance with Section 09 90 00.

6. Available Fault Current Documentation:  Use ​identification label​ to identify the available

fault current and date calculations were performed at ​locations indicated​.

7. Arc Flash Hazard Warning Labels:  Comply with Section 26 05 73.

C. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.

2. Identification for Communications Conductors and Cables:  Comply with Section 27 10 00.

3. 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.

4. Use wire and cable markers to identify circuit number or other designation indicated for

power, control, and instrumentation conductors and cables at the following locations:

a. At each source and load connection.

b. Within boxes when more than one circuit is present.

c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.

5. Use wire and cable markers to identify connected grounding electrode system

components for grounding electrode conductors.

6. Use underground warning tape to identify direct buried cables.
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D. Identification for Raceways:

1. Use voltage markers to identify highest voltage present for accessible conduits at

maximum intervals of 20 feet.

2. Use voltage markers, color-coded bands, or factory-painted conduits to identify systems

other than normal power system for accessible conduits.

a. Maximum Intervals:  20 feet.

b. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to mark

bands 3 inches wide.

1) Field-Painting: Comply with Section 09 90 00.

2) Vinyl Color Coding Electrical Tape:  Comply with Section 26 05 19.

c. Color Code:

1) Fire Alarm System:  Red.

3. Use identification labels, handwritten text using indelible marker, or plastic marker tags to

identify spare conduits at each end. Identify purpose and termination location.

4. Use underground warning tape to identify underground raceways.

E. Identification for Boxes:

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

system.

a. Color-Coded Boxes: Field-painted in accordance with Section 09 90 00 per the same

color code used for raceways.

1) Fire Alarm System:  Red.

b. For exposed boxes in public areas, do not color code.

2. Use identification labels or handwritten text using indelible marker to identify circuits

enclosed.

F. Identification for Devices:

1. Identification for Communications Devices:  Comply with Section 27 10 00.

2. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.

3. Factory Pre-Marked Wallplates:  Comply with Section 26 27 26.

4. Use identification label or engraved wallplate to identify serving branch circuit for all

receptacles.

a. For receptacles in public areas or in areas as directed by Architect, provide

identification on inside surface of wallplate.

G. Identification for Luminaires:

1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency

power system.

H. Electrical One-Line Diagram Display
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1. Electrical One-Line Diagram Display(s) at full sheet size. Printed directly on to plastic sign

board or paper sheet mounted to a backboard. Rigid clear plastic cover over entire

sheet(s).

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Manufacturers:

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

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

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

2. Materials:

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

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

exterior use.

3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.

4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched

text.

5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.

6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Manufacturers:

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

a. Use only for indoor locations.

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

otherwise indicated.

C. Format for Equipment Identification:

1. Minimum Size:  1 inch by 2.5 inches.

2. Legend:

a. Equipment designation or other approved description.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:
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a. Equipment Designation:  1/2 inch.

5. Color:

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

b. NEC 700 System: White text on red background.

c. NEC 701 System: White text on orange background.

d. NEC 702 System: White text on green background.

e. Fire Alarm System:  White text on red background.

D. Format for General Information and Operating Instructions:

1. Minimum Size:  1 inch by 2.5 inches.

2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  1/4 inch.

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

E. Format for Receptacle Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.

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

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  3/16 inch.

5. Color:  Black text on clear background.

F. Format for Control Device Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.

2. Legend:  Load controlled or other designation indicated.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  3/16 inch.

5. Color:  Black text on clear background.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:

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

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

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

B. 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.

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

ties.

D. Legend:  Power source and circuit number or other designation indicated.
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E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.

F. Minimum Text Height:  1/8 inch.

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

2.04 VOLTAGE MARKERS

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

vinyl snap-around type markers.

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

self-adhesive vinyl cloth type markers.

C. Minimum Size:

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

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

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

D. Legend:

1. Markers for Voltage Identification:  Highest voltage present.

2. Markers for System Identification:

a. Emergency Power System:  Text "EMERGENCY".

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

2.05 FLOOR MARKING TAPE

A. Manufacturers:

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

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

3. Insite Solutions, LLC; ______:  www.stop-painting.com/#sle.

4. Seton Identification Products; ______:  www.seton.com/#sle.

B. Floor Marking Tape for Equipment Working Clearance Identification:  Self-adhesive vinyl or

polyester tape with overlaminate, 3 inches wide, with alternating black and white stripes.

2.06 WARNING SIGNS AND LABELS

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

B. 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.

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

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using

materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories

recommended by label manufacturer.

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

PART 3  EXECUTION

3.01 PREPARATION

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

3.02 INSTALLATION

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

B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment:  Enclosure front.

2. Flush-Mounted Equipment:  Inside of equipment door.

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

access.

4. Elevated Equipment:  Legible from the floor or working platform.

5. Branch Devices:  Adjacent to device.

6. Interior Components:  Legible from the point of access.

7. Conduits:  Legible from the floor.

8. Boxes:  Outside face of cover.

9. Conductors and Cables:  Legible from the point of access.

10. Devices:  Outside face of cover.

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

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.

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

wrinkles and edges properly sealed.

F. Secure rigid signs using stainless steel screws.

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

H. Electrical One-Line Diagram Display

1. Install One-Line Diagram Display(s) in the main electrical room in the location noted on

the plans.

2. Securely attach One-Line Diagram Display(s) to surface. Top of display at 5' 10" AFF.
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3. If the new Electrical One-Line Diagram Display(s) replace existing One-Line Diagram

Displays, remove the existing displays and install the new displays in the same location.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - 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
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SECTION 26 05 83 - WIRING CONNECTIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical connections to equipment.

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

B. Section 26 05 33.13 - Conduit for Electrical Systems.

C. Section 26 05 33.16 - Boxes for Electrical Systems.

D. Section 26 27 26 - Wiring Devices.

E. Section 26 28 16.16 - Enclosed Switches.

1.03 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices.

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications.

C. NFPA 70 - National Electrical Code.

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 30 00 - Administrative Requirements, for submittal procedures.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having

jurisdiction.

PART 2  PRODUCTS

2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for

equipment.
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1. Colors:  Comply with NEMA WD 1.

2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.

3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.

B. Disconnect Switches:  As specified in Section 26 28 16.16 and in individual equipment sections.

C. Wiring Devices:  As specified in Section 26 27 26.

D. Flexible Conduit:  As specified in Section 26 05 33.13.

E. Wire and Cable:  As specified in Section 26 05 19.

F. Boxes:  As specified in Section 26 05 33.16.

PART 3  EXECUTION

3.01 EXAMINATION

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

3.02 ELECTRICAL CONNECTIONS

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

B. Make conduit connections to equipment using flexible conduit.  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
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SECTION 26 09 16 - ELECTRIC CONTROLS AND RELAYS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pushbutton and selector switches.

B. Control stations and panels.

C. Relays and time-delay relays.

D. Control power transformers.

1.02 RELATED REQUIREMENTS

A. Section 26 05 33.16 - Boxes for Electrical Systems:  Cabinets and terminal blocks.

1.03 REFERENCE STANDARDS

A. NEMA ICS 1 - Industrial Control and Systems General Requirements.

B. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts.

C. NEMA IA 10030 - Industrial Control and Systems:  Enclosures.

D. NFPA 70 - National Electrical Code.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide for each component showing electrical characteristics and connection

requirements.

1.05 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 MANUFACTURERS

A. ABB/GE​​:  www.electrification.us.abb.com/#sle.

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

C. Rockwell Automation; ______:  www.rockwellautomation.com/#sle.

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

2.02 COMPONENTS

A. Control Switches and Stations:

1. Contacts:  NEMA ICS 2, Form Z.

2. Contact Ratings:  NEMA ICS 2, A150.

3. Selector Switch Operators:  Two position rotary selector switch.

4. Pushbutton Operator:  Unguarded type.
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5. Control Stations:  Standard duty oiltight type pushbutton station.

B. Magnetic Control Relays:  NEMA ICS 2, Class A300.

1. Contacts:  NEMA ICS 2, Form Z.

2. Contact Ratings:  NEMA ICS 2, Class A150.

3. Coil Voltage:  120 volts, 60 Hz, AC.

C. Control Power Transformers:  Machine tool transformer with isolated secondary winding.

1. Power Rating:  As noted on the drawings.

2. Voltage Rating:  480 volts primary; 120 volts secondary.

2.03 ENCLOSURES

A. Control Station Enclosures:  NEMA IA 10030; Type 1.

B. Relay Enclosures:  NEMA IA 10030; Type 1.

C. Fabrication:  Shop fabricate control panels to NEMA ICS 1, using cabinets and terminal blocks

furnished in accordance with Section 26 05 33.16.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install individual relays and time-delay relays in enclosures.

C. Install cabinets in accordance with Section 26 05 33.16.

D. Make electrical wiring interconnections as indicated.

END OF SECTION
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SECTION 26 09 23 - DIGITAL MODULAR LIGHTING CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Occupancy sensors.

B. Load controllers for lighting.

C. Wall controllers.

D. Conductors and cables.

E. Daylight controls.

F. Digital load controllers.

1.02 RELATED REQUIREMENTS

A. Section 23 09 93 - Sequence of Operations for HVAC Controls.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

C. Section  26 05 19 - Low-Voltage Electrical Power Conductors and Cables

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

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

F. Section 26 05 33.16 - Boxes for Electrical Systems.

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

requirements.

H. Section 26 09 18 - Remote Control Switching Devices:  Remotely controlled devices for lighting

control, including networked lighting controls, programmable relay panels, and remote control

switching relays.

I. Section ​​​​26 27 26 - Wiring Devices​​​​: Devices for manual control of lighting, including ​​​​wall

switches​​​​.

J. Section 26 28 13 - Fuses.

K. Section 26 51 00 - Interior Lighting.

1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices.

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

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

D. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic

Drivers and Discharge Ballasts.

E. NFPA 70 - National Electrical Code.

F. UL 924 - Emergency Lighting and Power Equipment.

G. UL 2043 - Fire Test for Heat and Visible Smoke Release for Discrete Products and Their

Accessories Installed in Air-Handling Spaces.
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H. IECC - International Energy Conservation Code

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of wall controllers with millwork, furniture, equipment, etc.

installed under other sections or by others.

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

3. Coordinate placement of occupancy sensors with millwork, furniture, equipment and other

potential obstructions to motion detection coverage.

4. Coordinate placement of photo sensors for daylighting controls with windows, skylights,

and luminaires to achieve optimum operation.  Coordinate placement with ductwork,

piping, equipment, or other potential obstructions to light level measurement.

5. Coordinate lighting control device product selections with luminaire characteristics; see

Section 26 51 00 and lighting fixture schedule.

6. Provide dimming system that is compatible with each light fixture's dimming method as

shown on the approved light fixture submittals.

7. Notify Architect of 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.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Include ratings, operating modes or sequence of functions, configurations,

standard wiring diagrams, dimensions, colors, service condition requirements, and installed

features.

1. Occupancy Sensors: Include detailed motion detection coverage range diagrams for all

proposed sensor types.

C. Shop Drawings:

1. Device Serial Numbers: Provide lighting plan(s) with lighting control device serial number

stickers applied. Scan plans and submit digital copy. Submit hard copy and scanned

digital copy to Owner.

2. Occupancy Sensors:  Provide lighting plan indicating location, model number, and

orientation of each occupancy sensor and associated system component.
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3. Digital Load Controllers:  Provide dimensioned plan views indicating locations of system

components, required clearances, and field connection locations. Include system

interconnection schematic diagrams showing factory and field connections. Include

manufacturer product characteristics and application instructions for wired and wireless

applications, including start-up and commissioning.

4. Daylighting Controls:  Provide lighting plan indicating location, model number, and

orientation of each photo sensor and associated system component.

5. Wall Controllers: Provide lighting plan indicating location, and model number, of each wall

controller and associated system component.

6. Power Packs: Provide lighting plan indicating location, and model number of each power

pack and associated system component,

D. Field quality control reports.

1. Indicate that lighting control programming has been completed per the Lighting Control

Sequence of Operation as listed on the Drawings.

2. Indicate tested and approved lighting controls on a per-room/area basis.

E. Operation and Maintenance Manual:

1. Product cut sheets of all items installed.

2. Installation instructions.

3. Include detailed information on device programming and setup.

4. As-built shop drawings.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

G. Project Record Documents:  Record actual installed lighting control devices

1.06 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store products in clean, dry space in original manufacturer's packaging in accordance with

manufacturer's written instructions 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 78 00 - Closeout Submittals, for additional warranty requirements.
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B. Provide five year manufacturer warranty for all lighting control devices and cabling included in

this specification section.

C. Provide five year manufacturer warranty for digital load controllers.

PART 2  PRODUCTS

2.01 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS

A. Wireless and wired digital lighting control system.

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

C. Provide all conduit, wiring, connectors, hardware, components, accessories, etc. as required for

a complete operating system.

D. Products for Switching of Electronic Ballasts/Drivers: Tested and rated to be suitable for peak

inrush currents specified in NEMA 410.

E. Lighting control system components shall be capable of providing the functionality listed in the

Lighting Control Sequence of Operations on the Drawings.

F. Sensor locations shown on the Drawings are diagrammatic and indicate the general design

intent. Contractor shall enlist the manufacturer to design a digital modular lighting control

system that provides control of lighting through a proprietary system of sensors, control stations

and room controllers.

G. System shall provide programmable functions including the following:

1. Occupancy and Vacancy Control.

a. Ability to program system to activate scenes or zones to preset levels based on

occupancy or vacancy.

2. Manual Control.

a. Scene Based dimming and switching.

b. Zone Based dimming and switching.

3. Daylight Harvesting Control.

a. Provide dimming control to select luminaire zones based on availability of daylight

sensed by one or more daylight sensors.

4. Each room/area shall function as a standalone system.

5. System shall have distributed intelligence that does not rely on a central controller.

6. All equipment and software required to program the system shall be included with the

system and turned over to the owner.

H. Unless specifically noted, all wall control stations and cover plates shall match color

requirements for Wiring Devices as noted in 26 27 26.

2.02 MANUFACTURERS

A. Manufacturers:

1. Acuity Brands, Inc​​: www.acuitybrands.com/#sle. (Basis of Design)
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a. Where light fixtures have nLight AIR embedded components, provide nLight AIR wall

controllers and related devices.

b. Where light fixtures do not have nLight AIR embedded components, provide nLight

wired lighting control components.

2. Hubbell Incorporated​​: www.hubbell.com/#sle.

3. Legrand North America, Inc​​:  www.legrand.us/#sle.

B. Substitutions: ​See Section 01 60 00 - Product Requirements​.

1. Source Limitations:  Furnish products produced by single manufacturer and obtained from

single supplier.

2.03 INTERIOR OCCUPANCY SENSORS

A. Layout Verification.

1. Sensor layouts on drawings are provided to show general intent and coordination.

2. Manufacturer-trained technicians shall review layout with their product offering and

contractor shall provide additional sensors, as needed, to ensure reliable, trouble-free,

and full coverage operation in all areas.

B. Occupancy Sensors.

1. Description:  Factory-assembled commercial specification grade devices for indoor use

capable of sensing both major motion, such as walking, and minor motion, such as small

desktop level movements, according to published coverage areas, for automatic control of

load indicated.

2. Sensor Technology.

a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by

sensing movement of thermal energy between zones.

b. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to

detect occupancy using combination of both passive infrared and ultrasonic

technologies.

c. Passive Infrared/Acoustic Dual Technology Occupancy Sensors:  Designed to detect

occupancy using combination of both passive infrared and audible sound sensing

technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each

sensor type in dual technology units.

4. Operation: Refer to Lighting Control Sequence of Operations on the Drawings.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation

with settings for activation by either or both sensing technologies.

6. Passive Infrared Lens Field of View: Field customizable by addition of factory masking

material, adjustment of integral blinders, or similar means to block motion detection in

selected areas.



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 DIGITAL MODULAR LIGHTING CONTROLS
 26 09 23 - 6

7. Area of coverage: provide minor motion or major motion coverage as indicated by

occupancy sensor symbol and legend description.

8. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.

9. Sensitivity:  Field adjustable.

10. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay

according to conditions.

11. Integral Photocell:  For field selectable and adjustable inhibition of automatic turn-on of

load when ambient lighting is above selected level.

12. Load Rating for Line Voltage Occupancy Sensors:  As required to control load indicated

on drawings.

13. Wireless Sensors:

a. RF Range:  30 feet through typical construction materials.

b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:

 Comply with FCC requirements of 47 CFR 15, for Class B application.

c. Power:  Battery-operated with minimum ten-year battery life.

C. Wall Switch Occupancy Sensors:

1. Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at

standard wall switch mounting height with field of view of 180 degrees, integrated

manual control capability, and no leakage current to load in off mode.

b. Unless otherwise indicated or required to control load indicated on drawings, provide

line voltage units with self-contained relay.

c. Where indicated, provide two-circuit units for control of two separate lighting loads,

with separate manual controls and separately programmable operation for each load.

d. Operation:  Field selectable to operate either as occupancy sensor (automatic on/off)

or as vacancy sensor (manual-on/automatic off).

e. Manual-Off Override Control:  When used to turn off load while in automatic-on mode,

unit to revert back to automatic mode after no occupant presence is detected during

delayed-off time interval.

f. Finish:  ​White​​​.

g. Provide vandal resistant lenses for wall switch occupancy sensors.

D. Ceiling Mounted Occupancy Sensors:

1. General Requirements:

a. Description:  Low profile occupancy sensors designed for ceiling installation.

b. Unless otherwise indicated or required to control load indicated on drawings, provide

low voltage units, for use with separate compatible accessory power packs.

c. Provide field selectable setting for disabling LED motion detector visual indicator.
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d. Occupancy sensor to be field selectable as either manual-on/automatic-off or

automatic on/off.

e. Finish:  White unless otherwise indicated.

2.04 LOAD CONTROLLERS FOR DIGITAL LIGHTING CONTROLS

A. Load controllers shall function as the hubs for each area or room and shall provide lighting zone

switching and dimming as required.  One or more room controller zones shall be provided in

each area to provide the following functions.

1. Plenum rated, self-contained low voltage class 2 transformer and relay(s) compatible with

specified low voltage lighting control devices.

2. Provide quantity and configuration of load controllers with all associated wiring and

accessories as required to control the lighting loads indicated on drawings.

3. Air gap contacts rated for 20A of LED driver or LED driver loads.

4. Dimming control to each zone of luminaires which is indicated to be dimmed on the

Lighting Control Sequence of Operations on the Drawings.

a. Dimmers shall provide smooth, silent dimming down to the lowest dimming

percentage as specified on the Luminaire Schedule using the dimming method

specified on the Luminaire Schedule.

5. Separate load controller zones/outputs shall be provided:

a. For each lighting control zone, as indicated on drawings.

b. For each circuit, as indicated on drawings.

c. For each room or area.

d. As necessary to power the quantity of sensors/wall controllers provided in an area.

e. As necessary to control the quantity of luminaires provided in an area.

f. For each luminaire type within an area.

g. For each dimming or switching type within an area.

B. Input Supply Voltage: Dual rated for 120/277 V ac.

C. Provide separate load controller or isolated relay for light fixtures on Emergency power to

comply with NEC requirements for emergency circuit isolation.

D. Load Rating:  As required to control load indicated on drawings.

2.05 WALL CONTROLLERS

A. Wall control button control stations shall be fully programmable and shall be provided with the

functionality and button quantity as indicated on the drawings.

B. Graphic touch screen stations

1. LCD touchscreen control interface that provides:

a. At least, 16 scene controls and 16 On/Off/Dim controls.

b. Password protection and screen saver
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c. User Prompts and Helps screens

d. Basic setup and programming of associated zones/scenes.

e. USB input for local programming with an Owner provided computer.

2.06 UL924 EMERGENCY FUNCTIONALITY

A. Unless specifically noted with an “NL” or “Night Light” designation, all luminaires shown

connected to an NEC 700 branch shall be controlled in the same manner of adjacent luminaires

under normal circumstances but shall be energized in the event of a power outage. 

B. Where luminaires are dimmed, UL924 control shall include functionality allow dimmed control in

normal circumstances and drive the fixtures to full when activated in a way that is compatible

with dimming method specified on the Luminaire Schedule.

C. UL924 Control may be accomplished integral with UL924 Room Controllers or may be

accomplished with the addition of standalone UL924 controllers.

2.07 DIGITAL LOAD CONTROLLERS

A. System Description:

1. Stand-alone system, including interconnected modules and accessories, for ​lighting​ load

low-voltage control as indicated on ​drawings, schedules, written sequences of operation,

and reviewed shop drawings​.

2. Product standard system configurations preconfigured out of box, plug-and-play,

automatically self-addressing devices for communications, and without need to field

configure or program features, or requiring device setting adjustments. LEDs on unit

indicate operation and troubleshooting without software intervention.

3. Provide quantity and configuration of power and slave packs, communication modules,

and load expansion modules, including associated wiring, wired and wireless

components, and accessories to control loads indicated.

4. Also referred to as room, area, or architectural digital load controllers, as indicated,

depending on space and functionality. Each controller includes one or more channels for

load control, also referred to as zones.

5. Provide networkable digital load controllers and system components for future integration

of luminaires and devices.

B. General Requirements:

1. Listed for powering and controlling line-voltage loads, power packs, contactors, relays,

and other lighting control devices.

a. Design Lighting Consortium (DLC) listed.

2. Input Supply Voltage:  Dual rated for 120/277 VAC.

3. Cabling Terminations:

a. Provide field fabricated, and tested before installation, control wiring.
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b. Include two RJ 45 or mechanical screw-based terminal block wiring connections.

4. Compatibility:

a. Compatible with luminaires specified with integral sensors; include auxiliary contact

closure accessory components for controls indicated.

b. Compatible with wired and wireless sensors and communication protocols for

controlling line-voltage loads.

1) Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:
 Comply with FCC requirements of 47 CFR 15, for Class B application.

5. Provide UL 2043 plenum rated control unit with self-contained relay(s) and low-voltage

class 2 transformer, compatible with specified wired and wireless sensors, components,

and ballasts/drivers.

a. Comply with NFPA 70 for use in plenum spaces.

b. Provide UL 2043 plenum rating for associated system control components for control

indicated.

6. Surface Mounting:  Standard junction box attachments.

7. Provide one auxiliary contact closure output where indicated.

8. Minimum Load Rating:  As required to control load indicated on drawings.

9. Control Inputs:

a. Digital:  Two.

b. Analog:  One.

10. Output Control Capability:

a. Single Zone Switching Modules:  One programmable channel.

b. Multi-Zone Switching Modules:  Up to three separately programmable channels.

11. Emergency Branch Circuit Loads:

a. Comply with NFPA 70 for controlling or bypassing emergency branch circuits as

indicated.

b. Provide UL 924 listed components.

C. Additional Integrated Requirements forDigital Load Controllers:

1. Central Monitoring and Management:  Include programmable user interface for lighting

system controllable features; control access locally by plugging into devices and LAN

network via browser-based software with settings retained in nonvolatile memory.

2. Provide additional auxiliary contact closure outputs where required for functions and

operating modes indicated.

3. Scheduling:

a. Include timer and clock configurator for full calendar year and daylight savings

automatic adjustments based on time zone.



Sauk County Courthouse HVAC and Lighting Upgrades                                                                                
Project No. 2025012

 DIGITAL MODULAR LIGHTING CONTROLS
 26 09 23 - 10

b. Provide function for hold-on, designed within time limitations or other restrictions of

presiding energy code.

c. Demand Response:  Load shed or hold-off capability.

4. Occupancy Controls:

a. Scene Control:  Occupant selections by lighting control devices for controls as

indicated.

b. Bi-level Switching:  Multi-level lighting for controls as indicated.

c. Dimming:  Occupancy controlled dimming, including blink warning; ​see indicated

controls for​ percent light-level after programmed delay time.

d. Shade Control:  Interfacing capability.

5. Daylight Harvesting:

a. System Description:

1) Control system with compatible control modules, power packs, contactors, or
relays as required for automatic control of load indicated according to available
natural light.

2) System control responds to changes in measured light levels according to
selected settings.

3) Capable of integrating with daylighting sensors, occupancy sensors, and manual
override controls.

b. Daylighting Control Photo Sensors:  Low-voltage class 2 photo sensor units with

output signal proportional to measured light level and provision for zero or offset

based signal.

1) Sensor Type:  Filtered silicon photo diode.

2) Sensor Range:

a) Indoor Photo Sensors:  5 to 100 footcandles.

3) Finish:  White unless otherwise indicated.

4) Where wired sensors are indicated, ​wireless sensors are not acceptable without
prior approval of Architect​.

a) RF Range:  30 feet through typical construction materials.

b) Power:  Battery-operated with minimum ten-year battery life.

c. Dimming Photo Sensors:  Photo sensor units with integral controller compatible with

specified dimming ballasts/drivers, for direct continuous dimming of up to 50

ballasts/drivers.

d. Input Delay:  To prevent unwanted cycling due to intermittent light level fluctuations.
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e. Daylight Control Switching Modules:  Unless otherwise indicated, load to be turned on

when light level is below selected low set point and load to be turned off when light

level is above selected high set point, with no-switching dead band between set

points to prevent unwanted cycling.

f. Daylight Control Dimming Module Operation:

1) Unless otherwise indicated, specified load to be continuously brightened as not
enough daylight becomes available and continuously dimmed as enough daylight
becomes available.

2) Load to be turned off when available daylight is sufficient to fully dim load, after
selected time delay.

3) Dimming and Fade Rates:  Adjustable from 5 to 60 seconds.

4) Cut-Off Delay:  Selectable and adjustable from 0 to 20 minutes.

5) Output Voltage:  Compatible with specified dimming ballasts/drivers.

6. Accessories:

a. Where indicated, provide compatible accessory wall switches for manual override

control.

2.08 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.

Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and

Cables."

B. Class 2 and 3 Control Cable:

1. As required by manufacturer.

2. Plenum Rated.

3. Cable Jacket Color:

a. Black.

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 devices and conductors in accordance with NFPA 70.

C. Verify that openings for outlet boxes are neatly cut and will be completely 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 control devices.
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F. Verify that service voltage and ratings of lighting control devices are appropriate for service

voltage and load requirements at 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 from outlet boxes.

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 as required for installation of lighting control devices; see

Section 26 05 33.16.

C. Maintain separation of remote-control, signaling, and power-limited circuits.

1. See manufacturer instructions and Section 26 05 19 for control wiring conductors, wiring

methods, and identification requirements.

D. Install lighting control devices in accordance with manufacturer's instructions.

E. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to

branch circuit equipment grounding conductor and to outlet box with bonding jumper.

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; see Section 26

27 26.

H. Provide required supports; see Section 26 05 29.

I. Where applicable, install lighting control devices and associated wall plates to fit completely

flush to mounting surface 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.

J. Identify lighting control devices; see Section 26 05 53.

K. Occupancy Sensor Locations:

1. Sensor locations shown on the Drawings are diagrammatic and indicate the general

design intent. Provide quantity and locations as required for complete coverage of

respective room or area based on manufacturer's approved shop drawings.

2. Locate dual technology passive infrared/ultrasonic occupancy sensors a minimum of 4

feet from air supply ducts or other sources of heavy air flow and as per manufacturer's

recommendations, in order to minimize false triggers.
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3. Coordinate layout and installation of ceiling-mounted devices with other construction that

penetrates ceilings or is supported by them, including light fixtures, HVAC equipment,

smoke detectors, fire-suppression systems, and partition assemblies.

4. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas

indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

L. Load Controller Installation

1. Load Controllers shall be installed to the exterior of junction boxes where low voltage

wiring is allowed to be installed without conduit.

2. Where conduit is required for low voltage wiring, a separated junction box (or two boxes

joined together shall be provided.

3. All Load Controllers shall be installed concealed in accessible areas or visible within

electrical rooms.

a. Load Controllers should be located above a wall controller in the respective room

above the suspended ceiling or at 10' AFF in rooms without suspended ceilings. For

rooms with gypsum ceilings, Load Controllers should be installed as close as possible

to the room served, with the Load Controllers being installed above a suspended

ceiling or at 10' AFF in rooms without suspended ceilings.

4. Identify each Load Controller's installed location on the As-Built Shop Drawings and within

the manufacturer's produced lighting control layout drawings and floor plans for the

Operations and Maintenance Manual.

M. Daylighting Control Photo Sensor Locations:

1. Location Adjustments:  Within design intent, reasonably minor adjustments to locations

may be made in order to optimize control and avoid conflicts or problems affecting proper

detection of light levels.

2. Unless otherwise indicated, locate photo sensors for closed loop systems to accurately

measure light level controlled at designated task location, while minimizing measured

amount of direct light from natural or artificial sources such as windows or pendant

luminaires.

3. Unless otherwise indicated, locate photo sensors for open loop systems to accurately

measure the level of daylight coming into space, while minimizing measured amount of

lighting from artificial sources.

N. Unless otherwise indicated, install Load Controllers for lighting control devices above

accessible ceiling or above access panel in inaccessible ceiling near the sensor location.

O. Support low voltage cables independent from suspended ceilings. Maximum support interval 4

feet.

P. Unless otherwise indicated, install switches on load side of power packs so that switch does not

turn off power pack.
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Q. Where indicated or required, provide cabinet or enclosure for mounting of lighting control device

system components; see Section 26 05 33.16.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - 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​​.

D. 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.

E. Correct wiring deficiencies and replace damaged or defective conductors, cables, and lighting

control devices.

F. Manufacturer's Field Service: Engage a factory-authorized service representative to test and

inspect components, assemblies, and equipment installations, including connections.

1. Perform the following tests and inspections:

a. Operational Test: After installing time switches and sensors, and after electrical

circuitry has been energized, start units to confirm proper unit operation.

b. Test and adjust controls and safeties. Replace damaged and malfunctioning controls

and equipment.

2. Lighting control devices will be considered defective if they do not pass tests and

inspections.

3. Prepare test and inspection reports.

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 on the Lighting Control Sequences of

Operation.

C. Adjust position of directional occupancy sensors and outdoor motion 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.

E. Adjust daylighting controls under optimum lighting conditions after all room finishes, furniture,

and window treatments have been installed to achieve desired operation as indicated or as

directed by Architect. Record settings in written report to be included with submittals. Readjust

controls calibrated prior to installation of final room finishes, furniture, and window treatments

that do not function properly as determined by Architect.
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3.06 PROGRAMMING

A. Record all lighting control device identification tags and device locations as required by the

manufacturer for startup.

B. Program the system as required by the Lighting Control Sequences of Operation on the

Drawings.

C. System shall be programmed using the most comprehensive version of the software.

1. Software designed for iOS or Android is acceptable only when it has all the features as

the desktop/laptop version of the software.

2. Lite or Trial versions of the software are not acceptable

3.07 CLEANING

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

original factory finish.

3.08 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of lighting control devices to Architect, and

correct deficiencies or make adjustments as directed..

D. 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 ​four hours​ of training time to Owner.

3. Instructor: ​Qualified contractor familiar with the project, with sufficient knowledge of the

installed lighting control devices, and trained by the manufacturer on the software required

to program the installed lighting control devices​.

4. Location and time: At project site. Coordinate Training time with Owner at least two weeks

in advance.

END OF SECTION
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SECTION 26 27 26 - WIRING DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manual wall switches.

B. Receptacles.

C. Cord and Plug Sets

D. Wall plates and covers.

1.02 RELATED REQUIREMENTS

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

B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 26 05 33.23 - Surface Raceways for Electrical Systems:  Surface raceway systems,

including multioutlet assemblies.

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

requirements.

E. Section 26 09 23 - Digital Modular Lighting Controls: Devices for automatic control of lighting,

including occupancy sensors and digital wall controllers.

F. Section 26 27 23 - Indoor Service Poles.

1.03 REFERENCE STANDARDS

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

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification).

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

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

E. NEMA WD 1 - General Color Requirements for Wiring Devices.

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications.

G. NFPA 70 - National Electrical Code.

H. UL 20 - General-Use Snap Switches.

I. UL 498 - Attachment Plugs and Receptacles.

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices.

K. UL 943 - Ground-Fault Circuit-Interrupters.

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.
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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 of any conflicts or deviations from Contract Documents to obtain direction

prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

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

configurations.

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

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having

jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

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

PART 2  PRODUCTS

2.01 WIRING DEVICES - GENERAL REQUIREMENTS

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

B. Wiring Device Applications:

1. Receptacles Installed Outdoors or in Damp or Wet Locations:  Use weather-resistant

GFCI receptacles with weatherproof covers.

2. Single Receptacles Installed on Individual Branch Circuits:  Provide receptacle ampere

rating equal to branch circuit rating.

C. Wiring Device Finishes:

1. Provide wiring device finishes as described below, unless otherwise indicated.

2. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate.

3. Wiring Devices Installed in Finished Spaces:  White with white nylon wall plate.

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

5. Wiring Devices Installed in Wet or Damp Locations:  White with weatherproof cover.
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6. Wiring Devices Connected to Generator Power:  Red with red nylon wall plate.

2.02 MANUAL 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.

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.

2.03 RECEPTACLES

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.

B. 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.

a. Submit documentation that wiring devices are compatible with proposed conductor

type or termination methods.

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

C. Straight-Blade Type Receptacles:

1. Receptacles: Commercial specification grade, NEMA configurations as indicated on the

drawings.

a. General purpose receptacles 20A, 125V , NEMA 5-20R.

D. GFCI Receptacles:

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying

with UL 943, class A.
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2. Standard GFCI Receptacles: ​​Commercial specification grade​​, duplex, ​​20A, 125V, NEMA

5-20R​​​​, rectangular decorator style​​.

3. Weather Resistant GFCI Receptacles: ​​Commercial specification grade​​, duplex, ​​20A,

125V, NEMA 5-20R​​​​, rectangular decorator style​​, listed and labeled as weather resistant

type complying with UL 498 Supplement SE suitable for installation in damp or wet

locations.

2.04 WALL PLATES AND COVERS

A. Manufacturers:

1. Hubbell Incorporated​​:  www.hubbell-wiring.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.

B. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.

2. Size:  ​Standard​​​.

3. Screws: Metal with slotted heads finished to match wall plate finish.

4. Provide wall plate by same manufacturer as respective wiring device.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.

D. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.

E. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws.

F. Weatherproof Receptacle Covers for Damp Locations:  Gasketed, cast aluminum, with self-

closing hinged cover and corrosion-resistant screws.

G. Weatherproof Receptacle Covers for Wet​​ Locations:  Gasketed, ​cast aluminum​, with hinged

lockable cover and corrosion-resistant screws; listed as suitable for use in wet locations while in

use with attachment plugs connected and identified as extra-duty type.

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 devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by 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

wiring devices.

F. Verify that conditions are satisfactory for installation prior to starting work.
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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. Perform work 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 26 05 33.16 as required for

installation of wiring devices provided under this section.

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

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

devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in

pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit

equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use

feed-through wiring to protect downstream devices.

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

J. Install wall switches with OFF position down.

K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.

L. 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.

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed

or designated for future use.

N. Identify wiring devices in accordance with Section 26 05 53.

O. Support Cord Reels and accessories directly from structure. Provide C-channel supports

spanning structure as required. Do not support cord reels from metal roof decking.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each wiring device for damage and defects.
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C. Operate each ​wall switch​ with circuit energized to verify proper operation.

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

E. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.

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

3.05 ADJUSTING

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

B. Adjust floor box covers to be level and flush with adjacent floor surface.

C. Adjust poke-through covers to be level and flush with adjacent floor surface.

3.06 CLEANING

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

original factory finish.

END OF SECTION
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SECTION 26 28 13 - FUSES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fuses.

B. Spare fuse cabinet.

1.02 RELATED REQUIREMENTS

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

requirements.

B. Section 26 28 16.16 - Enclosed Switches:  Fusible switches.

1.03 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses.

B. NFPA 70 - National Electrical Code.

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements.

D. UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses.

E. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for

compatibility with indicated fuses.

a. Fusible Enclosed Switches:  See Section 26 28 16.16.

2. Coordinate fuse requirements according to manufacturer's recommendations and

nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current

ratings, interrupting ratings, time-current curves, and current limitation curves.

1. Spare Fuse Cabinet:  Include dimensions.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Fuses:  One set(s) of three for each type and size installed.

3. Fuse Pullers:  One set(s) compatible with each type and size installed.

4. Spare Fuse Cabinet Keys:  Two.
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1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having

jurisdiction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation​​:  www.cooperindustries.com/#sle.

B. Littelfuse, Inc​​:  www.littelfuse.com/#sle.

C. Mersen​​:  ep-us.mersen.com/#sle.

2.02 APPLICATIONS

A. General Purpose Branch Circuits:  Class RK1, time-delay.

B. Individual Motor Branch Circuits: ​​​Class RK5, time-delay​​​.

C. Primary Protection for Control Transformers:  Class CC, time-delay.

2.03 FUSES

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

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required

for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1​, Class and

ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

H. Class CC Fuses:  Comply with UL 248-4.

I. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to

achieve selective coordination.

J. Provide the following accessories where indicated or where required to complete installation:

1. Fuseholders:  Compatible with indicated fuses.

2. Fuse Reducers:  For adapting indicated fuses to permit installation in switch designed for

fuses with larger ampere ratings.
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2.04 SPARE FUSE CABINET

A. Description:  Wall-mounted sheet metal cabinet with shelves and hinged door with cylinder lock,

suitably sized to store spare fuses and fuse pullers specified.

B. Finish:  Manufacturer's standard, factory applied grey finish unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations

and nameplate data for equipment.

B. Verify that mounting surfaces are ready to receive spare fuse cabinet.

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

3.02 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

C. Install spare fuse cabinet​​ in convenient location in main electrical room unless otherwise

indicated​​.

D. Identify spare fuse cabinet in accordance with Section 26 05 53.

END OF SECTION
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SECTION 26 28 16.16 - ENCLOSED SWITCHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed safety switches.

1.02 RELATED REQUIREMENTS

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

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

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

requirements.

D. Section 26 05 73 - Power System Studies:  Additional criteria for the selection of equipment and

associated protective devices specified in this section.

E. Section 26 28 13 - Fuses.

F. Section 26 36 00 - Transfer Switches:  Automatic and non-automatic switches listed for use as

transfer switch equipment.

1.03 REFERENCE STANDARDS

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

B. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

C. NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).

D. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems.

E. NFPA 70 - National Electrical Code.

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.

H. UL 98 - Enclosed and Dead-Front Switches.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and within working

clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance

requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the

conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
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1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Prior to submitting Enclosed Switches Product Data for review, submit and obtain approval for

the Power System Studies, Section 26 05 73.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.

D. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings,

short circuit current ratings, conduit entry locations, conductor terminal information, and

installed features and accessories.

1. Include dimensioned plan and elevation views of enclosed switches and adjacent

equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Identify mounting conditions required for equipment seismic qualification.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,

examination, preparation, installation, and starting of product.

F. Project Record Documents:  Record actual locations of enclosed switches.

G. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. See Section 26 28 13 for requirements for spare fuses and spare fuse cabinets.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

enclosed switch internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after

installation of enclosed switches.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE​​:  www.electrification.us.abb.com/#sle.
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B. Eaton Corporation​​:  www.eaton.com/#sle.

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

D. Siemens Industry, Inc​​:  www.usa.siemens.com/#sle.

E. Source Limitations:  Provide enclosed switches and associated components produced by same

manufacturer as other electrical distribution equipment used for project and obtained from

single supplier.

2.02 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as

complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the

drawings.

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

C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:

1. Altitude:  Less than 6,600 feet.

2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent

protective devices to be installed, with listed short circuit current rating not less than the

available fault current at the installed location as determined by short circuit study

performed in accordance with Section 26 05 73.

2. Minimum Ratings:

a. Switches Protected by Class H Fuses:  10,000 rms symmetrical amperes.

b. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class

T Fuses:  200,000 rms symmetrical amperes.

G. Provide with switch blade contact position that is visible when the cover is open.

H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation

of fuses other than Class R.

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

J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.

K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable

lug for terminating each equipment grounding conductor.

L. Enclosures:  Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL

50E.
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1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the

following installation locations:

a. Indoor Clean, Dry Locations:  Type 1.

b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless

otherwise indicated.

M. Provide safety interlock to prevent opening the cover with the switch in the ON position with

capability of overriding interlock for testing purposes.

N. Heavy Duty Switches:

1. Comply with NEMA BS 31047.

2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of

accepting three padlocks.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.

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. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches

above the floor or working platform.

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

H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required

by equipment manufacturer's recommendations.

I. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.
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J. Identify enclosed switches in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

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

C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated

components.

3.04 ADJUSTING

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

torque settings.

3.05 CLEANING

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

instructions.

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

END OF SECTION
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SECTION 26 51 00 - INTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior luminaires.

B. Emergency lighting units.

C. Exit signs.

D. LED drivers.

1.02 RELATED REQUIREMENTS

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

B. Section 26 05 33.16 - Boxes for Electrical Systems.

1.03 REFERENCE STANDARDS

A. IES LM-63 - Approved Method: IES Standard File Format for the Electronic Transfer of

Photometric Data and Related Information.

B. IES LM-79 - Approved Method:  Optical and Electrical Measurements of Solid-State Lighting

Products.

C. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of

Solid-State Light Sources.

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

E. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems.

F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility.

G. NFPA 70 - National Electrical Code.

H. NFPA 101 - Life Safety Code.

I. UL 924 - Emergency Lighting and Power Equipment.

J. UL 1598 - Luminaires.

K. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.

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.
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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 of any conflicts or deviations from Contract Documents to obtain direction

prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - 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.

2. Provide photometric calculations where luminaires are proposed for substitution upon

request.

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.

3. Emergency Power Supply Unit: Include associated lumen output and battery information.

D. Operation and Maintenance Data:  Instructions for each product including information on

replacement parts.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.

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

requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
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D. 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 ​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 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide 3-year manufacturer warranty for LED luminaires, including drivers.

C. Provide 5-year pro-rata warranty for batteries for Emergency Lighting Units and Emergency

Power Supply units that are integral or directly connected to light fixtures.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

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.

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.

2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.

3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.
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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.

I. Emergency Power Supply Unit: Where listed on the light fixture schedule, include one

integrated Emergency Power Supply Unit with 90 minute battery for each luminaire.

2.03 EMERGENCY LIGHTING UNITS

A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and

local codes, and listed and labeled as complying with UL 924.

B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20

percent voltage drop from nominal, solid-state control automatically switches connected lamps

to integral battery power for minimum of 90 minutes of rated emergency illumination, and

automatically recharges battery upon restoration of normal power source.

C. Battery:

1. Sealed maintenance-free lead calcium unless otherwise indicated.

2. Size battery to supply all connected lamps, including emergency remote heads where

indicated.

D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually

activate emergency operation.

E. Provide low-voltage disconnect to prevent battery damage from deep discharge.

F. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing

required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic

status.

G. Accessories:

1. Provide compatible accessory mounting brackets where indicated or required to complete

installation.

2. Where indicated, provide emergency remote heads that are compatible with the

emergency lighting unit they are connected to and suitable for the installed location.

2.04 EXIT SIGNS

A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and

listed and labeled as complying with UL 924.

1. Number of Faces:  Single- or double-face as indicated or as required for installed location.

2. Directional Arrows:  As indicated or as required for installed location.

B. Powered Exit Signs:  Internally illuminated with LEDs unless otherwise indicated.

1. Self-Powered Exit Signs:
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a. Operation:  Upon interruption of normal power source or brownout condition

exceeding 20 percent voltage drop from nominal, solid-state control automatically

switches connected lamps to integral battery power for minimum of 90 minutes of

rated emergency illumination, and automatically recharges battery upon restoration of

normal power source.

b. Battery:  Sealed, maintenance-free, nickel cadmium unless otherwise indicated.

c. Diagnostics:  Provide power status indicator light and accessible integral test switch

to manually activate emergency operation.

d. Provide low-voltage disconnect to prevent battery damage from deep discharge.

e. Self-Diagnostics:  Provide units that self-monitor functionality and automatically

perform testing required by NFPA 101 where indicated; provide indicator light(s) to

report test and diagnostic status.

2.05 LED DRIVERS

A. LED Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).

2. Minimum Efficiency/Efficacy:  Provide drivers complying with all current applicable federal

and state ballast efficiency/efficacy standards.

B. Dimmable LED Drivers:

1. Dimming Range: Continuous dimming range as indicated on the Light Fixture Schedule

on the drawings, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

2.06 ACCESSORIES

A. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted

as directed.

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.
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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 05 33.16 as required for

installation of luminaires provided under this section.

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

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

D. Install luminaires securely, in a neat and workmanlike manner, as specified in ​NECA 500

(commercial lighting)​.

E. Provide required support and attachment in accordance with Section 26 05 29.

F. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.

G. 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.

3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing

members or to building structure.

4. Secure pendant-mounted luminaires to building structure.

5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.

6. See appropriate Division 9 section where suspended grid ceiling is specified for additional

requirements.

H. 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.

3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping

materials to meet regulatory requirements for fire rating.

I. Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.

2. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.

3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal

length, with no more than 4 feet between supports.

4. Install canopies tight to mounting surface.

J. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to

center of luminaire.
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K. Install accessories furnished with each luminaire.

L. Bond products and metal accessories to branch circuit equipment grounding conductor.

M. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power​​. Bypass local switches,

contactors, or other lighting controls.

N. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power​​. Bypass local switches,

contactors, or other lighting controls.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - 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 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 LED drivers as determined by Architect.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as

directed by Architect. 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 or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly

designate egress path as directed by Architect or authority having jurisdiction.

3.06 CLEANING

A. Clean surfaces according to ​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 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION


