SECTION 26 0500
BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL.:
1.01 REQUIREMENTS:

A.

Code Compliance: All work shall comply with the applicable laws and regulations of the local
and state jurisdiction. Electrical work shall conform to the latest adopted addition of the
National Electrical Code (NEC), comply with NFPA, OSHA requirements and the 2007
Minimum Design Standards for Healthcare Facilities in Michigan.

Execute all work in conformity with best standards of practice. Lay out and install in
accordance with drawings, manufactures instructions, shop drawings, and field layouts of other
trades. All equipment must be UL listed or listed and tested by a certified testing agency.

Coordinate locations and arrangements of equipment with requirements of all other trades. In
case of interference between various items of equipment and building features or if simplified
construction is made possible by relocation of certain equipment, bring such conditions to the
Architect/Engineer. Changes in arrangement may be made only if authorized by
Architect/Engineer.

Furnish all labor, material and equipment to install and successfully test electrical systems and
work, complete and in place, as herein specified and as shown on drawings.

Furnish only new, first-class quality, materials and equipment, delivered, erected, connected
and finish in every detail, selected and arranged to fit properly in building spaces. Where no
specific kind of quality of material is specified, furnish only new, first-class standard article
approved by Architect/Engineer. All materials and equipment provided under this contract shall
be new (except where otherwise noted) and shall be listed, labeled or certified by Underwriters
Laboratories, Inc.

Furnish services of one or more experienced superintendents, to be in charge of installation of
work, and all skilled workmen, electricians and laborers require to unloading, transfer, erecting,
connecting, adjusting, starting, operating and testing each system.

Provide all component parts of each item of equipment or device with manufacture’s
nameplate, providing name of manufacture, description, size, type, serial number, electrical
characteristics, etc., to facilitate maintenance or replacement. Name plate of Subcontractor or
distributor is not acceptable.

Comply with the latest revision of each standard or code.
Perform all work in close cooperation with other trades and utility companies.

Locate conduits, junction boxes, cable tray, etc., to allow access to air terminal units, piping,
control valves, etc., for maintenance and repair.

Verify locations of outlets and types of connections required for equipment install by others.

Raceway and wiring to be concealed above ceilings or within walls in finished areas. Cut and
patch existing walls as required.

Bring to attention of the P.M. any improperly installed devices or equipment caused by lack of
preparation or coordination. All repairs shall be to the Architects/Engineers/Owners satisfaction
whichever the higher standard is.

Open wiring is not permitted in exposed locations (Machine rooms, Electrical closets, IT closets
where not in cable tray). All wiring to be in conduit or cable tray.

Electrical Contractor to include all permits and certificates for project.
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P. Electrical Contractor is responsible for the Workmanship/Housekeeping of staff and to enforce
all rules, regulations, and safety procedures. If contractor’'s employees flagrantly violate these
procedures, the contractor will be removed from the contractor bidding list. (A reminder we are
a Health-Care Organization and all of our systems need to be robust. Major concern is metal
shavings in electrical equipment) All work shall be installed in a neat, workmanlike manner in
accordance with ANSI/NECA 1 and NFPA 70.

Q. Electrical Contractor is responsible for Firestopping all penetrations created. Coordinate with
Section 07 8400 Firestopping

R. Fire Alarm System wiring to be installed in conduit (3/4” min.) for all hospital locations. For off-
site (non-hospital) buildings, fire alarm wiring is permitted to be installed via j-hooks, bridal
rings, attached to bottom of cable, or supported other approved and listed means. Install in a
neat, professional manner independent of other low voltage systems. Include dedicated
sleeves for fire alarm penetrations through walls.

S. Temporary power and lighting throughout the construction period, for use by all trades, shall be
provided as part of the contract documents. The cost of temporary power, unless provided
from an existing building system, shall be borne by the Electrical Contractor.

T. The contract documents shall specify the requirements for work in existing buildings. These
requirements shall be coordinated with the Owner for the specific project.

U. Electrical Submittal Schedule: Submittals (minimum)
1. 1. Provide shop drawings and/or product data sheets for following equipment prior to

ordering material or starting construction.

a. Cable tray

b. Wiring devices

c. Surge Protective Devices. Including operating and maintenance instructions

d. Electrical Distribution Equipment (Disconnect Switches, Circuit Breakers, Motor
Starters, Panel boards, etc.) including operating and maintenance instructions.

e. Lighting Fixtures including photometric data.

f.  Fire Alarm System includes operating and maintenance instructions.

g. Include close out documents, submit (2) copies of operation and maintenance
instruction manuals, parts list, product data sheets and record drawings

h. Nurse Call System

V. System Interruptions
1. 1. Minimize all disruptions of service to fullest extent possible. Provide temporary wiring
and connections to maintain existing systems in service during construction. Coordinate
all disruptions of service with owner minimum of (10) working days in advance unless
otherwise noted.
2. 2. All disruptions of service shall to be done at times convenient to Owner. Include
premium time in bid for work requiring disruptions of service.

W. Emergency Power
1.  Emergency power shall be in accordance with NEC Article 517 for Hospitals or 700, 701,
702 for offsite locations- depending on building classification..

2. Additional systems requiring connection to emergency power include:
Energy Management Systems including temperature controls (Trane)
Domestic Cold Water Pumps
Steam Hot Water Heaters
Various HVAC Systems
Isolation Exhaust Fans
Control Air Compressors
All Data Systems as defined by TIS (including all support equipment)
Medical Refrigerators/Freezers
Various Lab Equipment (including all support equipment)

Lab Hoods
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Various Medical Equipment (including all support equipment)

All Communications Systems (Phone, Tube System)

Condensate Return pumps, lift pumps, sump pumps and associated equipment
Security camera and access control equipment

Owner furnished equipment: Equipment furnished by Corewell shall be received,
stored, uncrated, protected, and installed by the Contractor with all appurtenances
required to place the equipment in operation, ready for use.

p. The Contractor shall be responsible for the equipment as if he had purchased the
equipment himself.

°os3~~x

X. Testing:

1.

11-19-2025

Place circuits and equipment into service under normal conditions, collectively and
separately, as may be necessary to determine satisfactory operation. Perform specified
tests in the presence of the Owner's representative(s). Furnish all instruments, wiring,
equipment and personnel required for conducting tests. Demonstrate that the equipment
operates in accordance with requirements of the Contract Documents. Special tests on
certain items are specified hereinafter.

Testing shall be performed by an independent testing company that shall function as a
unbiased testing authority and is owner approved. The on-site technical person shall be
National Electrical Testing Association (NETA) certified or National Institute for
certification in engineering technologies (NICET) in electrical power distribution system
testing. Submit copies of all test reports.

Testing requirements could me altered for non-hospital buildings

Prior to testing, Contractor shall submit to Owner for approval, installation verification
Prefunctional Checklists and Functional Performance Test procedures. These shall be
used for documentation as part of the commissioning process.

All instruments required for conducting the tests shall be NIST (National Institute for
Standard and Technology) certified or traceable, and calibrated at the time of testing.

END OF SECTION 26 0500 26 0500
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SECTION 26 0505
ELECTRICAL DEMOLITION

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Electrical demolition.

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.

mo o

F.

Verify field measurements and circuiting arrangements are as indicated.

Verify that abandoned wiring and equipment serve only abandoned facilities.

Demolition drawings are based on casual field observation and existing record documents.
Report discrepancies to Owner before disturbing existing installation.

Report discrepancies to Architect before disturbing existing installation.

Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A.
B.
C.

Disconnect electrical systems in walls, floors, and ceilings to be removed.
Coordinate utility service outages with utility company.

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

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 permission from Owner at least 2 weeks before partially or completely disabling
system.

Existing Fire Alarm System: Maintain existing system in service until new system is accepted.
Disable system only to make switchovers and connections. Minimize outage duration.

1. Notify Owner before partially or completely disabling system.

2. Notify local fire service.

3. Make notifications at least 2 weeks in advance.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A.

o w

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.

Remove, relocate, and extend existing installations to accommodate new construction.
Remove abandoned wiring to source of supply.

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

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.

Disconnect and remove abandoned panelboards and distribution equipment.

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

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

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

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

Remove conduit and wire back to panelboard or to nearest junction box that is not
being removed and needs to remain in service. Wire shall be removed back to point
of origin.Turn off circuit breakers or switches serving abandoned circuits and tag
breaker or switch and label in panel schedule as “Spare”. Prior to removing existing
wiring, verify extent of loads and/or systems being served. Reconnect all wiring for
all loads and/or systems for remaining downstream equipment, in areas which are
not being remodeled, shall remain in service

Materials and equipment to be removed, except items specifically noted to be
relocated or delivered to the Owner, become property of the Contractor and shall be
immediately removed from the Project Site. If the Owner identifies other items during
construction, those items become Owner property and will be turned over to the
Owner. Do not reuse existing conduit, wire etc

Electrical services and controls items being removed shall be disconnected and
removed from the Project Site.

Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR

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

Clean and repair existing materials and equipment that remain or that are to be reused.
Panelboards: Clean exposed surfaces and check tightness of electrical connections.
Thoroughly clean interiors of panel tubs and equipment prior to turning over to owner
Replace damaged circuit breakers and provide closure plates for vacant positions.

Provide typed circuit directory showing revised circuiting arrangement. Label all unused
openings "Spare" and "Space" accordingly. Provide electronic copy of typewritten directory to
Facilities staff. Do not change directory in handwritten format.

END OF SECTION 26 0505
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SECTION 26 0513
MEDIUM-VOLTAGE CABLES

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Medium voltage cable.
B. Cable accessories.

1.02 REFERENCE STANDARDS

A. NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical
Energy; 2009.

B. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide for cable, terminations, and accessories.

C. Test Reports: Indicate results of cable test in tabular form and in plots of current versus voltage
for incremental voltage steps, and current versus time at 30 second intervals at maximum
voltage.

D. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency specified under Regulatory Requirements. Include instructions for
storage, handling, protection, examination, preparation, and installation of product.

E. Project Record Documents: Record actual sizes and locations of cables.

F. Maintenance Data: Include instructions for testing and cleaning cable and accessories.
1.04 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Products: Listed, classified, and labeled as suitable for the purpose intended.
PART 2 PRODUCTS
2.01 MEDIUM-VOLTAGE CABLE

A. Manufacturers:
1.  General Cable Technologies Corporation: www.generalcable.com.
2. Okonite; Type MV-105: www.okonite.com.
3. Southwire Company: www.southwire.com.
4. Perelli

B. Medium Voltage Cable: NEMA WC 70 rubber insulated cable.
1.  Voltage: 15 kV, grounded.
2. Conductor: Copper, compact round, stranded, with foil conductor shield.
3.  Construction: Single conductor with metal wire insulation shielding.
4. Insulation Jacket: 130% insulation level.

2.02 CABLE ACCESSORIES

A. Manufacturers:
1. 3M: www.3m.com.
2. TE Connectivity; Raychem Products: www.te.com.
3. Thomas & Betts Corporation/Elastimold
4. Substitutions: See Section 01 6000 - Product Requirements.
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PART 3 EXECUTION

3.01 EXAMINATION
A. Verify that conduit, duct, trench, or manholes are ready to receive cable.
B. Verify that field measurements are as indicated.
C. Verify routing and termination locations of cable bank prior to rough-in.

D. Cable routing is shown in approximate locations unless dimensioned. Route as required to
complete wiring system.

3.02 PREPARATION
A. Use swab to clean conduits before pulling cables.
3.03 INSTALLATION
A. Avoid abrasion and other damage to cables during installation.
Use suitable lubricants and pulling equipment.
Sustain cable pulling tensions and bending radii below recommended limits.
Ground cable shield at each termination and splice.
Install cables in manholes along wall providing longest route.
Arrange cable in manholes to avoid interference with duct entrances.

MV Cable to be installed in Rigid metal conduit (RMC), Intermediate metal conduit (IMC) or
enclosed in a concrete duct bank using schedule 80 PVC conduit underground.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

@ Mmoo

Inspect exposed cable sections for physical damage.

Inspect cable for proper connections as indicated.

Inspect shield grounding, cable supports, and terminations for proper installation.
Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.3. The cable time domain
reflectometer (TDR) measurements on each conductor listed as optional are not required.

3.05 PROTECTION
A. Protect installed cables from entrance of moisture.
END OF SECTION 26 0513

nmmo o w
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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

rFrx=s"IT6mmD0Oow

Single conductor building wire.
Underground feeder and branch-circuit cable.
Service entrance cable.
Armored cable.

Metal-clad cable.

Power and control tray cable.
Wiring connectors.

Electrical tape.

Heat shrink tubing.

Oxide inhibiting compound.
Wire pulling lubricant.

Cable ties.

1.02 RELATED REQUIREMENTS

A.
B.
C.

D.

Section 07 8400 - Firestopping.
UL 2196 (2) hour rated cabling

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

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

1.03 REFERENCE STANDARDS

1.04

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013.

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011.

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010 (Reapproved 2014).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2014).

E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2011).

F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series
Aluminum Alloy Wire for Subsequent Covering of Insulation; 2007 (Reapproved 2012).

G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2010.

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

I.  NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

J.  NECA 104 - Recommended Practice for Installing Aluminum Building Wire and Cable; 2012.

K. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012.
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u.

NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical
Energy; 2009.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

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

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

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

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

1.05 ADMINISTRATIVE REQUIREMENTS

1.06

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.

1.07 SUBMITTALS

A
B.

H.

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

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

Manufactured Wiring System Shop Drawings: Provide plan views indicating proposed system
layout with components identified; indicate branch circuit connections.

Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors
substituted for copper conductors. Include proposed modifications to raceways, boxes, wiring
gutters, enclosures, etc. to accommodate substituted conductors.

Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

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

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

1.08 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.
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C.

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

1.09 DELIVERY, STORAGE, AND HANDLING

A.

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

1.10 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 permitted only as follows:

1.  Temporary power of construction sites
2. Foruse in wood frame construction buildings, where permitted by Corewell Facilities
Engineering.

D. Metal-clad cable (Armorlite type only with Green Insulated Ground) is permitted in non-patient
care areas in medical office buildings. Any patient care areas shall use HFC MC installed in
accordadance to 1.b below
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 or minimum vertical distance from box above ceiling
directly down to first device.
b. Where concealed in hollow stud walls and under raised floors for normal branch
circuits up to 30 A.
1)  Vertical: (After wall device outlet to accessible ceiling junction box).

(a) Provide branch circuit conductors building wire in EMT raceway for circuit
home run from Junction Box above each room accessible ceiling to
panelboard.

(b) Provide straight vertical runs from ceiling box to first device. Do not install in
L shapes unless prohibited by construction.

2) Horizontal:

(a) Branch circuits from device outlet to device outlet on the same wall but not
around corners. Exception: Device outlet in exterior wall with windows (wall
to wall) may be fed by horizontal MC cableruns.

(b) Do not feed circuits horizontally between adjacent rooms

3) The junction box above the the individuals space must not be farther than 24"
from the point where the cable exits the wall.
4) Cables must be installed in straight horizontal and vertical runs at right angles to
walls, ceilings and floors. No diagonal runs.
5) No excess cable shall be coiled up in walls or above ceilings.
c. HFC MC may be used in hospital buildings with permission only and can only be
used to fish down in existing walls only for normal power only.
d. May be used (normal & essential power) in listed prefabricated medical headwalls
and equipment where necessary for flexible connection.
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2. In addition to other applicable restrictions, may not be used:

Unless approved by Owner.

Where not approved for use by the authority having jurisdiction.

Where exposed to view.

Where exposed to damage.

For damp, wet, or corrosive locations.

For isolated ground circuits.

For patient care areas of health care facilities requiring redundant grounding with
essential generator circuits.

@ *0 a0 T

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

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

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

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

D. Comply with NEMA WC 70.

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

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

G. Conductors for Grounding and Bonding: Also comply with Section 26 0526.

H. Conductor Material:

1. Provide (E.C. to bid copper only) copper conductors except where aluminum conductors
are specifically indicated or permitted for substitution. Conductor sizes indicated are
based on copper unless specifically indicated as aluminum. Conductors designated with
the abbreviation "AL" indicate aluminum.

a. Substitution of aluminum conductors for copper is permitted, when approved by

Owner and authority having jurisdiction, only for the following:

1) Services: Copper conductors size 1/0 AWG and larger.

2) Feeders: Copper conductors size 3 AWG and larger.

3) Aluminum feeder conductors may be proposed as a value engineering option
only.

b. Where aluminum conductors are substituted for copper, comply with the following:

1)  Size aluminum conductors to provide, when compared to copper sizes indicated,
equivalent or greater ampacity and equivalent or less voltage drop.

2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to
accommodate aluminum conductors.

3) Provide aluminum equipment grounding conductor sized according to NFPA 70.

4) Equip electrical distribution equipment with crimped compression terminals for
terminating aluminum conductors.

5) Use Belleville washers when connecting to copper bus bars or studs.

6) All aluminum conductors shall have compression termination (long barrel stud or
long barrel two hole lug) with approved ant-oxidant. Do not use mechanical
terminations for AL conductors.

7) Always use wiring methods per the manufactures recommendations.

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.

4.  Aluminum Conductors (only where specifically indicated or permitted for substitution): AA-
8000 series aluminum alloy conductors recognized by ASTM B800 and compact stranded
in accordance with ASTM B801 unless otherwise indicated.

I.  Minimum Conductor Size:

1. Branch Circuits: 12 AWG.
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Exceptions:

1) 20 A, 208Y120 V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20A 208Y/120 circuits longer than 150 feet: 8 AWG, for voltage drop.

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

2. Control Circuits: 14 AWG.

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

K. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2.  Color Coding Method: Integrally colored insulation.
3. Color Code:

a.

g.

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

1) Phase A: Brown.

2) Phase B: Orange.

3) Phase C: Yellow.

4) Neutral/Grounded: Gray.

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

1) Phase A: Black.

2) Phase B: Red.

3) Phase C: Blue.

4) Neutral/Grounded: White.

240/120 V, 1 Phase, 3 Wire System:

1) Phase A: Black.

2) Phase B: Red.

3) Neutral/Grounded: White.

Equipment Ground, All Systems: Green.

Isolated Power,

1) Phase A: Orange

2) Phase B: Brown

3) Phase C: Yellow

4) Ground: Green

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.

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

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1.  Copper Building Wire:

a.
b.
c.

Cerro Wire LLC: www.cerrowire.com/#sle.
Encore Wire Corporation: www.encorewire.com/#sle.
Southwire Company: www.southwire.com/#sle.

2. Aluminum Building Wire (only where specifically indicated or permitted for substitution):

a.
b.

Southwire Company: www.southwire.com/#sle.
Stabiloy, a brand of General Cable Technologies Corporation;
www.stabiloy.com/#sle.

B. Description: Single conductor insulated wire.

C. Conductor Stranding:
1. Feeders and Branch Circuits:

a.
b.

11-19-2025
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D.
E.

2. Control Circuits: Stranded.

Insulation Voltage Rating: 600 V.

Insulation:

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

2. Aluminum Building Wire (only where specifically indicated or permitted for substitution):
Type XHHW-2.

2.04 METAL-CLAD CABLE
2.05 SEE SECTION 2.01 D WHERE USE OF ANY MC IS PERMITTED AND INSTALL DETAILS.

A.

Iemmo
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Manufacturers:
1. Encore Wire Corporation: www.encorewire.com/#sle.
2. Southwire Company: www.southwire.com/#sle.

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

Conductor Stranding: All conductors shall be:
1. Size 12 AWG and Larger: Stranded.

Insulation Voltage Rating: 600 V.

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

Provide oversized neutral conductors where indicated or required.

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

Grounding: Full-size integral equipment grounding conductor for each circuit.
1. Provide additional isolated/insulated grounding conductor where indicated or required.

Armor: Aluminum, interlocked tape.

Branch Circuits: HCF Type MC Cable for use as normal power branch circuits. (Permitted to be
fished down existing walls only in hospital buildings). Verify usage for off-site medical buildings
with Spectrum Health Engineering dept.

General Applications: HCF Type MC Cable may be used in the following general applications
based on the National Electrical Code (NEC):

1. For normal power branch circuits for general purpose, non-essential electrical systems in
patient care areas of hospitals, medical and other types of health care facilities

2. For applications requiring redundant grounding paths
6. In dry locations and embedded in plaster or against other masonry
1.2 SUBMITTALS

A. Product Data: Submit manufacturer’s product data that materials comply with specified
requirements and are suitable for intended application.

B. Installation Instructions: Manufacturer’s installation instructions shall be included in submittal.
Industry guides may supplement the manufacturer’s instructions.

C. Manufacturer: MC Cables and wire shall be supplied from a single manufacturer.
1.3 REQUIRMENTS

A. MC Cable: HCF Type MC Cable shall meet the following:

1. UL 1569 Standard for Metal-Clad Cables including the provisions of Section 6.1.5A.

2. UL Standard 83 for Thermoplastic-Insulated Wires and Cables or UL Standard 44 for
Thermoset-Insulated Wires and Cables

3. UL Standard 1479 Standard for Fire Tests of Through-Penetration Firestops.
4. UL Classified 1, 2, and 3 Hour Through-Penetration Firestop Systems.

Low-Voltage Electrical Power
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J.  Provide PVC jacket applied over cable armor where indicated or required for environment of
installed location.

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. Wiring Connectors for Splices and Taps:

1.
2.

3.

Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.
Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression
connectors. Splices and taps are not permitted for 6AWG and larger conductors unless
approved by Facilities. Where approved, use only compression crimps with heat shrink
Connectors for Aluminum Conductors: Use compression connectors.

C. Wiring Connectors for Terminations:

1.

8.

9.

Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs. Use Belleville washers when connecting to copper bus bar or
studs.

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

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.

Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required. Use Belleville washers when connecting to
copper bus bar or studs

Aluminum Conductors: Use compression connectors for all connections. All aluminum
conductors shall have a compression termination (Long Barrel Stud or Long Barrel two
hole lug) with approved anti-oxidant. Provide Burndy Type AYPO or equal termination
connectors on cabling sizes # 6 AWG or larger on panelboard circuit breakers.

Extending feeder conductors of the same size, use the proper size long barrel crimp
connectors with either a cold or hot shrink for insulation. Extension of feeders is prohibited
unless approved by Facilities.

Feeders with different size taps, preferred method to use the proper size two-bolt
connector equal to a (T&B type 2B or 2BX) and cover with the proper amount of
insulation.

All motor connections to be either lug & bolt, split bolt connection, or polaris lugs (No wire
nuts). Wrap all connections in rubber tape and 600V rated electrical tape.

Conductors for Control Circuits: Use crimped terminals where connectors are required.

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

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

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

1.

Manufacturers:

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

b. Ideal Industries, Inc: www.idealindustries.com/#sle.
c. NSl Industries LLC: www.nsiindustries.com/#sle.

G. Mechanical Connectors (Copper wire only): Provide bolted type or set-screw type.

1.
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Manufacturers:
a. Burndy LLC; : www.burndy.com/#sle.

Low-Voltage Electrical Power

26 0519 -7 Conductors and Cables



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

H. Compression Connectors: Provide circumferential type or hex type crimp configuration.
1. Manufacturers:
a. Burndy LLC; : www.burndy.com/#sle.
b. llsco: www.ilsco.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.

2.07 ACCESSORIES

A. Electrical Tape:
1. Manufacturers:
a. 3M: www.3m.com/#sle.
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. Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.

7. 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.
1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Burndy LLC: www.burndy.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.

C. Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:
a. Burndy LLC: www.burndy.com.
b. Ideal Industries, Inc: www.idealindustries.com/#sle.
c. llsco: www.ilsco.com/#sle.

D. Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.
1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. American Polywater Corporation: www.polywater.com/#sle.
c. Ideal Industries, Inc: www.idealindustries.com/#sle.

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

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

Low-Voltage Electrical Power
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

D.
E.

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

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

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

3.02 PREPARATION

A.

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

3.03 INSTALLATION

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

8. 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.

a. All branch circuits including dimming control circuits.

9. 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.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install aluminum conductors (when approved by owner/engineer) in accordance with NECA

104.

E. Install metal-clad cable (Type HCF MC & MC with Equip. Green ground) in accordance with

NECA 120. Only where permitted contact engineer.

F. 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.

G. Exposed Cable Installation (only where specifically permitted):
1. Route cables parallel or perpendicular to building structural members and surfaces.
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2. Protect cables from physical damage.

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

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

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

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

J.  Terminate cables using suitable fittings.
1. Metal-Clad Cable : Where permitted, contact engineer. See section 2.01 D for where
permitted and install details.
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.

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

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

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

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

0. 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.  Connections for Aluminum Conductors: Fill connectors with oxide inhibiting compound
where not pre-filled by manufacturer.

6. Mechanical Connectors (copper wire only): Secure connections according to
manufacturer's recommended torque settings.

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

P. 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.
b. For taped connections likely to require re-entering, including motor leads, first apply
varnished cambric electrical tape, followed by adequate amount of rubber splicing
electrical tape, followed by outer covering of vinyl insulating electrical tape.

Low-Voltage Electrical Power
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o

T.

u.

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.

Insulate ends of spare conductors using vinyl insulating electrical tape.

Field-Applied Color Coding: Provide only Integrally colored insulation provided by wire
manufacturer unless approved by Facilities. 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 along a minimum of 6" at each termination and at each location
conductors are accessible.

Identify conductors and cables in accordance with Section 26 0553.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

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

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - 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 7.3.2. 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 26 0519
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

I OGmMmMmODOW

1.02 RE
A.
B.

C.

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.

Ground rod electrodes.
Chemically-enhanced ground electrodes.
Ground enhancement material.

Ground access wells.

Pre-fabricated signal reference grids.

LATED REQUIREMENTS

Section 09 6900 - Access Flooring.

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

Section 26 0536 - Cable Trays for Electrical Systems: Additional grounding and bonding
requirements for cable tray systems.

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

Section 26 4113 - Lightning Protection for Structures.

Section 26 5600 - Exterior Lighting: Additional grounding and bonding requirements for pole-
mounted luminaires.

1.03 REFERENCE STANDARDS

A.

B.
C.
D.

E.
F.
G.

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

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.

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

NFPA 99 - Health Care Facilities Code; 2015.
NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2014.
UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

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. For signal reference grids, coordinate the work with access flooring furnished in
accordance with Section 09 6900.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
B. Sequencing:
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1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.05 SUBMITTALS

A
B.

C.

E.
F.

See Section 01 3000 - Administrative Requirements for submittals procedures.

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

Shop Drawings:
1. Indicate proposed arrangement for signal reference grids. Include locations of items to be
bonded and methods of connection.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Field quality control test reports.

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

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

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

D. Grounding System Resistance:

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

E. Grounding Electrode System:

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

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

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

2.  Metal Underground Water Pipe(s):

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.
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b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

Metal In-Ground Support Structure:

a. Provide connection to metal in-ground support structure that is in direct contact with
earth in accordance with NFPA 70.

Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

Ground Ring:

a. Provide a ground ring encircling the building or structure consisting of bare copper
conductor not less than 2 AWG in direct contact with earth, installed at a depth of not
less than 30 inches.

b. Where location is not indicated, locate ground ring conductor at least 24 inches
outside building perimeter foundation.

c. Provide ground enhancement material around conductor where indicated.

d. Provide connection from ground ring conductor to:

1)  Perimeter columns of metal building frame.
2) Ground rod electrodes located as indicated.

Ground Rod Electrode(s):

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

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

c.  Where location is not indicated, locate electrode(s) at least 5 feet outside building
perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

d. Provide ground enhancement material around electrode where indicated.

e. Provide ground access well for each electrode.

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

electrode system resistance.

Ground Bar: Provide ground bar, separate from service equipment enclosure, for

common connection point of grounding electrode system bonding jumpers as permitted in

NFPA 70. Connect grounding electrode conductor provided for service-supplied system

grounding to this ground bar.

a. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.

b. Where ground bar location is not indicated, locate in accessible location as near as
possible to service disconnect enclosure.

c. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.

Ground Riser: Provide common grounding electrode conductor not less than 3/0 AWG for

tap connections to multiple separately derived systems as permitted in NFPA 70.

F. Service-Supplied System Grounding:

1.

11-19-2025

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

For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.
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G. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:

1.
2.
3.

4.

Provide grounding electrode system for each separate building or structure.

Provide equipment grounding conductor routed with supply conductors.

For each disconnecting means, provide grounding electrode conductor to connect
equipment ground bus to grounding electrode system.

Do not make any connections and remove any factory-installed jumpers between neutral
(grounded) conductors and ground.

H. Separately Derived System Grounding:

1.

Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).

b. Uninterruptible power supplies (UPS), when configured as separately derived
systems.

c. Generators, when neutral is switched in the transfer switch.

Provide grounding electrode conductor to connect derived system grounded conductor to

nearest effectively grounded metal building frame. Unless otherwise indicated, make

connection at neutral (grounded) bus in source enclosure.

Provide bonding jumper to connect derived system grounded conductor to nearest metal

building frame and nearest metal water piping in the area served by the derived system,

where not already used as a grounding electrode for the derived system. Make connection

at same location as grounding electrode conductor connection.

Where common grounding electrode conductor ground riser is used for tap connections to

multiple separately derived systems, provide bonding jumper to connect the metal building

frame and metal water piping in the area served by the derived system to the common

grounding electrode conductor.

Outdoor Source: Where the source of the separately derived system is located outside

the building or structure supplied, provide connection to grounding electrode at source in

accordance with NFPA 70.

Provide system bonding jumper to connect system grounded conductor to equipment

ground bus. Make connection at same location as grounding electrode conductor

connection. Do not make any other connections between neutral (grounded) conductors

and ground on load side of separately derived system disconnect.

Where the source and first disconnecting means are in separate enclosures, provide

supply-side bonding jumper between source and first disconnecting means.

I.  Bonding and Equipment Grounding:

1.
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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.

Provide insulated equipment grounding conductor in each feeder and branch circuit

raceway. Do not use raceways as sole equipment grounding conductor.

Where circuit conductor sizes are increased for voltage drop, increase size of equipment

grounding conductor proportionally in accordance with NFPA 70.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit

equipment grounding conductor and to outlet box with bonding jumper.

Terminate branch circuit equipment grounding conductors on solidly bonded equipment

ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

Provide bonding jumper across expansion or expansion/deflection fittings provided to

accommodate conduit movement.

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.

Grounding and Bonding for
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10.

Provide bonding for metal building frame.

Provide bonding and equipment grounding for pools and fountains and associated
equipment in accordance with NFPA 70.

Provide redundant grounding and bonding for patient care areas of health care facilities in
accordance with NFPA 70 and NFPA 99.

J. Isolated Ground System:

1.

2.

3.

Where isolated ground receptacles or other isolated ground connections are indicated,
provide separate isolated/insulated equipment grounding conductors.

Connect isolated/insulated equipment grounding conductors only to separate
isolated/insulated equipment ground busses.

Connect the isolated/insulated equipment grounding conductors to the solidly bonded
equipment ground bus only at the service disconnect or separately derived system
disconnect. Do not make any other connections between isolated ground system and
normal equipment ground system on the load side of this connection.

K. Communications Systems Grounding and Bonding:

1.

Provide intersystem bonding termination at service equipment or metering equipment

enclosure and at disconnecting means for any additional buildings or structures in

accordance with NFPA 70.

Provide bonding jumper in raceway from intersystem bonding termination to each

communications room or backboard and provide ground bar for termination.

a. Bonding Jumper Size: 6 AWG, unless otherwise indicated or required.

b. Raceway Size: 3/4 inch trade size unless otherwise indicated or required.

c. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.

d. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.

L. Signal Reference Grids:

1.
2.
3.

4.
5

10.

Provide signal reference grid on subfloor under access floors where indicated.

Construct grid using field-welded sections of pre-fabricated signal reference grids.
Unless otherwise indicated, make bonding connections to signal reference grid using
exothermic welded connections.

Make bonding connections as short as possible, with no sharp folds or bends.

Unless otherwise indicated, provide separate bonding connections from signal reference
grid to each item to be bonded. Do not daisy chain items together to facilitate single point
connection to signal reference grid.

Provide 6 AWG bonding jumper to connect every sixth access floor pedestal in each
direction to signal reference grid. Make connections to floor pedestals using exothermic
welded connections.

Provide 6 AWG bonding jumper to connect each steel column within and at the perimeter
of room to signal reference grid. Make connections to steel columns using exothermic
welded connections.

Provide 6 AWG bonding jumper to connect each metal item such as conduits, pipes,
ducts, etc. crossing the plane of, or within 6 feet (1.8 m) of, the signal reference grid. Make
connections to conduits and pipes using listed ground clamps.

Provide 6 AWG bonding jumper to connect signal reference grid to grounding point of
separately derived systems serving equipment located on the signal reference grid.
Provide low impedance risers to connect each equipment enclosure to signal reference
grid. For each piece of equipment, provide two separate connections of different lengths
connected to opposite sides of equipment and to different points on the signal reference
grid. Make connections to equipment enclosures using mechanical connectors. Do not
make connection to signal reference grid on the outermost grid conductor.

M. Lightning Protection Systems, in Addition to Requirements of Section 26 4113:

1.
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Do not use grounding electrode dedicated for lightning protection system for component of
building grounding electrode system provided under this section.
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N.

2. Provide bonding of building grounding electrode system provided under this section and
lightning protection grounding electrode system in accordance with NFPA 70 and NFPA
780.

Cable Tray Systems: Also comply with Section 26 0536.
1. For hospital locations, pipe all raceways to cable tray and connect raceway to cable tray
with bonding jumper. Offsite locations permitted to be stubbed to tray or j-hooks only.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.
B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526:
1. Use insulated copper conductors unless otherwise indicated.
a. [Exceptions:
1)  Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).
C. Connectors for Grounding and Bonding:
1. Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
a. Exceptions:
1)  Use mechanical connectors for connections to electrodes at ground access
wells.
3. Unless otherwise indicated, use compression connectors or exothermic welded
connections for accessible connections.
a. Exceptions:
1)  Use exothermic welded connections for connections to metal building frame.
4. Manufacturers - Mechanical and Compression Connectors:
a. Advanced Lightning Technology (ALT): www.altfab.com.
b. Burndy LLC: www.burndy.com.
c. Harger Lightning & Grounding: www.harger.com.
d. Thomas & Betts Corporation: www.tnb.com.
5. Manufacturers - Exothermic Welded Connections:
a. Burndy LLC: www.burndy.com.
b. Cadweld, a brand of Erico International Corporation: www.erico.com.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
D. Ground Bars:
1.  Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Size: As indicated.
3.  Holes for Connections: As indicated or as required for connections to be made.
4. Manufacturers:
a. Advanced Lightning Technology (ALT): www.altfab.com.
b. Erico International Corporation: www.erico.com.
c. Harger Lightning & Grounding: www.harger.com.
d. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material: Copper-bonded (copper-clad) steel.
3. Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.
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4.  Where rod lengths of greater than 10 feet are indicated or otherwise required,
sectionalized ground rods may be used.
5. Manufacturers:
a. Advanced Lightning Technology (ALT): www.altfab.com.
b. Erico International Corporation: www.erico.com.
c. Galvan Industries, Inc: www.galvanelectrical.com.
d. Harger Lightning & Grounding: www.harger.com.

Ground Enhancement Material:

1. Description: Factory-mixed conductive material designed for permanent and
maintenance-free improvement of grounding effectiveness by lowering resistivity.

2. Resistivity: Not more than 20 ohm-cm in final installed form.

Ground Access Wells:

1.  Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.

2. Size: As required to provide adequate access for testing and inspection, but not less than
minimum size requirements specified.

3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than
10 inches.

4. Cover: Factory-identified by permanent means with word "GROUND".

Pre-Fabricated Signal Reference Grids:

1. Description: Factory pre-fabricated grid manufactured from 2 inch wide, 26 gage, flat
copper strips spaced on 24 inch centers, factory-welded at each crossover.

2. Low Impedance Risers: Factory fabricated 2 inch wide, 26 gage, flat copper strips
designed for connecting equipment enclosures to pre-fabricated signal reference grid.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.
C.

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

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

3.02 INSTALLATION

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

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

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

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

2. Indoor Installations: Unless otherwise indicated, install with 4 inches of top of rod
exposed.

D. Make grounding and bonding connections using specified connectors.

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

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

3. Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.
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4. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

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

E. Identify grounding and bonding system components in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - 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.
END OF SECTION 26 0526
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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

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

1.02 RELATED REQUIREMENTS

A.
B.

C.

D.

E.

F.

Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.

Section 26 0533.13 - CONDUIT: Additional support and attachment requirements for
conduits.

Section 26 0536 - Cable Trays for Electrical Systems: Additional support and attachment
requirements for cable tray.

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

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

Section 26 5600 - Exterior Lighting: Additional support and attachment requirements for
exterior luminaires.

1.03 REFERENCE STANDARDS

A.

B.

m

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

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2013.

MFMA-4 - Metal Framing Standards Publication; 2004.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

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

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

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

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

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

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

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

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

1.05 SUBMITTALS

A.
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C.

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

Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1.06 QUALITY ASSURANCE

A.
B.

Comply with NFPA 70.
Comply with applicable building code.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

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

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

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

3. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.

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

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

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

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

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

2. Conduit Clamps: Bolted type unless otherwise indicated.

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

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

1.  Comply with MFMA-4.

2. Channel Material:

a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.
3. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation;
www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation; : www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc; : www.unistrut.com/#sle.

4. Install matching finishes for all surrounding strut systems.
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E. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
Equipment Supports: 1/2 inch diameter.
Busway Supports: 1/2 inch diameter.
Single Conduit up to 1 inch (27 mm) trade size: 1/4 inch diameter.
Single Conduit larger than 1 inch (27 mm) trade size: 3/8 inch diameter.
Trapeze Support for Multiple Conduits: 3/8 inch diameter.
Outlet Boxes: 1/4 inch diameter.
g. Luminaires: 1/4 inch diameter.

~0ao0oTp

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.
Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
Hollow Masonry: Use toggle bolts or anchors rated and approved for hollow walls.
Hollow Stud Walls: Use toggle bolts.
Steel: Use beam clamps, machine bolts, or welded threaded studs.
Plastic and lead anchors are permitted only as follows:
a. Inwalls where temperatures do not exceed manufactor limitations. Do not use in
ceilings
b. Where manufacturer specifications are met.
8. Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material: Use galvanized steel.
c. Manufacturer: Same as manufacturer of metal channel (strut) framing system.
9. 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.

NookowdN

B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).

C. 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. 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.

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

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

Conduit Support and Attachment: Also comply with Section 26 0533.13.

Cable Tray Support and Attachment: Also comply with Section 26 0536.

Box Support and Attachment: Also comply with Section 26 0533.16.

Interior Luminaire Support and Attachment: Also comply with Section 26 5100.
Exterior Luminaire Support and Attachment: Also comply with Section 26 5600.

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

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

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - 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.
D. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION 26 0529
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SECTION 26 0533.13
CONDUIT

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

AT IEMMOUOW

Galvanized steel rigid metal conduit (RMC).
Aluminum rigid metal conduit (RMC).
Intermediate metal conduit (IMC).

Flexible metal conduit (FMC).

Liquidtight flexible metal conduit (LFMC).
Electrical metallic tubing (EMT).

Rigid polyvinyl chloride (PVC) conduit.
Electrical nonmetallic tubing (ENT).
Liquidtight flexible nonmetallic conduit (LFNC).
Conduit fittings.

Accessories.

1.02 RELATED REQUIREMENTS
A.
B.

l.
J.

Section 07 8400 - Firestopping.

Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Metal clad cable
(Type MC), armored cable (Type AC), and manufactured wiring systems, including uses
permitted.

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

Section 26 0529 - Hangers and Supports for Electrical Systems.

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

Section 26 2100 - Low-Voltage Electrical Service Entrance: Additional requirements for
electrical service conduits.

Section 26-5100- Interior Lighting (conduit whip installation).

Section 27 1000 - Structured Cabling: Additional requirements for communications systems
conduits.

Section 31 2316 - Excavation.
Section 31 2323 - Fill: Bedding and backfilling.

1.03 REFERENCE STANDARDS
A.

oW

I o mm

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
ANSI C80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC); 2005.

ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC);
2005.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

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

NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit; 2004.

NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2003.
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V.

W.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2012.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2015.

NEMA BI 50058 - Electrical Nonmetallic Tubing (ENT); 2014 (Reaffirmed 2019).

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

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current
Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

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

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
UL 1653 - Electrical Nonmetallic Tubing; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

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

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

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

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

5. Notify Engineer or Corewell Facilities personnel of any conflicts with or deviations from
Contract Documents. Obtain direction before proceeding with work.

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

1.05 SUBMITTALS

A
B.

C.

See Section 01 3000 - Administrative Requirements for submittals procedures.

Shop Drawings:

1. Indicate proposed arrangement for conduits to be installed within structural concrete
slabs, where permitted.

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

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

1.06 QUALITY ASSURANCE

A.

Comply with requirements of NFPA 70.
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1.07 DELIVERY, STORAGE, AND HANDLING

A.

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

PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A

B.

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

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

Underground:

1. Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or rigid PVC conduit.

2. Exterior, Direct-Buried: Use galvanized steel rigid metal conduit, intermediate metallic
conduit (IMC), or rigid PVC conduit.

3.  Exterior, Embedded Within Concrete: Use galvanized steel rigid metal conduit,
intermediate metallic conduit (IMC), or rigid PVC conduit.

4.  Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from underground.

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

Embedded Within Concrete:

1. Within Slab on Grade (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or
rigid PVC conduit.

2. Within Slab Above Ground (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or
rigid PVC conduit.

3. Within Concrete Walls Above Ground: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or rigid PVC conduit.

4.  Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit or intermediate metal conduit (IMC) where emerging from concrete.

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or aluminum rigid metal conduit.

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or
intermediate metal conduit (IMC).
1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.
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Q.

Exposed, Exterior: Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
or aluminum rigid metal conduit. Rigid PVC conduit is permitted in areas such as parking ramps
only if approved by Facilities.

Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized
steel rigid metal conduit or intermediate metal conduit (IMC).

Corrosive Locations Above Ground: Use PVC-coated galvanized steel rigid metal conduit,
aluminum rigid metal conduit, or reinforced thermosetting resin conduit (RTRC).
1. Corrosive locations include, but are not limited to:

Hazardous (Classified) Locations: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), aluminum rigid metal conduit, or PVC-coated galvanized steel rigid metal
conduit.

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

Connections to Vibrating Equipment:

Dry Locations: Use flexible metal conduit.

Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
Maximum Length: 6 feet unless otherwise indicated.

Vibrating equipment includes, but is not limited to:

a. Transformers.

b. Motors.

Fished in Existing Walls, Where Necessary: Use flexible metal conduit or HCF
MC.
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2.02 CONDUIT REQUIREMENTS

A.

@M Moo

H.

Existing Work: Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling a mandrel through them.

Electrical Service Conduits: Also comply with Section 26 2100.

Communications Systems Conduits: Also comply with Section 27 1000.

Fittings for Grounding and Bonding: Also comply with Section 26 0526.

Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
Provide products listed, classified, and labeled as suitable for the purpose intended.

Minimum Conduit Size, Unless Otherwise Indicated:

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

Branch Circuit Homeruns: 1 inch (27 mm) trade size.

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

Flexible Connections to Luminaires: 1/2 inch (16 mm) trade size.
Underground, Interior: 3/4 inch (21 mm) trade size.
Underground, Exterior: 1 inch (27 mm) trade size.

Low Voltage Data Raceways: 1 1/4 inch (35 mm)

Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
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2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

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.

Fittings:

1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com/#sle.
b. Thomas & Betts Corporation: www.tnb.com/#sle.
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2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.

4. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

5. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 ALUMINUM RIGID METAL CONDUIT (RMC)

A. Description: NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5
and listed and labeled as complying with UL 6A.
B. Fittings:
1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.
2. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.
3. Material: Use aluminum.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.05 INTERMEDIATE METAL CONDUIT (IMC)

A. Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.
B. Fittings:
1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.
2. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.
3. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.06 FLEXIBLE METAL CONDUIT (FMC)

A. Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

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

2. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

2.07 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

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

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

2. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
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2.08 ELECTRICAL METALLIC TUBING (EMT)

A. Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

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

2. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
3. Connectors and Couplings: Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.
4. Damp or Wet Locations (where permitted): Use fittings listed for use in wet locations.

2.09 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

B. Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.
2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.10 ELECTRICAL NONMETALLIC TUBING (ENT)

A. Description: NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA Bl 50058
and listed and labeled as complying with UL 1653.

B. Fittings:
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.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

A. Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).
Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.
Install intermediate metal conduit (IMC) in accordance with NECA 101.
Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.

IO@MMOOW®

Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

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

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

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

b. Mechanical equipment rooms.

c. Within joists in areas with no ceiling.

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

b.

C.

5.
Across floors.
Across roofs.
Across top of parapet walls.
d. Across building exterior surfaces.

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

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

8. Arrange conduit to provide no more than the 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 12 inches between conduits and hot surfaces. This
includes, but is not limited to:

a. Heaters.
b. Hot water piping.
c. Flues.
13. Group parallel conduits in the same area together on a common rack.
I.  Conduit Support:

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

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

3. 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.

4. 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.

5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

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

7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with
accessory conduit clamps to support multiple parallel suspended conduits.

8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only
where approved).

9.  Use of spring steel conduit clips for support of conduits is not permitted.

10. Use of wire for support of conduits is not permitted.

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

with the most stringent requirements.

J. Connections and Terminations:

1.

2.

3.

11-19-2025

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

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

Use suitable adapters where required to transition from one type of conduit to another.
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Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid
into connectors.

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

Where spare conduits stub up through concrete floors and are not terminated in a box or
enclosure, provide threaded couplings equipped with threaded plugs set flush with
finished floor.

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

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

K. Penetrations:

1.

2.
3.

ok

o

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

Make penetrations perpendicular to surfaces unless otherwise indicated.

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

Conceal bends for conduit risers emerging above ground.

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

Provide suitable modular seal where conduits penetrate exterior wall below grade.

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

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

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

L. Underground Installation:

1.

2.

Provide trenching and backfilling in accordance with Section 31 2316 and Section 31
2323.

Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior: 24 inches.

b. Under Slab on Grade: 12 inches to bottom of slab.

Provide underground warning tape in accordance with Section 26 0553 along entire
conduit length for service entrance where not concrete-encased.

M. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):

1.

Secure conduits to prevent floating or movement during pouring of concrete.

N. 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.
2.

3.

Where conduits cross structural joints intended for expansion, contraction, or deflection.
Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.

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

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

to:
1.
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Where conduits pass from outdoors into conditioned interior spaces.
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2.  Where conduits pass from unconditioned interior spaces into conditioned interior spaces.
3. Where conduits penetrate coolers or freezers.

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

Q. Provide grounding and bonding in accordance with Section 26 0526.
R. Identify conduits in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

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

C. Correct deficiencies and replace damaged or defective conduits.
3.04 CLEANING

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

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

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

PART 1 GENERAL
1.01 SECTION INCLUDES

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

Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
Boxes for hazardous (classified) locations.
Floor boxes.

moow

. Underground boxes/enclosures.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete.
B. Section 07 8400 - Firestopping.

C. Section 08 3100 - Access Doors and Panels: Panels for maintaining access to concealed
boxes.

D. Section 26 0526 - Grounding and Bonding for Electrical Systems.

m

Section 26 0529 - Hangers and Supports for Electrical Systems.

F. Section 26 0533.13 - CONDUIT:
1. Conduit bodies and other fittings.

G. Section 26 2726 - Wiring Devices:
1.  Wall plates.
2.  Poke-through assemblies.
3. Access floor boxes.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2012.

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

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

m

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

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

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

A. Coordination:

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

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

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

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

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

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

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

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

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for cabinets
and enclosures, boxes for hazardous (classified) locations, floor boxes, and underground
boxes/enclosures.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
PART 2 PRODUCTS
2.01 BOXES

A. General Requirements:

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

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

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

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

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

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 suitable concrete type boxes where flush-mounted in concrete.

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

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

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

Do not use "through-wall" boxes designed for access from both sides of wall.

8. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

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

10. Luminaire box and MC cable-Light Fixture "Whips" Use maximum of 72"of flexible conduit
for recessed and semi-recessed light fixtures.Whips shall be only from junction box
serving the light fixture to the light fixture connection. Daisy chaining from fixture to fixture
is not allowed.

N
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11. 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.

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

13. Wall Plates: Comply with Section 26 2726.

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:

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

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

3.02 INSTALLATION

A.
B.

m

Install products in accordance with manufacturer's instructions.

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

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

Provide separate boxes for emergency power and normal power systems.

1. Do not combine different emergency systems within the same box

2. In situations where different systems enter a shared box, provide dividers and paint/label
each section accordingly.

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

Box Locations:
1. Locate boxes to be accessible. Provide access panels in accordance with Section 08
3100 as required where approved by the Architect.
Unless dimensioned, box locations indicated are approximate.
Locate boxes so that wall plates do not span different building finishes.
Locate boxes so that wall plates do not cross masonry joints.
Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches horizontal separation unless otherwise indicated.
Acoustic-Rated Walls: Do not install flush-mounted boxes on opposite sides of walls
back-to-back; provide minimum 24 inches horizontal separation.
7. 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.

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

Install boxes plumb and level.

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.

Install boxes as required to preserve insulation integrity.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

Close unused box openings.

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

Provide grounding and bonding in accordance with Section 26 0526.

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 26 0533.16
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SECTION 26 0533.23
SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Surface raceway systems.
Wireways.
Wall duct.

1.02 RELATED REQUIREMENTS

A.

nmmo o w

Section 26 0526 - Grounding and Bonding for Electrical Systems.

Section 26 0529 - Hangers and Supports for Electrical Systems.

Section 26 0533.13 - CONDUIT.

Section 26 0533.16 - Boxes for Electrical Systems.

Section 26 0539 - Underfloor Raceways for Electrical Systems: Trench duct.

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

1.03 REFERENCE STANDARDS

A.
B.

C.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

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

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

1.04 ADMINISTRATIVE REQUIREMENTS

A.

B.

Coordination:

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

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

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

4. Wall Duct: Coordinate the work with other trades to provide walls suitable for installation
of flush-mounted wall duct where indicated.

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

Sequencing:

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

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

1.05 SUBMITTALS

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

B. Product Data: Provide manufacturer's standard catalog pages and data sheets including
dimensions, knockout sizes and locations, materials, fabrication details, finishes, service
condition requirements, and accessories.

C. Shop Drawings:

1. Pre-wired Surface Raceway Systems: Provide plan and elevation views including
dimensioned locations of wiring devices and circuiting arrangements.
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2.  Wireways: Provide dimensioned plan and elevation views including adjacent equipment
with all required clearances indicated.

D. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
PART 2 PRODUCTS
2.01 RACEWAY REQUIREMENTS

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

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

C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.
2.02 WALL DUCT

A. Manufacturers:

1. Hubbell Incorporated; : www.hubbell.com/#sle.
2. Schneider Electric; Square D Products; . www.schneider-electric.us/#sle.
3.  Wiremold, a brand of Legrand North America, Inc; : www.legrand.us/#sle.

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

B. Description: Metal raceways specifically designed for enclosure of wiring to X-ray machines
and similar medical equipment; listed and labeled as complying with UL 870.

C. Material: Steel, unless otherwise indicated.
D. Mounting Provisions: Suitable for surface- or flush-mounting as indicated.
E. Size: As indicated on the drawings.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

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

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

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

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

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

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

E. Close unused raceway openings.
F. Provide grounding and bonding in accordance with Section 26 0526.
G. Identify raceways in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect raceways for damage and defects.

Surface Raceways for Electrical
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C. Correct wiring deficiencies and replace damaged or defective raceways.
3.04 CLEANING

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

3.05 PROTECTION
A. Protect installed raceways from subsequent construction operations.
END OF SECTION 26 0533.23

Surface Raceways for Electrical
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SECTION 26 0536
CABLE TRAYS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Metal cable tray systems:
1.  Metal wire mesh/basket cable tray.

1.02 RELATED REQUIREMENTS

A

B.
C.
D

Section 07 8400 - Firestopping.
Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.

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

1.03 REFERENCE STANDARDS

A.

B.

Iemmo

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

ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings; 2009 (Reapproved 2015).

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2013.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA FG 1 - Fiberglass Cable Tray Systems; 1993 (with Rev 1; 1994).
NEMA BI 50015 - Metal Cable Tray Systems; 2024.

NEMA VE 2 - Cable Tray Installation Guidelines; 2013.

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

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the arrangement of cable tray with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.
Coordinate the work with other trades to avoid installation of obstructions within cable tray
required clearances.

2. Coordinate arrangement of cable tray with the dimensions and clearance requirements of
the actual products to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.

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

5. Coordinate routes and sizing with Corewell Facilities and 1S

Preinstallation Meeting: Convene one week prior to commencing work of this section; require
attendance of all affected installers. Review proposed routing, sequence of installation, and
protection requirements for installed cable tray.

Sequencing:
1. Do not begin installation of cables until installation of associated cable tray run is
complete.

1.05 SUBMITTALS

A.
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D.

Product Data: Provide manufacturer's standard catalog pages and data sheets for cable tray
system components and accessories. Include dimensions, materials, fabrication details,
finishes, and span/load ratings.

Shop Drawings: Include dimensioned plan views and sections indicating proposed cable tray
routing, required clearances, and locations and details of supports, fittings, building element
penetrations, and equipment connections.

Project Record Documents: Record actual routing of cable tray and locations of supports.

1.06 QUALITY ASSURANCE

A.

Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions
and NEMA VE 2, except do not store cable tray outdoors without cover as permitted in NEMA
VE 2.

Handle products carefully to avoid damage to finish.

PART 2 PRODUCTS
2.01 CABLE TRAY SYSTEM - GENERAL REQUIREMENTS

A

B.
C.

Provide new cable tray system consisting of all required components, fittings, supports,
accessories, etc. as necessary for a complete system.

Provide products listed, classified, and labeled as suitable for the purpose intended.
Do not use cable tray for applications other than as permitted by NFPA 70 and product
listing/classification.

Provide cable tray system and associated components suitable for use at indicated span/load
ratings under the service conditions at the installed location.

Unless otherwise indicated, specified span/load ratings are according to NEMA Bl 50015 (metal
cable tray systems) or NEMA FG 1 (fiberglass cable tray systems) with safety factor of 1.5 and
working load only (no additional concentrated static load).

Unless otherwise indicated, specified load/fill depths and inside widths are nominal values
according to NEMA BI 50015 (metal cable tray systems) or NEMA FG 1 (fiberglass cable tray
systems) with applicable allowable tolerances.

2.02 METAL CABLE TRAY SYSTEMS

A. Manufacturers:
1. Metal Cable Tray System:
a. Cabldfil, a brand of Legrand North America, Inc: www.legrand.us/cablofil.
b. Cope, a brand of Atkore International Inc: www.copecabletray.com.
c. Thomas & Betts Corporation: www.tnb.com.
2. Substitutions: See Section 01 6000 - Product Requirements.
B. Comply with NEMA BI 50015.
C. Finishes:
1.  Zinc Electroplated Steel: Comply with ASTM B633.
2. Hot-Dip Galvanized After Fabrication (H.D.G.A.F.) Steel: Comply with ASTM
A123/A123M.
D. Metal Wire Mesh/Basket Cable Tray:
1. Material: Zinc electroplated steel or mill-galvanized before fabrication (pre-galvanized)
steel.
2.  Tray Depth: As indicated on drawings.
3. Span/Load Rating: As indicated on drawings.
4. Mesh Spacing: 2 by 4 inches.
5. Tray Width: As indicated on drawings.
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2.03 SOURCE QUALITY CONTROL

A
B.

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

Metal Cable Tray: Perform factory design tests in accordance with NEMA Bl 50015, including
electrical continuity and load testing.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.

Verify that work likely to damage cable tray system has been completed.
Verify that field measurements are as indicated.

Verify that the dimensions and span/load ratings of cable tray system components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive cable tray and associated supports.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
3.03 INSTALLATION

A.

B.
C.
D

m
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Install products in accordance with manufacturer's instructions.
Install cable tray in accordance with NECA 1 (general workmanship), and NEMA VE 2.
Unless otherwise indicated, arrange cable tray to be parallel or perpendicular to building lines.

Arrange cable tray to provide required clearances and maintain cable access.
1. Minimum Clearance Above and Adjacent to Cable Tray: 12 inches.

Install cable tray plumb and level, with sections aligned and with horizontal runs at the proper
elevation.

Metal Wire Mesh/Basket Cable Tray: Field fabricate fittings in accordance with manufacturer's
instructions, using only manufacturer-approved connectors classified for bonding.
1. Inside Radius of Fittings: 12 inches.

Hot-Dip Galvanized After Fabrication (H.D.G.A.F.) Steel Cable Tray: After cutting, drilling, or
deburring, use approved zinc-rich paint to repair finish in accordance with ASTM A780/A780M.

Cable Tray Movement Provisions:

1. Provide suitable expansion fittings where cable tray is subject to movement, including but
not limited to:
a. Where cable tray crosses structural joints intended for expansion.
b. Long straight cable tray runs in accordance with NEMA VE 2.

2. Use expansion guides in lieu of hold-down clamps where prescribed in NEMA VE 2.

3. Set gaps for expansion fittings in accordance with NEMA VE 2.

Cable Provisions:

1.  Use suitable fixed barrier strips to maintain separation of cables as indicated and as
required by NFPA 70.

2. Use suitable drop-out fittings or bushings where cables exit cable tray as required to
maintain minimum cable bending radius.

3. Use suitable cable support fittings for long vertical cable tray runs with heavy cables.

Provide end closures at unconnected ends of cable tray runs.

Cable Tray Support:

1. Use manufacturer's recommended hangers and supports, located in accordance with
NEMA VE 2 and manufacturer's requirements, but not exceeding specified span unless
otherwise approved by Engineer. Provide required support and attachment in accordance
with Section 26 0529, where not furnished by cable tray manufacturer.

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

Cable Trays for Electrical
Systems



N.

0.
P.

Grounding and Bonding Requirements, in Addition to Requirements of Section 26 0526:

1. Comply with grounding and bonding requirements of NEMA VE 2.

2. Metal Cable Tray Systems: Use suitable bonding jumpers or classified connectors to
provide electrical continuity.

3. Provide suitable equipment #6 grounding conductor in each cable tray, except where
cable tray contains only multiconductor cables with integral equipment grounding
conductors. Do not use metal cable tray system as sole equipment grounding conductor.
a. Minimum Equipment Grounding Conductor Size: 6 AWG copper.

b. Bond equipment grounding conductor to each cable tray section using suitable listed
ground clamps. Separate bonding jumpers are not required where properly bonded
equipment grounding conductor provides equivalent continuity.

Conduit Termination:

1. Use listed cable tray conduit clamps (evaluated for bonding connection) to terminate
conduits at cable tray.

2.  Provide insulating bushing at conduit termination to protect cables.

3.  Provide independent support for conduit.

Penetrations: Install firestopping to preserve fire resistance rating of building elements, using
materials and methods specified in Section 07 8400.

Identification Requirements, in Addition to Those Specified in Section 26 0553.
Install cable tray covers where indicated and as follows:

3.04 FIELD QUALITY CONTROL

A.
B.
C.

D.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect cable tray system for damage and defects.

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

Correct deficiencies and replace damaged or defective cable tray system components.

3.05 ADJUSTING

A.

Adjust tightness of mechanical connections to manufacturer's recommended torque settings.

3.06 CLEANING

A.
B.

Remove dirt and debris from cable tray.

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

3.07 PROTECTION

A. Protect cable tray system from subsequent construction operations.
END OF SECTION 26 0536
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SECTION 26 0539
UNDERFLOOR RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Underfloor duct.
B. Flush infloor duct.
C. Trench duct.
1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 0533.23 - Surface Raceways for Electrical Systems: Wall duct.
C. Section 26 2726 - Wiring Devices.
D. Section 27 1000 - Structured Cabling.
1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

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

C. UL 884 - Underfloor Raceways and Fittings; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination: Coordinate the work with other trades for the proper placement of concrete

provided under other sections.

1. Verify that no concrete containing chlorides from any source will be used in contact with
duct system.

2. Where approved by the Architect, arrange for vibration of concrete at duct system to
ensure complete fill beneath components.
3. Arrange for hand finishing of concrete adjacent to flush components.

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

B. Shop Drawings: Include dimensioned plan views and sections indicating system layout,
connection locations and details, insert spacing and height, and service fitting locations.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including
dimensions, materials, fabrication details, finishes, conductor and cable fill capacities, service
condition requirements, and accessories.

D. Manufacturer's 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.

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.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

Underfloor Raceways for
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PART 2 PRODUCTS
2.01 DUCT SYSTEM REQUIREMENTS

A.

B.
C.

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

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

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

2.02 UNDERFLOOR DUCT

A.

Configuration: Distribution and header underfloor duct for single service or multiple services as
indicated on drawings; for multiple services use multiple compartment duct or parallel single
compartment ducts positioned together.

Underfloor Duct:

1. Description: Steel duct with corrosion-resistant coating, designed for installation beneath
concrete floor surface; suitable for use as underfloor raceway and listed and labeled as
complying with UL 884.

2. Compartment Size:

a. Distribution Duct: As indicated on the drawings.
b. Header Duct: Same as specified for distribution duct unless otherwise indicated.

3. Preset Inserts:

a. Distribution Duct:
1) Type: As required to accommodate specified service fittings.
2) Height: Selected according to depth of concrete cover.
3) Spacing: 24 inches.
4)  Furnish with removable cap recessed to hold concrete.
b. Header Duct: None (blank duct).

Junction Boxes: Standard duty unless otherwise indicated.

1. Provide junction box(es) for connections and intersections of duct runs as indicated or as
required for duct configuration installed.

2. Junction Boxes: Furnished with openings on four sides for duct connections and openings
on four corners for conduit connections; with partitions to separate multiple services; with
integral means for leveling adjustment prior to concrete pour.

3. Height: Selected according to duct to be installed and depth of concrete cover.

4. Cover Plate: Furnished with trim suitable for flooring to be installed.

Duct Supports: Steel with corrosion-resistant coating, with integral means for leveling
adjustment prior to concrete pour; height to be selected according to duct to be installed and
depth of concrete cover.

Marker Caps: Preset insert caps with integral marker screw for indicating location of duct run
after concrete pour; provide different material screws for distinguishing between power and
communications duct runs.

2.03 FLUSH INFLOOR DUCT

A. Manufacturers:
1. Wiremold, a brand of Legrand North America, Inc; : www.legrand.us/#sle.
2.  Substitutions: See Section 01 6000 - Product Requirements.
B. Configuration: Distribution and header flush infloor duct for single service or multiple services
as indicated on drawings.
C. Flush Infloor Duct:
1. Description: Steel duct with corrosion-resistant coating, designed for installation flush with
concrete floor surface; suitable for use as underfloor raceway and listed and labeled as
complying with UL 884.
11-19-2025 26 0539 - 2 Underfloor Raceways for
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D.

E.

2. Compartment Size: square inches, minimum.
3. Preset Openings:
a. Distribution Duct:
1) Type: Round, 1-5/8 inch (41mm) diameter threaded.
2) Spacing: 24 inches.
3) Furnish with removable threaded plug.
b. Header Duct: None (blank duct).

Junction Boxes:

1. Provide junction box(es) for connections and intersections of duct runs as indicated or as
required for duct configuration installed.

2. Junction Boxes: Furnished with openings on four sides for duct connections and
openings on four corners for conduit connections; with partitions to separate multiple
services; with integral means for leveling adjustment prior to concrete pour.

3. Cover Plate: Furnished with trim suitable for flooring to be installed.

Duct Supports: Steel with corrosion-resistant coating, with integral means for leveling
adjustment prior to concrete pour.

2.04 TRENCH DUCT

A.

C.

D.

Manufacturers:

1. Hubbell Incorporated; : www.hubbell.com/#sle.

2. Schneider Electric; Square D Products; : www.schneider-electric.us/#sle.
3.  Wiremold, a brand of Legrand North America, Inc; : www.legrand.us/#sle.

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

Trench Duct:

1. Description: Steel duct with corrosion-resistant coating, designed for installation flush with
concrete floor surface; furnished with removable gasketed covers for lay-in installation of
conductors and cables.

2. Size: by inches.

Duct Supports: Steel with corrosion-resistant coating, with integral means for leveling
adjustment prior to concrete pour.

Cover Plates: Minimum 1/4 inch thick steel, furnished with trim suitable for flooring to be
installed.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Unless otherwise indicated, arrange duct to be parallel or perpendicular to building lines.
D. Install duct supports located according to manufacturer's recommendations, but not exceeding
5 feet between supports. Permanently fasten duct supports to the supporting framework.
E. Provide expansion fittings with suitable bonding jumper where duct crosses structural joints
intended for expansion.
F. Make adjustments such that duct is level at the proper elevation. Unless otherwise indicated,
adjust as follows:
1. Underfloor Duct: Tops of inserts 1/8 to 3/8 inch below screed line or as required by
manufacturer.
2. Flush Infloor Duct: Top of duct even with screed line.
3. Trench Duct: Top of cover plate assembly flush with finished floor, accounting for flooring
material and associated trim.
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G. Install marker caps in each insert adjacent to junction boxes, at end of each duct run, on both
sides of permanent partitions, and on both sides of change in direction of duct. Adjust markers
to be flush with finished floor except only extend through backing material for carpeted areas.

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

I.  Prior to concrete placement, seal duct system connections and openings with duct tape or
manufacturer's recommended compound to prevent entry of concrete.

3.02 ADJUSTING
A. Adjust duct system covers to eliminate movement and noise under normal traffic.
3.03 CLEANING

A. After concrete placement and before installation of conductors and cables, clean interior of duct
system to remove moisture and foreign matter.

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

END OF SECTION 26 0539

Underfloor Raceways for
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.
Voltage markers.
Underground warning tape.
Floor marking tape.

G Mmoo

. Warning signs and labels.

1.02 RELATED REQUIREMENTS
A. Section 09 9113 - Exterior Painting.
B. Section 09 9123 - Interior Painting.

C. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

D. Section 26 0536 - Cable Trays for Electrical Systems: Additional identification requirements for
cable tray systems.

E. Section 26 0573 - Power System Studies: Arc flash hazard warning labels.
1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.
B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

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

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

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

A. Do notinstall adhesive products when ambient temperature is lower than recommended by
manufacturer.

Identification for Electrical
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PART 2 PRODUCTS

IDENTIFICATION REQUIREMENTS

All equipment to follow Facilities standard nomenclature for labeling (see chart below). For
offsite locations following the 700, 701, 701 Codes, consult with Facilities Engineering for
overall direction.

A-

Distribution Equipment Labeling.

Shall be labeled AB-C-D-E-F corresponding with sections below:

FLOOR

B-

LOCATION AREA

Blodgett - A,B,C,D,E,F,G,H (wings) POB
Butterworth -

N - North Building

S - South Building

W - West Building

E - Meijer Heart Center

D - Helen DeVos

HH - Renicci Hospitality House

CG - Cogen

PH - Powerhouse Building

VOLTAGE

C-

L - 120/208/240V
H - 480/277V
MV - 12470/7200V

SYSTEM

D-

E -

EQ - Emergency mechanical branch
CR - Emergency Critical Branch

EXR - Emergency X-Ray

LS - Emergency Life Safety Branch

R - Normal Power (120/208/240)
Blank - Normal Power (277/480) or MV
EQUIPMENT TYPE

E-

Blank—Panelboard

D-Distribution

MCC-Motor Control Center

IS - Isolation Panel

"Equipment Name" - Radiology Equipment
SEQUENTIAL-(NUMERIC)

11-19-2025

1, 2, 3, etc. per floor.
Avoid duplicate panel names
Do not end panel labels with letters
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A. Identification for Equipment:
Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

1.

11-19-2025

a.

Switchgear:

1) Identify ampere rating.

2) ldentify voltage and phase.

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

4) Use identification nameplate to identify load(s) served for each branch device.
Identify spares and spaces.

Switchboards:

1) Identify ampere rating.

2) Identify voltage and phase.

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

4) Use identification nameplate to identify load(s) served for each branch device.
Identify spares and spaces.

Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

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

4) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces.Handwritten markings to be temporary only.
Provide electronic copy of typewritten panel directory to Facilities.

5) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Identify spares and spaces.

Transformers:

1) Identify kVA rating.

2) ldentify voltage and phase for primary and secondary.

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

4) Identify load(s) served. Include location when not within sight of equipment.

Enclosed switches, circuit breakers, and motor controllers:

1) Identify voltage and phase.

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

3) Identify load(s) served. Include location when not within sight of equipment.

Busway:

1) Identify ampere rating.

2) ldentify voltage and phase.

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

4) Provide identification at maximum intervals of 40 feet.

5) Use identification nameplate to identify load(s) served for each plug-in unit.
Include location when not within sight of equipment.

Time Switches:

1) Identify load(s) served and associated circuits controlled. Include location.

Enclosed Contactors:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify coil voltage.

4) Identify load(s) and associated circuits controlled. Include location.

Identification for Electrical
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10.

11.

12.

13.
14.

15.

11-19-2025

i. Centralized Emergency Lighting Inverters:
1) Identify input and output voltage and phase.
2) ldentify power source and circuit number for normal power source. Include
location when not within sight of equipment.
3) Identify load(s) served. Include location.
j-  Transfer Switches:
1) Identify voltage and phase.
2) ldentify power source and circuit number for both normal power source and
standby power source. Include location when not within sight of equipment.
3) Identify short circuit current rating based on the specific overcurrent protective
device type and settings protecting the transfer switch.
Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.
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.
Use voltage marker to identify highest voltage present for each piece of electrical
equipment.
Use identification nameplate to identify equipment utilizing series ratings, where permitted,
in accordance with NFPA 70.
Use identification nameplate to identify switchboards and panelboards utilizing a high leg
delta system in accordance with NFPA 70.
Use identification nameplate to identify disconnect location for equipment with remote
disconnecting means.
Use printed identification label on inside of door at each fused switch to identify required
NEMA fuse class and size.
Use identification label on inside of door at each motor controller to identify nameplate
horsepower, full load amperes, code letter, service factor, voltage, and phase of motor(s)
controlled.
Use identification label to identify overcurrent protective devices for branch circuits serving
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".
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 9123 and 09 9113.
Available Fault Current Documentation: Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.
Arc Flash Hazard Warning Labels: Comply with Section 26 0573.
Use warning signs to identify electrical hazards for entrances to all rooms and other
guarded locations that contain exposed live parts operating at 600 V nominal or less with
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved
equivalent.
Use warning labels to identify electrical hazards for equipment, compartments, and
enclosures containing exposed live parts or exposed conductors operating at over 600 V
nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".

Identification for Electrical
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16.

Use warning labels, identification nameplates, or identification labels to identify electrical
hazards for equipment where multiple power sources are present with the word message
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all
electric power including remote disconnects before servicing" or approved equivalent.

B. Identification for Conductors and Cables:

1.
2.

Color Coding for Power Conductors 600 V and Less: Comply with Section 26 0519.

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.

C. Identification for Raceways:

1.

Use identification labels to identify source, load, and highest voltage present for
accessible conduits 2 inch (53 mm) trade size and larger at maximum intervals of 50 feet
or inside each room as conduits penetrate walls. Apply labels in visible locations above
ceiling.

Use identification labels or plastic marker tags to identify circuits enclosed for accessible
conduits at wall penetrations, at floor penetrations, at roof penetrations, and at equipment
terminations when source is not within sight.

D. Identification for Boxes:

1.
2.

Use voltage markers to identify highest voltage present.
Use color coded boxes to identify specified systems.
a. Color-Coded Boxes: Field-painted in accordance with Section 09 9123 and 09 9113
per the same color code used for raceways.
1) Emergency Power System: __
(a) Life Safety Branch: Yellow.
(b) Critical Branch: Orange.
(c) Equipment Branch: Green.
(d) Normal 120/208V Dark Blue
(e) Normal 277/480V Light Blue

(f) UPS Brown

(g) X-Ray Pink

(h) Data Purple with DAT on cover
(i) BAS (Trane) Purple with BAS on cover
(i) Access control Purple with Access Control on cover
(k) Nurse Call White with NC on cover

(I) Telephone Gold with TEL on cover
(m) Clock Gold with CLK on cover
(n) Sound reinforcement. Gold with SR on cover
(o) Paging Gold with PA on cover

(p) Intercom Gold with IC on cover

2) Fire Alarm System: Red with FA on cover.
Use identification labels to identify panel source and circuits enclosed. Labels to be
printed only, do not use marker or handwritten labels.
Use warning labels to identify electrical hazards for boxes containing exposed live parts or
exposed conductors operating at over 600 V nominal with the word message DANGER:
HIGH VOLTAGE.

E. Identification for Devices:

1.

11-19-2025

Use identification label to identify fire alarm system devices. Include 8 digit address in

format xx-xx-xxxx.

a. For devices concealed above suspended ceilings, provide additional identification on
ceiling gri below device location.

Identification for Electrical
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2.

Use identification label or engraved wallplate to identify power source and branch circuit
number for all devices including receptacles and switches..

3.01 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1.

Materials:

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

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

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.

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

Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched

text.

Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.

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.

2.

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

a. Use only for indoor locations.

Text: Use factory pre-printed or machine-printed text. Do not use handwritten text..

C. Format for Equipment Identification:

1.
2.

Minimum Size: 1 inch by 2.5 inches.
Legend:
a. System designation where applicable:
1) Emergency Power System: Identify with text "EMERGENCY".
2) Fire Alarm System: Identify with text "FIRE ALARM".
b. Equipment designation or other approved description.
Text: All capitalized unless otherwise indicated.
Minimum Text Height:
a. System Designation: 1 inch.
b. Equipment Designation: 1/2 inch.
Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.

D. Format for Control Device Identification:

m
gRrOND=2T OOROGN =
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Minimum Size: 3/8 inch by 1.5 inches.

Legend: Load controlled or other designation indicated.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

ormat for Fire Alarm Device Identification:

Minimum Size: 3/8 inch by 1.5 inches.

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

Minimum Text Height: 3/16 inch.

Color: Black text on white background.

Identification for Electrical
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3.02 VOLTAGE MARKERS

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

B. Minimum Size:
1. Markers for Equipment: 1 1/8 by 4 1/2 inches.
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.

C. Legend:
1. Markers for Voltage Identification: Highest voltage present.

D. Color: Black text on orange background unless otherwise indicated.
3.03 UNDERGROUND WARNING TAPE
A. Manufacturers:

1. Brady Corporation; : www.bradyid.com/#sle.
2. Brimar Industries, Inc: www.brimar.com/#sle.
3. Seton ldentification Products; : www.seton.com/#sle.

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

C. Non-detectable Type Tape: 6 inches wide, with minimum thickness of 4 mil.

D. Foil-backed Detectable Type Tape: 3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.
E. Legend: Type of service, continuously repeated over full length of tape.

F. Color:
1.  Tape for Buried Power Lines: Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange
background.

3.04 FLOOR MARKING TAPE

A. 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.

3.05 WARNING SIGNS AND LABELS
A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:

1. Materials:

2. Minimum Size: 7 by 10 inches unless otherwise indicated.
C. Warning Labels:

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
4.01 PREPARATION

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

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

Identification for Electrical
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F.

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

1.
2.
3.

©CxNoO A

10.

Surface-Mounted Equipment: Enclosure front.

Flush-Mounted Equipment: Inside of equipment door.
Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.

Elevated Equipment: Legible from the floor or working platform.
Branch Devices: Adjacent to device.

Interior Components: Legible from the point of access.
Conduits: Legible from the floor.

Boxes: Outside face of cover.

Conductors and Cables: Legible from the point of access.
Devices: Outside face of cover.

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

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

Install underground warning tape above buried lines with one tape per trench at 3 inches below
finished grade.

4.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

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

11-19-2025

END OF SECTION 26 0553
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SECTION 26 0573
POWER SYSTEM STUDIES

PART 1 GENERAL

1.01 SECTION INCLUDES
A.
B.
C.

D.

Short-circuit study.
Protective device coordination study.

Arc flash and shock risk assessment.
1. Includes arc flash hazard warning labels.

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

1.02 RELATED REQUIREMENTS
A

mmo o w
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Section 26 0553 - Identification for Electrical Systems: Additional requirements for arc flash
hazard warning labels.

Section 26 1116 - Secondary Unit Substations.
Section 26 1300 - Medium-Voltage Switchgear.
Section 26 1321 - Air Interrupter Switches.

Section 26 1839 - Medium-Voltage Motor Controllers.

Section 26 2100 - Low-Voltage Electrical Service Entrance.
1. Includes Utility Company contact information.

Section 26 2300 - Low-Voltage Switchgear.

Section 26 2413 - Switchboards.

Section 26 2416 - Panelboards.

Section 26 2419 - Motor-Control Centers.

Section 26 2813 - Fuses.

Section 26 2816.13 - Enclosed Circuit Breakers.

Section 26 2816.16 - Enclosed Switches.

Section 26 2913 - Enclosed Controllers.

Section 26 3533.16 - Low-Voltage Power Factor Correction Equipment.

1.03 REFERENCE STANDARDS
A.
B.

C.

ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.

IEEE 141 - IEEE Recommended Practice for Electrical Power Distribution for Industrial Plants;
1993 (Reaff 1999).

IEEE 242 - IEEE Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems; 2001, with Errata, 2003.

IEEE 399 - IEEE Recommended Practice for Industrial and Commercial Power Systems
Analysis; 1997.

IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in Industrial and
Commercial Power Systems; 2006.

IEEE 1584 - IEEE Guide for Performing Arc Flash Hazard Calculations; 2002, including 1584a
(2004) and 1584b (2011) amendments.

NEMA MG 00001 - Motors and Generators; 2024.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

11-19-2025 26 0573 - 1 Power System Studies



J.

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

NFPA 70E - Standard for Electrical Safety in the Workplace; 2015.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. All projects must carry an allowance to update the existing power study, apply new arc
flash stickers, and verify and adjust breaker coordination settings on all equipment
associated with the project. Coordinate with Corewell Facilities Engineering group to
select engineer that performs the study.

2. Documentation to be shared with Corewell Facilities Engineering including original power
study files and all associated drawings.

3. Existing Installations: Coordinate with equipment manufacturer(s) to obtain data
necessary for completion of studies.

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

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

Pre-Study Meeting: Conduct meeting with Owner to discuss system operating modes and

conditions to be considered in studies.

Sequencing:

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

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

3. Verify naming convention for equipment identification prior to creation of final drawings,
reports, and arc flash hazard warning labels (where applicable).

Scheduling:
1.  Arrange access to existing facility for data collection with Owner.

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

1.05 SUBMITTALS

A

mo o

m

See Section 01 3000 - Administrative Requirements, for submittal procedures.
Study preparer's qualifications.

Field testing agency's qualifications.

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

Product Data: In addition to submittal requirements specified in other sections, include
manufacturer's standard catalog pages and data sheets for equipment and protective devices
indicating information relevant to studies.

1. Include characteristic time-current trip curves for protective devices.

2. Include impedance data for busway.

3. Include impedance data for engine generators.

4. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

Include documentation of listed series ratings upon request.

Identify modifications made in accordance with studies that:

a. Can be made at no additional cost to Owner.

b. As submitted will involve a change to the contract sum.

oo

Arc Flash Hazard Warning Label Samples: One of each type and legend specified.
Field quality control reports.
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H. Certification that field adjustable protective devices have been set in accordance with
requirements of studies.

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

1.
2.

Include hard copies with operation and maintenance data submittals.
Include computer software files used to prepare studies with file name(s) cross-referenced
to specific pieces of equipment and systems.

1.06 POWER SYSTEM STUDIES
A. Scope of Studies:

1.
2.

Perform analysis of new electrical distribution system as indicated on drawings.
For renovation within existing facilities, update the power system study for new equipment
or equipment that has been modified in any way that would change the study values.
Include new arc flash stickers on equipment and adjust breakers for proper coordination
as necessary.
Except where study descriptions below indicate exclusions, analyze system at each bus
from primary protective devices of utility source down to each piece of equipment
involved, including parts of system affecting calculations being performed (e.g. fault
current contribution from motors).
Include in analysis alternate sources and operating modes (including known future
configurations) to determine worst case conditions.
a. Known Operating Modes:

1)  Utility as source.

2) Generator as source.

3) Utility/generator in parallel (Closed Transition ATS).

4) Bus tie breaker open/close positions.

B. General Study Requirements:

1.
2.

Comply with NFPA 70 and NFPA70E.
Perform studies utilizing computer software complying with specified requirements;
manual calculations are not permitted.

C. Data Collection:

1.

11-19-2025

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

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

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

b. Generators: Include manufacturer/model, kW and voltage ratings, and impedance.

c. Motors: Include manufacturer/model, type (e.g. induction, synchronous), horsepower
rating, voltage rating, full load amps, and locked rotor current or NEMA MG 00001
code letter designation.

d. Transformers: Include primary and secondary voltage ratings, kVA rating, winding
configuration, percent impedance, and X/R ratio.

e. Protective Devices:

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

2) Fuses: Include manufacturer/model, type/class (e.g. Class J), size/rating, and
speed (e.g. time delay, fast acting).

f.  Protective Relays: Include manufacturer/model, type, settings, current/potential
transformer ratio, and associated protective device.
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g. Conductors: Include feeder size, material (e.g. copper, aluminum), insulation type,
voltage rating, number per phase, raceway type, and actual length.
2.  Existing Installations:
a. Collect data on existing electrical distribution system necessary for completion of
studies, including field verification of available existing data (e.g. construction
documents, previous studies). Include actual settings for field-adjustable devices.

Short-Circuit Study:
1.  Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and IEEE 399.
2. For purposes of determining equipment short circuit current ratings, consider conditions
that may result in maximum available fault current, including but not limited to:
a. Maximum utility fault currents.
b. Maximum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator
in parallel, bus tie breaker open/close positions).
3. Foreach bus location, calculate the maximum available three-phase bolted symmetrical
and asymmetrical fault currents. For grounded systems, also calculate the maximum
available line-to-ground bolted fault currents.

Protective Device Coordination Study:

1.  Comply with applicable portions of IEEE 242 and IEEE 399.

2. Analyze alternate scenarios considering known operating modes (e.g. utility as source,
generator as source, utility/generator in parallel, bus tie breaker open/close positions).

3. Analyze protective devices and associated settings for suitable margins between time-
current curves to achieve full selective coordination while providing adequate protection
for equipment and conductors.

Arc Flash and Shock Risk Assessment:
1. Comply with NFPA 70E.
2. Perform incident energy and arc flash boundary calculations in accordance with IEEE

1584 (as referenced in NFPA 70E Annex D), where applicable.

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

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

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

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

a. Maximum and minimum utility fault currents.

b. Maximum and minimum motor contribution.

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

Study Reports:
1.  General Requirements:
a. ldentify date of study and study preparer.
b. Identify study methodology and software product(s) used.
c. ldentify scope of studies, assumptions made, implications of possible alternate
scenarios, and any exclusions from studies.
d. Identify base used for per unit values.
e. Include single-line diagram and associated input data used for studies; identify buses
on single-line diagram as referenced in reports, and indicate bus voltage.
f.  Include conclusions and recommendations.
2. Short-Circuit Study:
a. For each scenario, identify at each bus location:
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1) Calculated maximum available symmetrical and asymmetrical fault currents
(both three-phase and line-to-ground where applicable).

2)  Fault point X/R ratio.

3) Associated equipment short circuit current ratings.

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

3.  Protective Device Coordination Study:

a. For each scenario, include time-current coordination curves plotted on log-log scale
graphs.

b. For each graph include (where applicable):

1) Partial single-line diagram identifying the portion of the system illustrated.

2) Protective Devices: Time-current curves with applicable tolerance bands for
each protective device in series back to the source, plotted up to the maximum
available fault current at the associated bus.

3) Conductors: Damage curves.

4) Transformers: Inrush points and damage curves.

5) Generators: Full load current, overload curves, decrement curves, and short
circuit withstand points.

6) Motors: Full load current, starting curves, and damage curves.

7) Capacitors: Full load current and damage curves.

c. For each protective device, identify fixed and adjustable characteristics with available
ranges and recommended settings.

1) Circuit Breakers: Include long time pickup and delay, short time pickup and
delay, and instantaneous pickup.

2) Include ground fault pickup and delay.

3) Include fuse ratings.

4) Protective Relays: Include current/potential transformer ratios, tap, time dial,
and instantaneous pickup.

d. Identify cases where either full selective coordination or adequate protection is not
achieved, along with recommendations.

4.  Arc Flash and Shock Risk Assessment:

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

1) Calculated incident energy and associated working distance.

2) Bolted fault current.

3) Arcing fault current.

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

c. Include recommendations for reducing the incident energy at locations where the
calculated maximum incident energy exceeds 8 calories per sq cm.

1.07 QUALITY ASSURANCE

A

Study Preparer Qualifications: Professional electrical engineer licensed in Michigan and with
minimum five years experience in the preparation of studies of similar type and complexity
using specified computer software.
1. Study preparer may be employed by the manufacturer of the electrical distribution
equipment.
2. Acceptable Study Preparers:
a. Buist Electric.
b. Diekema Hamann.
c. Alternate Engineering firm only if approved by Corewell Facilities Engineering.

Field Testing Agency Qualifications: Independent testing organization specializing in testing,
analysis, and maintenance of electrical systems with minimum five years experience; NETA
Accredited Company.
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C. Computer Software for Study Preparation: Use the latest edition of commercially available

software utilizing specified methodologies.

1. Acceptable Software Products:
a. SKM Systems Analysis, Inc: www.skm.com/#sle.
b. EasyPower LLC: www.easypower.com/#sle.

PART 2 PRODUCTS
2.01 ARC FLASH HAZARD WARNING LABELS

A.

Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
location analyzed by the arc flash and shock risk assessment.
1. Materials: Comply with Section 26 0553.
2. Legend: Provide custom legend in accordance with NFPA 70E based on equipment-
specific data as determined by arc flash and shock risk assessment.
a. Include orange header that reads "WARNING" where calculated incident energy is
less than 40 calories per square cm.
b. Include red header that reads "DANGER" where calculated incident energy is 40
calories per square cm or greater.
c. Include the text "Arc Flash and Shock Hazard; Appropriate PPE Required" or
approved equivalent.
d. Include the following information:
1)  Arc flash boundary.
Available incident energy and corresponding working distance.
Site-specific PPE (personnel protective equipment) requirements.
Nominal system voltage.
Limited approach boundary.
Restricted approach boundary.
Equipment identification.
Date calculations were performed.

O~NO O WN
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PART 3 EXECUTION
3.01 INSTALLATION

A

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

3.02 FIELD QUALITY CONTROL

A.
B.
C.

D.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.

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

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

3.03 ATTACHMENTS

A.

All documentation including original power study files to be submitted to Corewell Facilities
Engineering group.

END OF SECTION 26 0573
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SECTION 26 0583
WIRING CONNECTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
Section 26 0533.13 - CONDUIT.
Section 26 0533.16 - Boxes for Electrical Systems.
Section 26 2726 - Wiring Devices.
Section 26 2816.16 - Enclosed Switches.
F. Section 26 2913 - Enclosed Controllers.
1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.

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

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and

manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

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

moow

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

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products: Listed, classified, and labeled as suitable for the purpose intended.
PART 2 PRODUCTS
2.01 MATERIALS

A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for

equipment.

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.

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

Disconnect Switches: As specified in Section 26 2816.16 and in individual equipment sections.
C. Wiring Devices: As specified in Section 26 2726.

W
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D. Flexible Conduit: As specified in Section 26 0533.13.
E. Wire and Cable: As specified in Section 26 0519.
F. Boxes: As specified in Section 26 0533.16.
2.02 EQUIPMENT CONNECTIONS
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.

J.  Coolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor, and
ceilings.

END OF SECTION 26 0583
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SECTION 26 0923
LIGHTING CONTROL DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

mmo o w

Occupancy sensors.
Time switches.

In-wall time switches.
In-wall interval timers.
Outdoor photo controls.
Daylighting controls.

1.02 RELATED REQUIREMENTS

A
B.
C.

D.
E.

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

Section 26 2726 - Wiring Devices: Devices for manual control of lighting, including wall
switches, wall dimmers, and fan speed controllers.

Section 26 5100 - Interior Lighting.
Section 26 5600 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A.
B.
C.
D

E.

47 CFR 15 - Radio Frequency Devices; current edition.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

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

UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

B.

Coordination:

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

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

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections or
by others. Do not locate sensors within 4 feet of HVAC diffusers.

4. Coordinate the placement of photo sensors for daylighting controls with windows,
skylights, and luminaires to achieve optimum operation.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

1.05 SUBMITTALS

A.
B.

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

Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.
1. Occupancy Sensors: Include detailed motion detection coverage range diagrams.

Shop Drawings:
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1. Occupancy Sensors: Provide lighting plan indicating location, model number, and
orientation of each occupancy sensor and associated system component.

2. Daylighting Controls: Provide lighting plan indicating location, model number, and
orientation of each photo sensor and associated system component.

3. Integral wireless controls within fixtures are the standard and should be used for all
projects. Reference 26 5100 - Interior Lighting.
a. All wireless controls to be line voltage at source. Do not use battery control devices.

D. Field Quality Control Reports.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store products in a 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 7800 - Closeout Submittals, for additional warranty requirements.
PART 2 PRODUCTS
2.01 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS

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

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

2.02 OCCUPANCY SENSORS
A. Manufacturers:

1. Hubbell Incorporated; : www.hubbell.com/#sle.
2. Lutron Electronics Company, Inc; : www.lutron.com/#sle.
3. Sensor Switch Inc; . www.sensorswitch.com/#sle.
4. WattStopper; ;. www.wattstopper.com/#sle.
5. Leviton.
B. All 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. Ultrasonic Occupancy Sensors: Designed to detect occupancy by sensing frequency
shifts in emitted and reflected inaudible sound waves.

c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to
detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

d. Passive Infrared/Acoustic Dual Technology Occupancy Sensors: Designed to detect
occupancy using a 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.
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4. Operation: Unless otherwise indicated, wall mounted sensors shall turn light fixtures on
manually by occupant and turn fixtures off automatically when no occupant presence is
detected during an adjustable turn-off delay time interval.

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.

7. Turn-Off Delay: Field adjustable, 15 Min until fixture off.

Sensitivity: Field adjustable.

Adaptive Technology: Field selectable; capable of self-adjusting sensitivity and time delay

according to conditions.

10. Integral Photocell: For field selectable and adjustable inhibition of automatic turn-on of
load when ambient lighting is above the selected level.

11. 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. Wall Switch Occupancy Sensors:
1. All Wall Switch Occupancy Sensors:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. 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
the delayed-off time interval.

c. Finish: Color to be selected unless otherwise indicated.

2. Passive Infrared (PIR) Wall Switch Occupancy Sensors: Capable of detecting motion
within an area of 900 square feet.

3. Ultrasonic Wall Switch Occupancy Sensors: Capable of detecting motion within an area
of 400 square feet.

4. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors: Capable
of detecting motion within an area of 900 square feet.

© ®

D. Wall Dimmer Occupancy Sensors:
1.  General Requirements:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Operation: Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control Capability: 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 the delayed-off time interval.

d. Dimmer: Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

e. Provide field adjustable dimming preset for occupied state.

f.  Provide fade-to-off operation to notify occupant of impending load turn-off.

2. Passive Infrared (PIR) Wall Dimmer Occupancy Sensors: Capable of detecting motion
within an area of 900 square feet.

E. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:
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a. Description: Low profile occupancy sensors designed for ceiling installation.

b. Unless otherwise indicated or required to control the 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.

d. Occupancy sensor to be field selectable as either manual-on/automatic-off or
automatic on/off.

e. Finish: White unless otherwise indicated.

If wireless control systems are present in the building, provide standalone sensors to

integrate with existing controls (Smartcast, nLight Air, Daintree)

—h

Luminaire Mounted Occupancy Sensors: Designed for direct luminaire installation and control,

suitable for use with specified luminaires.

1. Luminaire mounted sensors with wireless controls should be base design for all projects.
Reference 26 5100 - Interior Lighting. Standardize each site to ensure there are not
multiple control systems in place.

Power Packs for Low Voltage Occupancy Sensors:

1.  Description: Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage occupancy sensors for switching of line voltage
loads.

2.  Provide quantity and configuration of power and slave packs with all associated wiring and
accessories as required to control the load indicated on drawings.

3. Input Supply Voltage: Dual rated for 120/277 V ac.

Power Packs for Wireless Occupancy Sensors:

1. Description: Plenum rated, self-contained relay compatible with specified wireless
occupancy sensors for switching of line voltage loads.

2. Input Supply Voltage: Dual rated for 120/277 V ac.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.

F.

G.

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that openings for outlet boxes are neatly cut and will be completely covered by devices
or wall plates.

Verify that final surface finishes are complete, including painting.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

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

3.02 PREPARATION

A.
B.

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

Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of lighting control devices provided under this section.

Install lighting control devices in accordance with manufacturer's instructions.
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Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

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

Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 26 2726.

Provide required supports in accordance with Section 26 0529.

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.

Occupancy Sensor Locations:

1. Location Adjustments: Do not make adjustments to locations without obtaining approval
from the Architect.

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

3.04 FIELD QUALITY CONTROL

A.
B.
C.

D.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect each lighting control device for damage and defects.

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

Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING

A
B.

C.

Adjust devices and wall plates to be flush and level.

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

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

3.06 CLEANING

A.

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

3.07 COMMISSIONING

A.

See Section 01 9113 - General Commissioning Requirements for commissioning requirements.

3.08 CLOSEOUT ACTIVITIES

A
B.

See Section 01 7800 - Closeout Submittals, for closeout submittals.

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 one hour of training.

3. Instructor: Qualified contractor familiar with the project and with sufficient knowledge of
the installed lighting control devices.

4. Location: At project site.
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C. Provide as-built drawings to include all programs and programming notes to Facilities at
closeout.

END OF SECTION 26 0923
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SECTION 26 1116
SECONDARY UNIT SUBSTATIONS

PART 1 GENERAL

1.01 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Pads for substation support.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.

1.02 REFERENCE STANDARDS
A. ANSI C12.1 - Electric Meters Code for Electricity Metering; 2008.

B. |IEEE C37.04 - IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers Rated on
a Symmetrical Current Basis; 2005 (R2007).

C. IEEE C57.12.00 - IEEE Standard General Requirements for Liquid-Immersed Distribution,
Power, and Regulating Transformers; 2010.

D. IEEE C57.12.01 - IEEE Standard for General Requirements for Dry-Type Distribution and
Power Transformers; 2015.

E. IEEE C57.12.28 - IEEE Standard for Pad-Mounted Equipment -- Enclosure Integrity; 2014.
F. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2008.

G. |EEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type General Purpose Distribution and Power Transformers; 1982
(R2006).

H. NEMA PB 2 - Deadfront Distribution Switchboards; 2011.

I.  NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Schneider Electric; Square D Products[<>]: www.schneider-electric.us/#sle.
B. Eaton Corporation[<>]: www.eaton.com/#sle.

2.02 UNIT SUBSTATIONS

A. Description: Secondary unit substation comprising air terminal primary section, transformer
section, and medium-voltage switchgear secondary section.

B. Configuration: Radial type , with indoor-outdoor arrangement.
2.03 SERVICE CONDITIONS
A. Meet requirements for usual service conditions and for the specified unusual service conditions.
2.04 PRIMARY CIRCUIT BREAKER RATINGS
2.05 TRANSFORMER RATINGS
2.06 INCOMING SECTION EQUIPMENT
2.07 LIQUID-FILLED TRANSFORMERS

A. Liquid-Filled Transformers: IEEE C57.12.00, three phase, pad mounted, self-cooled
transformer unit.

B. Cooling and Temperature Rise: IEEE C57.12.00; Class OA. 55 degrees C, self-cooled.
C. Insulating Liquid: Oil.
D. Liquid-Filled transformers to be standa for all hospital locations
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2.08 DRY TYPE TRANSFORMERS

A.

B.

C.

Dry-Type Transformers: Single phase, pad-mounted, self-cooled transformer unit with solid-
cast windings.

Cooling and Temperature Rise: IEEE C57.12.01; Class AA. 220 degree C insulation class with
150 degree C rise over 40 degree C ambient.

Corewell base design is liquid filled transformers. Dry type transformers to be considered as
alternate option only in outpatient (non-hospital) locations.

2.09 OUTGOING SECTION EQUIPMENT

A.
B.

ST T oGmMMmMmO O

Description: Switchboard manufactured to NEMA PB 2.

Line and Load Terminations: Accessible from the front only, suitable for the conductor
materials used.

Main Section Devices: Panel mounted.

Distribution Section Devices: Panel mounted.

Auxiliary Section Devices: Individually mounted.

Bus Material: Copper.

Bus Connections: Bolted, accessible from front for maintenance.

Fully insulate bus bars throughout, with reduced bus spacing. Insulate using
Molded Case Circuit Breakers: Inverse time automatic tripping.

Field-Adjustable Trip Circuit Breaker: Provide circuit breakers with frame sizes 200 amperes
and larger with mechanism for adjusting long time continuous current short time pickup current
setting for automatic operation.

Solid-State Circuit Breaker: Provide circuit breaker as indicated with electronic sensing, timing
and tripping circuits for adjustable current settings; ground fault trip with integral ground fault
sensing instantaneous trip; and adjustable short time trip.

Power Circuit Breakers: |IEEE C37.20.1, factory-assembled electrically-operated low-voltage
air circuit breakers, stationary mounting. Include electronic sensing, timing and tripping circuits
for adjustable current, long-time pickup and long-time delay; ground-fault pickup and delay;
adjustable instantaneous pickup; short-time pickup and delay. Ground fault sensing shall be
integral with circuit breaker.

2.10 POWER CIRCUIT BREAKERS AND CIRCUIT BREAKER SWITCHGEAR

moow»

F.

Circuit Breaker: IEEE C37.04.

Circuit Breaker Operator: Spring-charged stored energy with electric operator.
Rated Maximum Voltage: 15.0 kV.

Rated Voltage Range Factor: 1.3.

Rated Frequency: 60 Hz.

Provide 20% spare breakers on all large projects with new gear.

2.11 PROTECTIVE RELAYS AND INSTRUMENTS

A
B.

Protective Relays: Provide relaying instruments as indicated for each circuit breaker.

Current Transformers: IEEE C57.13, 5 ampere secondary, wound type, with single secondary
winding and secondary shorting device, primary/secondary ratio as required, burden consistent
with connected metering and relay devices, 60 Hertz.

Potential Transformers: IEEE C57.13, 120 volt single secondary, disconnecting type with
integral fuse mountings, primary/secondary ratio as required, burden and accuracy consistent
with connected metering and relay devices, 60 Hertz.
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D. Watt-Hour Meters and Wattmeters: ANSI C12.1, three phase induction type with two stators,
each with current and potential coil, rated 5 amperes and 120 volts at 60 Hertz. Meter suitable
for connection to 3- and 4-wire circuits. Include potential indicating lamps; adjustments for light
and full load, phase balance, and power factor; four-dial clock register; integral demand
indicator; ratchets to prevent reverse rotation; removable meter with draw-out test plug; semi-
flush mounted case with matching cover. Provide appropriate multiplier tags.

1. Product: Shark 200 manufactured by Electro Industries/GaugeTech.

2.12 ACCESSORIES
A. Surge Arrestors: Station class; mount in incoming line compartment.

B. Circuit Breaker Lifting Device: Portable, floor supported, elevating carriage with a roller base,
for movement of circuit breakers in and out of switchboard structure.

C. Circuit breaker test kit to be provided with new substations
D. Remote racking device with minimum 20 feet cord to be provided with new substations
2.13 FABRICATION
A. Enclosure: Comply with requirements of IEEE C57.12.28.
B. Construction: Indoor.
C. Main Bus: Copper.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that support pads furnished under Section 03 3000 are ready to receive products.
B. Verify that field measurements are as indicated on shop drawings.
3.02 INSTALLATION
A. Install in accordance with IEEE C57.94.
B. Provide required support and attachment in accordance with Section 26 0529.
C. Install substation plumb and level and with each section aligned properly.

D. Make electrical connections between equipment sections using connectors furnished by
manufacturer.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Primary Switch: Perform inspections and tests listed in NETA ATS, Section 7.5
D

Primary Circuit Breaker: Perform inspections and tests listed in NETA ATS, Section 7.6.

1. Air Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section 7.6.1.3.
Tests listed as optional are not required.

2. Vacuum Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.3. Tests listed as optional are not required.
a. Perform trip/close coil current signature analysis.
b. Perform mechanism-motion analysis.
c. Perform insulation-resistance tests on all control wiring with respect to ground.

E. Transformer: Perform inspections and tests listed in NETA ATS, Section 7.2. Tests listed as

optional are not required.

1.  Dry-Type Transformers:
a. Verify that control and alarm settings on temperature indicators are as specified.

b. Perform a power-factor or dissipation-factor tip-up test on windings greater than 2.5
kV.

c. Perform excitation-current tests on each phase.
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d. Measure the resistance of each winding at each tap connection.
e. Perform an applied voltage test on all high- and low-voltage windings-to-ground.
Liquid-Filled Transformers:

a. Test dew point of tank gases.

b. Perform sweep frequency response analysis tests.

c. Perform leakage reactance three phase equivalent and per phase tests.

d. If core ground strap is accessible, remove and measure core insulation resistance at
500 volts dc.

e. If applicable, measure the percentage of oxygen in the gas blanket.
END OF SECTION 26 1116
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SECTION 26 1200
MEDIUM-VOLTAGE TRANSFORMERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Liquid-filled pad-mounted distribution transformers.
B. Dry-type pad-mounted distribution transformers.
1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Pads for transformer support.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.
1.03 REFERENCE STANDARDS

A. |EEE 386 - IEEE Standard for Separable Insulated Connector Systems for Power Distribution
Systems Above 600 V; 2011.

B. |IEEE C57.12.00 - IEEE Standard General Requirements for Liquid-Immersed Distribution,
Power, and Regulating Transformers; 2010.

C. IEEE C57.12.01 - IEEE Standard for General Requirements for Dry-Type Distribution and
Power Transformers; 2015.

D. IEEE C57.12.91 - IEEE Standard Test Code for Dry-Type Distribution and Power Transformers;
2020.

E. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type General Purpose Distribution and Power Transformers; 1982
(R2006).

F. NEMA 260 - Safety Labels for Padmounted Switchgear and Transformers Sited in Public
Areas; 1996 (2004).

G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

1.04 SUBMITTALS

A. Shop Drawings: Indicate electrical characteristics and connection requirements, outline
dimensions, connection and support points, weight, specified ratings and materials.

B. Product Data: Provide electrical characteristics and connection requirements, standard model
design tests, and options.

C. Project Record Documents: Include copy of manufacturer's certified drawings.
1.05 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.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect dry-type transformers from moisture by using appropriate heaters as instructed by the
manufacturer.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Schneider Electric; Square D Products[<>]: www.schneider-electric.us.
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B.
C. Substitutions: See Section 01 6000 - Product Requirements.
2.02 LIQUID-FILLED TRANSFORMERS

A. Liquid-Filled Transformers: IEEE C57.12.00, three phase, pad-mounted, self-cooled
transformer unit.

B. Cooling and Temperature Rise; IEEE C57.12.00; Class OA. 55 degrees C, self-cooled.
C. Insulating Liquid: Oil.
2.03 DRY-TYPE TRANSFORMERS

A. Dry-Type Transformers: IEEE C57.12.01; single phase, pad-mounted, self-cooled transformer
unit with solid-cast windings.

B. Cooling and Temperature Rise: |IEEE C57.12.01; Class AA. 220 degree C insulation class with
150 degree C rise over 40 degree C ambient.

2.04 ACCESSORIES

A. Accessories: |IEEE C57.12.00 standard accessories, IEEE C57.12.01 standard accessories,
IEEE C57.12.00 standard accessories, and IEEE C57.12.01 standard accessories.

B. Tap Changer: Externally-operated type.

C. Primary Terminations: Bushing wells to IEEE 386; provide three for radial feed. Include
bushings for insulated loadbreak connectors.

D. Primary Switching: Fused air switch, gang operated.
E. Secondary Terminations: Spade lugs.
2.05 SOURCE QUALITY CONTROL

A. Provide factory tests to IEEE C57.12.90 and IEEE C57.12.00. Include the routine tests as
defined in the standards and the following other tests:

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that support pads provided under Section 03 3000 are ready to receive products.
B. Verify that field measurements are as indicated on shop drawings.
3.02 INSTALLATION
A. Install in accordance with IEEE C57.94.
B. Provide required support and attachment in accordance with Section 26 0529.
C. Install plumb and level.
D. Install safety labels to NEMA 260.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - 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 7.2. Tests listed as optional are not
required.

1.  Dry-Type Transformers:
a. Verify that control and alarm settings on temperature indicators are as specified.

b. Perform a power-factor or dissipation-factor tip-up test on windings greater than 2.5
kV.

c. Perform excitation-current tests on each phase.
d. Measure the resistance of each winding at each tap connection.
e. Perform an applied voltage test on all high- and low-voltage windings-to-ground.

2. Liquid-Filled Transformers:
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3.04 ADJUSTING

Qo oo

e.

f.

Test dissolved gas analysis te

Perform sweep frequency response analysis tests.

Perform leakage reactance three phase equivalent and per phase tests.

If core ground strap is accessible, remove and measure core insulation resistance at
500 volts dc.

If applicable, measure the percentage of oxygen in the gas blanket.

Measure insulating liquid's specific gravity and dissipation factor or power factor.

A. Adjust primary taps so that secondary voltage is above and within 2 percent of rated voltage.
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END OF SECTION 26 1200
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SECTION 26 1300
MEDIUM-VOLTAGE SWITCHGEAR

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Circuit breaker switchgear.
1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Pads for transformer support.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.
1.03 REFERENCE STANDARDS
A. ANSI C12.1 - Electric Meters Code for Electricity Metering; 2008.

B. |IEEE C37.04 - IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers Rated on
a Symmetrical Current Basis; 2005 (R2007).

C. IEEE C37.20.1 - IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker
Switchgear; 2002 (R2007).

D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

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

B. Shop Drawings: Indicate electrical characteristics and connection requirements, outline
dimensions, connection and support points, weight, specified ratings and materials.

C. Product Data: Provide electrical characteristics and connection requirements, standard model
design tests, and options.

D. Manufacturer's Installation Instructions.

m

Project Record Documents: Include copy of manufacturer's certified drawings.

F. Maintenance Data: Include maintenance instructions for cleaning methods; cleaning materials
recommended; instructions for circuit breaker removal, replacement, testing and adjustment,
and lubrication.

1.05 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.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect products from weather and moisture by covering with heavy plastic or canvas and by
maintaining heating within enclosure in accordance with manufacturer's instructions.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Schneider Electric; Square D Products[<>]: www.schneider-electric.us
B. Eaton Corporation[<>]: www.eaton.com.
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2.02 DESCRIPTION

A. Switchgear: IEEE C37.20.1, metal-clad switchgear assembly including horizontal draw-out
circuit breakers in free-standing cubicles formed into an integrated structure.

2.03 SERVICE CONDITIONS

A. Meet requirements for usual service conditions described in IEEE C37.20.1 and for the
specified unusual service conditions.

B. Meet requirements for use as service disconnecting means.
2.04 CIRCUIT BREAKERS
A. Circuit Breaker: |IEEE C37.04, air-magnetic type.
B. Circuit Breaker Operator: Spring-charged stored energy with electric operator.
C. Provide 20% spare breakers with new equipment orders
2.05 PROTECTIVE RELAYS AND INSTRUMENTS

A. Protective Relays: Provide relaying instruments as indicated for each circuit breaker.
1. Schweitzer Engineering Laboratories (SEL) to be base bid

B. Watt-Hour Meters and Wattmeters: ANSI C12.1, three phase induction type with two stators,
each with current and potential coil, rated 5 amperes and 120 volts at 60 Hertz and with the
following features:

1.  Suitable for connection to 3- and 4-wire circuits.

2 Integral demand indicator.

3.  Removable meter with draw-out test plug.

4. Appropriate multiplier tags.

5.  Product: Nexus 1500 or Shark 250. Verify model with Facilities Engineering. Manufactured
by Electro Industries/GaugeTech.

2.06 ACCESSORIES
A. Surge Arrestors: Station class, Mount in incoming line compartment.
B. Provide 4" Infrared (IR) windows at all viewable terminations

C. Circuit Breaker Lifting Device: Portable, floor supported, elevating carriage with a roller base,
for movement of circuit breakers in and out of switchboard structure.

D. Powered breaker test station to be provided for new equipment with cord to connect breaker
2.07 FABRICATION
A. Construction: Indoor.
B. Main Bus: Copper.
2.08 FACTORY FINISHES
A. Clean surfaces before applying paint.
B. Apply corrosion-resisting primer to all surfaces.
C. Apply finish coat of baked enamel paint to 2 mils thick.
D. Finish Color: Manufacturer's standard gray finish.
2.09 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Testin accordance with IEEE C37.20.1.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that support pads furnished under Section 03 3000 are ready to receive products.
B. Verify that field measurements are as indicated on shop drawings.
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3.02 INSTALLATION

A. Install in accordance with IEEE C37.20.1.

B. Provide required support and attachment in accordance with Section 26 0529.
C. Install switchgear plumb and level and with each section aligned properly.
D

Make electrical connections between equipment sections using connectors furnished by
manufacturer.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - 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 7.1 .
D.

Air Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section 7.6.1.3. Tests
listed as optional are not required.

3.04 ADJUSTING
A. Adjust protective relays in accordance with recommendations in Owner's coordination study.
B. Adjust protective relays as directed.
C. Set all breakers according to power study
3.05 CLOSEOUT ACTIVITIES
A. Demonstrate operation of circuit breakers.
B. Fuses to be labeled inside doors of all bays
C. Interior of all equipment to be thoroughly cleaned prior to turning over to Facilities.
END OF SECTION 26 1300
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SECTION 26 1321
AIR INTERRUPTER SWITCHES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Medium-voltage air interrupter switches.
B. Medium-voltage fuses.
1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Concrete pads and foundations.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

1.03 REFERENCE STANDARDS
A. |EEE C37.20.3 - IEEE Standard for Metal-Enclosed Interrupter Switchgear (1 kV-38 kV); 2013.

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

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

B. Shop Drawings: Indicate outline dimensions, enclosure construction, shipping splits, lifting and
supporting points, electrical single line diagram, and equipment electrical ratings.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
B. Eaton Corporation: www.eaton.com/#sle.
C. Substitutions: See Section 01 6000 - Product Requirements.
2.02 AIR INTERRUPTER SWITCHES

A. Description: IEEE C37.20.3, switchgear assembly of individual air interrupter switches in free-
standing cubicles, securely bolted together to form an integrated structure, suitable for
installation where accessible by general public.

B. Enclosure: Indoor.

1. Include continuous ground bus through switchgear assembly, securely connected to frame
of each cubicle.

2. Finish: Manufacturer's standard baked enamel paint 2 mils thick.
2.03 COMPONENTS
A. Interrupter Switch: Nonfused two position load interrupter switch.
2.04 ACCESSORIES
A. Surge Arrestors: Station class, rated ___ kV; mount in incoming line compartment.
B. Incoming Cable Terminations: Clamp-type.

C. Electric Switch Operator: 48 volts AC; operable manually with removable handle or through
motor and gear train. Interlock fuse compartment door to prevent opening with switch in
CLOSED position.

D. Provide 4" IR windows at all viewable termination points.
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2.05 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Provide factory inspection and testing in accordance with IEEE C37.20.3.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide required support and attachment in accordance with Section 26 0529.
C. Install on concrete pad as indicated on Drawings.
3.02 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
END OF SECTION 26 1321
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SECTION 26 2200
LOW-VOLTAGE TRANSFORMERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. General purpose transformers.

B. K-factor transformers rated for nonlinear loads.

C. Buck-boost transformers.

D. Shielded transformers.
1.02 RELATED REQUIREMENTS
A.
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Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.

Section 26 0526 - Grounding and Bonding for Electrical Systems.

Section 26 0529 - Hangers and Supports for Electrical Systems.

Section 26 0533.13 - CONDUIT: Flexible conduit connections.

Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.
Section 26 0916 - Electric Controls and Relays: Industrial control transformers.

Section 26 2416 - Panelboards.

1.03 REFERENCE STANDARDS
A.
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10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial
Equipment - Distribution Transformers; Current Edition.

IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type General Purpose Distribution and Power Transformers; 1982
(R2006).

IEEE C57.96 - Guide for Loading Dry-Type Distribution and Power Transformers; 2013.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2009.
NEMA ST 20 - Dry-Type Transformers for General Applications; 2014.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

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

UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions.

UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition,
Including All Revisions.

1.04 SUBMITTALS
A.
B.

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

Product Data: Include voltage, kVA, impedance, tap configurations, insulation system class

and rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point

dimensions, weight, required clearances, service condition requirements, and installed

features.

1. Vibration Isolators: Include attachment method and rated load and deflection.

2. K-factor Rated Transformers: Include K-factor ratings.

3.  Shielded Transformers: Include shielding method and noise attenuation performance.

4. Small Power Centers: Include panelboard bus ampacity, integrated short circuit ampere
rating, and circuit breaker sizes and ampere ratings.
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C. Shop Drawings: Provide dimensioned plan and elevation views of transformers and adjacent
equipment with all required clearances indicated.

D. Source Quality Control Test Reports: Include reports for tests designated in NEMA ST 20 as
design and routine tests.

E. Field Quality Control Test Reports.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Project Record Documents: Record actual locations of transformers.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.06 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 in accordance with manufacturer's written instructions. Lift only with lugs provided for
the purpose. Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.07 FIELD CONDITIONS

A. Ambient Temperature: Do not exceed the following maximum temperatures during and after
installation of transformers.

1.  Greater than 10 kVA: 104 degrees F maximum.
2. Lessthan 10 kVA: 77 degrees F maximum.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Schneider Electric; Square D Products[<>]: www.schneider-electric.us/#sle.
B. Eaton Corporation;[ . www.eaton.com/#sle.
C. Substitutions: See Section 01 6000 - Product Requirements.
2.02 TRANSFORMERS - GENERAL REQUIREMENTS

A. Description: Factory-assembled, dry type transformers for 60 Hz operation designed and
manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for
the purpose intended.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:
1. Altitude: Less than 3,300 feet.
2.  Ambient Temperature:
a. Greater than 10 kVA: Not exceeding 104 degrees F.
b. Lessthan 10 kVA: Not exceeding 77 degrees F.

C. Core: High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point,
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate
movement and maintain consistent pressure throughout core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

E. Basic Impulse Level: 10 kV.
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Ground core and coil assembly to enclosure by means of a visible flexible copper grounding
strap.

Isolate core and coil from enclosure using vibration-absorbing mounts.

Nameplate: Include transformer connection data, ratings, wiring diagrams, and overload
capacity based on rated winding temperature rise.

2.03 GENERAL PURPOSE TRANSFORMERS

A

o

Description: Self-cooled, two winding transformers listed and labeled as complying with UL 506
or UL 1561; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.

Insulation System and Allowable Average Winding Temperature Rise:

1.  Lessthan 15 kVA: Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.

2.  15kVA and Larger: Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

Coil Conductors: Continuous copper windings with terminations brazed or welded.

Winding Taps:

1. Lessthan 3 kVA: None.

2. 3 kVA through 15 kVA: Two 5 percent full capacity primary taps below rated voltage.

3. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

4. 500 kVA and Larger: Two 2.5 percent full capacity primary taps above and two 2.5
percent full capacity primary taps below rated voltage.

Energy Efficiency: Comply with 10 CFR 431, Subpart K.
Sound Levels: Standard sound levels complying with NEMA ST 20

Mounting Provisions:

1. Less than 15 kVA: Suitable for wall mounting.

2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

Transformer Enclosure: Comply with NEMA ST 20.
1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor clean, dry locations: Type 2.
b. Outdoor locations: Type 3R.
2. Construction: Steel.
a. Lessthan 15 kVA: Totally enclosed, non-ventilated.
b. 15 kVA and Larger: Ventilated.
3.  Finish: Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

Accessories:

1. Mounting Brackets: Provide manufacturer's standard brackets.

2.  Weathershield Kits: Provide for ventilated transformers installed outdoors to provide a
listed NEMA EN 10250, type 3R assembly.

3. Lug Kits: Sized as required for termination of conductors as indicated on the drawings.

2.04 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS

A.

Description: Self-cooled, two winding transformers listed and labeled as complying with UL
1561, and designed to supply nonlinear loads to the degree designated by the UL defined K-
factor; ratings as indicated on the drawings.
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Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.
K-factor Rating: K-4, or higher.

Insulation System and Allowable Average Winding Temperature Rise: Class 220 degrees C
insulation system with 150 degrees C average winding temperature rise.

Coil Conductors: Continuous copper windings with terminations brazed or welded. Individually
insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at
harmonic frequencies. Size secondary neutral conductor at twice the secondary phase
conductor ampacity.

Winding Taps: Two 2.5 percent full capacity primary taps above and four 2.5 percent full
capacity primary taps below rated voltage.

Neutral Bus: Sized to accommodate twice the rated secondary current.
Energy Efficiency: Comply with 10 CFR 431, Subpart K.
Sound Levels: Standard sound levels complying with NEMA ST 20

Mounting Provisions:
1.  Upto 75 kVA: Suitable for wall, floor, or trapeze mounting.
2. Larger than 75 kVA: Suitable for floor mounting.

Electrostatic Shield: Provide grounded copper electrostatic shield between primary and
secondary windings to attenuate electrical noise.

Transformer Enclosure: Comply with NEMA ST 20.

1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:

2. Construction: Steel, ventilated.

3. Finish: Manufacturer's standard grey, suitable for outdoor installations.

4.  Provide lifting eyes or brackets.

Accessories:
1. Mounting Brackets: Provide manufacturer's standard brackets.
2. Lug Kits: Sized as required for termination of conductors as indicated on the drawings.

2.05 BUCK-BOOST TRANSFORMERS

A

Description: Self-cooled, four winding, buck-boost transformers listed and labeled as complying
with UL 506 or UL 1561, and suitable for field connection as an autotransformer; ratings as
indicated on the drawings.

Insulation System and Allowable Average Winding Temperature Rise:
1. Lessthan 0.25 kVA: Class 105 degree C insulation system with 55 degrees C rise.
2.  0.25kVA and Larger: Class 180 degree C insulation system with 115 degree C rise.

Coil Conductors: Continuous windings.

Lugs: Suitable for terminating conductors sized for full rated load ampacity of transformer when
operating in buck-boost configuration indicated.

Mounting Provisions: Suitable for wall mounting.

Transformer Enclosure: Comply with NEMA ST 20.

1. Environment Type per NEMA EN 10250: Type 3R.

2. Construction: Steel, totally enclosed, non-ventilated.

3. Finish: Manufacturer's standard grey, suitable for outdoor installations.

2.06 SHIELDED TRANSFORMERS

A.

B.

Description: Self-cooled, two winding, shielded isolation transformers listed and labeled as
complying with UL 506 or UL 1561; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.

11-19-2025 26 2200 - 4 Low-Voltage Transformers



c-Io

Secondary Voltage: 208Y/120 volts, 3 phase.

Insulation System and Allowable Average Winding Temperature Rise:

1.  Lessthan 15 kVA: Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.

2.  15kVA and Larger: Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

Coil Conductors: Continuous copper windings with terminations brazed or welded.

Winding Taps:

1. Lessthan 3 kVA: None.

2. 3 kVA through 15 kVA: Two 5 percent full capacity primary taps below rated voltage.

3. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

4. 500 kVA and Larger: Two 2.5 percent full capacity primary taps above and two 2.5
percent full capacity primary taps below rated voltage.

Energy Efficiency: Comply with 10 CFR 431, Subpart K.
Sound Levels: Standard sound levels complying with NEMA ST 20
Winding Shield: Electrostatic, with separate insulated grounding connection.

Mounting Provisions:

1. Less than 15 kVA: Suitable for wall mounting.

2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

Transformer Enclosure: Comply with NEMA ST 20.

1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:

2. Construction: Steel.
a. Lessthan 15 kVA: Totally enclosed, non-ventilated.
b. 15 kVA and Larger: Ventilated.

3. Finish: Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.

Accessories:
1. Mounting Brackets: Provide manufacturer's standard brackets.
2. LugKits: Sized as required for termination of conductors as indicated on the drawings.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.

D.

Verify that field measurements are as indicated.

Verify that suitable support frames and anchors are installed where required and that mounting
surfaces are ready to receive transformers.

Perform pre-installation tests and inspections on transformers per manufacturer's instructions
and as specified in NECA 409. Correct deficiencies prior to installation.

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

3.02 INSTALLATION

A

B.
C.
D

Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.
Install transformers in accordance with NECA 409 and IEEE C57.94.

Use flexible conduit, under the provisions of Section 26 0533.13, 2 feet minimum length, for
connections to transformer case. Make conduit connections to side panel of enclosure.
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E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and
in accordance with manufacturer's instructions and NFPA 70.
F. Install transformers plumb and level.
G. Transformer Support:
1. Provide required support and attachment in accordance with Section 26 0529, where not
furnished by transformer manufacturer.
2. Use integral transformer flanges, accessory brackets furnished by manufacturer, or field-
fabricated supports to support wall-mounted transformers.
3. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 3000.
4. Use trapeze hangers assembled from threaded rods and metal channel (strut) to support
suspended transformers. Provide independent support from building structure. Do not
provide support from piping, ductwork, or other systems.

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

I.  Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the
enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

J.  Where not factory-installed, install lugs sized as required for termination of conductors as
indicated.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
3.04 ADJUSTING
A. Measure primary and secondary voltages and make appropriate tap adjustments.

B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from transformer components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 2200
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SECTION 26 2300
LOW-VOLTAGE SWITCHGEAR

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Low-voltage (600 V and less) standard (non-arc-resistant) metal-enclosed drawout switchgear
and accessories for service and distribution applications.

B. Low-voltage power circuit breakers for switchgear.
1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.
C. Section 26 0529 - Hangers and Supports for Electrical Systems.
D

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

m

Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

Section 26 2100 - Low-Voltage Electrical Service Entrance.

Section 26 2413 - Switchboards.

Section 26 2419 - Motor-Control Centers.

Section 26 2513 - Low-Voltage Busways.

Section 26 2713 - Electricity Metering: For interface with equipment specified in this section.
Section 26 2813 - Fuses: Fuses for fusible switches.

rXoc T I @M

. Section 26 4300 - Surge Protective Devices.
1.03 REFERENCE STANDARDS

A. ANSI C37.50 - American National Standard for Switchgear - Low-Voltage AC Power Circuit
Breakers Used in Enclosures - Test Procedures; 2012.

B. ANSI C37.51 - American National Standard for Switchgear - Metal-Enclosed Low-Voltage AC
Power Circuit Breaker Switchgear Assemblies - Conformance Test Procedures; 2003 (R2010),
with Amendment 1, 2010.

C. |IEEE C37.13 - IEEE Standard for Low-Voltage AC Power Circuit Breakers Used in Enclosures;
2015.

D. IEEE C37.16 - IEEE Standard for Preferred Ratings, Related Requirements, and Application
Recommendations for Low-Voltage AC (635 V and below) and DC (3200 V and below) Power
Circuit Breakers; 2009.

E. |IEEE C37.17 - IEEE Standard for Trip Systems for Low-Voltage (1000 V and below) AC and
General Purpose (1500 V and below) DC Power Circuit Breakers; 2012.

IEEE C37.20.1 - IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker
Switchgear; 2002 (R2007).

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2008.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

m

c-Io

11-19-2025 26 2300 - 1 Low-Voltage Switchgear



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

M. UL 1066 - Low-Voltage AC and DC Power Circuit Breakers Used in Enclosures; Current
Edition, Including All Revisions.

N. UL 1558 - Switchgear; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances 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. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

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

B. Service Entrance Switchgear:
1.  Coordinate with Utility Company to provide switchgear with suitable provisions for
electrical service and utility metering, where applicable.
a. Corewell standard is Primary service (owned transformer) at all owned sites.
2. Coordinate with Owner to arrange for Utility Company required access to equipment for
installation and maintenance.
3. Obtain Utility Company approval of switchgear prior to fabrication.
4. Arrange for inspections necessary to obtain Utility Company approval of installation.
1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for switchgear,
enclosures, overcurrent protective devices, and other installed components and accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective device.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store switchgear in accordance with manufacturer's instructions
and IEEE C37.20.1.

B. Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchgear, which is not weatherproof until completely and properly installed). Where
necessary, provide temporary enclosure space heaters or temporary power for permanent
factory-installed space heaters.

C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

D. Handle carefully to avoid damage to switchgear internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Low-Voltage Switchgear:
1. Schneider Electric; Square D : www.schneider-electric.us/#sle.
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2. Eaton Corporation: www.eaton.com/#sle.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Construction Manager
accepts responsibility for costs associated with any necessary modifications to related work,
including any design fees.

2.02 LOW-VOLTAGE SWITCHGEAR

A

Provide switchgear assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

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

Description: Dead-front standard (non-arc-resistant) type metal-enclosed drawout switchgear
complying with IEEE C37.20.1 and ANSI C37.51; listed and labeled as complying with UL
1558; ratings, configurations and features as indicated on the drawings.

Configuration:

1. Compartmentalization: Provide barriered compartments for each overcurrent protective
device, distribution bus, and rear cable connection area.

2.  Arrangement: Rear accessible, front and rear aligned.

3. Rear Access: Bolted covers.

Service Entrance Switchgear:

1. Listed and labeled as suitable for use as service equipment according to UL 869A.

2. For solidly-grounded wye systems, provide factory-installed main bonding jumper between
neutral and ground busses, and removable neutral disconnecting link for testing purposes.

3. Comply with Utility Company requirements for electrical service.

4. Utility Metering Provisions: Provide separate barriered compartment complying with Utility
Company requirements where indicated or where required by Utility Company. Include
hinged sealable door and provisions for Utility Company current transformers (CTs),
potential transformers (PTs), or potential taps as required.

Switchgear With Busway Transitions: Configured for bussed connection to busway provided in
accordance with Section 26 2513.

Switchgear With Fire Pump Taps: Provide separate bussed vertical section with suitable lugs
for fire pump connection to line side of main service disconnect device(s).

Provide integral top rail-mounted lifting device where indicated.

Service Conditions:

1. Provide switchgear and associated components suitable for operation under the following
service conditions without derating:
a. Altitude: Less than 6,600 feet.
b. Ambient Temperature: Between -22 degrees F and 104 degrees F.

2. Provide switchgear and associated components suitable for operation at indicated ratings
under the service conditions at the installed location.

Short Circuit Current Rating:

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

2. Provide switchgear with listed short circuit rating not less than the available fault current at
the installed location as determined by short circuit study performed in accordance with
Section 26 0573.

3. Minimum Rating: 65,000 rms symmetrical amperes.

Short-Time Current (30-Cycle Withstand) Rating: Equivalent to specified short circuit current
rating.
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L. Main Devices: Configure for top or bottom incoming feed as indicated or as required for the
installation. Provide top-mounted pullbox as indicated or as required to facilitate installation of
incoming feed.

M. Bussing: Sized in accordance with UL 1558 temperature rise requirements.
1. Main bus (horizontal cross bus) to be fully rated through full length of switchgear.
2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.
3.  Provide solidly bonded equipment ground bus through full length of switchgear, with a
suitable lug for each feeder and branch circuit equipment grounding conductor.
4. Phase and Neutral Bus Material: Copper. Aluminum bussing only to be considered as VE
option.
Ground Bus Material: Copper.
Provide insulated main bus (horizontal cross bus) and vertical section bus, with
accommodations for accessible bus joints.

oo

N. Conductor Terminations: Suitable for use with the conductors to be installed.
1.  Line Conductor Terminations:
a. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors
only.
b. Main and Neutral Lug Type: Mechanical.
2. Load Conductor Terminations:
a. Lug Material: Copper, suitable for terminating copper conductors only.
b. Lug Type:
1) Provide compression lugs where indicated.

O. Enclosures:
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.
Finish: Manufacturer's standard unless otherwise indicated.
3.  Enclosure Space Heaters:
a. Provide in each switchgear section installed outdoors and in unconditioned indoor
spaces.
b. Size according to manufacturer's recommendations for worst case ambient
temperature to prevent condensation.
c. Heater Control: Thermostat.
d. Heater Power Source: Provide connection to transformer factory-installed in
switchgear or suitable external branch circuit as indicated or as required.
4. Outdoor Enclosures:
a. Color: Manufacturer's standard.
b. Access Doors: Lockable, with all locks keyed alike.

N

P. Future Provisions:
1.  Prepare designated spaces for future installation of devices including bussing, connectors,
mounting hardware and all other required provisions.
2. Arrange and equip through bus and ground bus to accommodate future installation of
additional switchgear sections.

Q. Arc Flash Energy-Reducing Maintenance Switching: For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

R. Owner Metering:
1. Provide microprocessor-based digital electrical metering system including all instrument
transformers, wiring, and connections necessary for measurements specified.
2. Basis of Design: Shark-200.
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Measured Parameters:

Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.

Current (Amps): For each phase and neutral.

Frequency (Hz).

Real power (kW): For each phase, 3-phase total.

Reactive power (kVAR): For each phase, 3-phase total.

Apparent power (kVA): For each phase, 3-phase total.

g. Power factor.

Meter Accuracy: Plus/minus 1.0 percent.

Features:

a. Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.

b. Remote monitoring capability via PC.

~ooo0oTp

Instrument Transformers:

1.
2.
3.
4.

Comply with IEEE C57.13.

Select suitable ratio, burden, and accuracy as required for connected devices.

Current Transformers: Connect secondaries to shorting terminal blocks.

Potential Transformers: Include primary and secondary fuses with disconnecting means.

2.03 LOW-VOLTAGE POWER CIRCUIT BREAKERS

A.
B.
C.
1.
2.
3.
D.
1.
2.
3.
4.
E.
1.
2.
11-19-2025

Description: Quick-make, quick-break, trip-free low-voltage power circuit breakers with two-
step stored energy closing mechanism; 100 percent rated; complying with IEEE C37.13, IEEE
C37.16, IEEE C37.17, and ANSI C37.50; listed and labeled as complying with UL 1066;
ratings, configurations, and features as indicated on the drawings.

Interrupting Capacity: Provide circuit breakers with interrupting capacity as required to provide
the short circuit current rating indicated.

Construction: Drawout.

Allows withdrawal of circuit breaker into test and disconnected positions, with racking
position indication (connected, test, disconnected, withdrawn).

Provide safety interlock to prevent racking of circuit breaker while in the ON position.
Provide Arc reduction switch for breakers rated 1200A and above or per NFPA 70
standards.

Trip Units: Solid state, microprocessor-based, true rms sensing.

Provide the following field-adjustable trip response settings:
a. Long time pickup, adjustable by replacing interchangeable trip unit or by setting dial.
b. Long time delay.
c. Short time pickup and delay.
d. Instantaneous pickup.

1) Include instantaneous function for feeder circuit breakers.
e. Ground fault pickup and delay where ground fault protection is indicated.
Provide zone selective interlocking capability where indicated, capable of communicating
with other electronic trip circuit breakers and external ground fault sensing systems to
control short time delay and ground fault delay functions for system coordination
purposes.
Provide communication capability where indicated: Compatible with system indicated.
Provide breaker test kit for new switchgear with drawout breakers.

Provide the following features and accessories where indicated or where required to complete
installation:

Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.
Auxiliary Switch: SPDT switch suitable for connection to system indicated for indicating
when circuit breaker has tripped or been turned off.
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3. Undervoltage Release: For tripping circuit breaker upon predetermined drop in coll
voltage with field-adjustable time delay to prevent nuisance tripping.

4. Alarm Switch: SPDT switch suitable for connection to system indicated for indicating
when circuit breaker has tripped.

F. Quantity: Provide at least 20% spare breakers in all panels.
2.04 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Factory test switchgear according to IEEE C37.20.1, including the following production tests on
each switchgear assembly or component:
1. Dielectric tests.
2. Mechanical operation tests.
3.  Grounding of instrument transformer cases test.
4. Electrical operation and control wiring tests, including polarity and sequence tests.

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

B. Verify that the ratings and configurations of the switchgear and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive switchgear.
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. Install switchgear in accordance with NECA 1 (general workmanship) and IEEE C37.20.1.

C. Arrange equipment to provide required clearances and maintenance access, including
accommodations for drawout circuit breakers.

D. Provide required support and attachment in accordance with Section 26 0529.

m

Install switchgear plumb and level.

F. Unless otherwise indicated, mount switchgear on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 3000.

G. Provide grounding and bonding in accordance with Section 26 0526.
H. Install all field-installed devices, components, and accessories.

I.  Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

J. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 0573.

K. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

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

C. Before energizing switchgear, perform preoperation checks in accordance with IEEE C37.20.1.
Inspect and test in accordance with NETA ATS, except Section 4.
E. Perform inspections and tests listed in NETA ATS, Section 7.1.

o
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Low-Voltage Power Circuit Breakers: Perform inspections and tests listed in NETA ATS,
Section 7.6.1.2 for all main circuit breakers and circuit breakers larger than 500 amperes. Tests
listed as optional are not required.

1.  Test functions of the trip unit by means of secondary injection.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as

required by NFPA 70.

1.  Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is not required.

Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.

Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

Test shunt trips to verify proper operation.

Correct deficiencies and replace damaged or defective switchgear assemblies or associated
components.

3.04 ADJUSTING

A

B.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

Adjust alignment of switchgear covers and doors.

3.05 MAINTENANCE

A.

B.
C.
D

Maintenance Materials: Furnish owners manuals in maintenance of project
Electronic trip Circuit breakers: Provide at least one portable test set
Provide 4" Infrared (IR) windows at all viewable termination points.

Drawout devices:

1. Handles necessary for racking devices. One for each electrical room containing
switchgear with drawout devices.

2. Provide remote racking devices with minimum 20 feet cord for safety

3. Lifting yokes: One of each different yoke required, for each electrical room containing
drawout devices.

4. Portable lifting devices: One for each electrical room containing switchgear with drawout
devices and no integral top rail-mounted lifting device.

3.06 CLEANING

A.

B.

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

Repair scratched or marred surfaces to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A
B.
C.

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

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

and associated devices.

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

2. Provide minimum of two hours of training.

3. Manufacturer's authorized representative.

4. Location: At project site.
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3.08 PROTECTION
A. Protect installed switchgear assemblies from subsequent construction operations.
END OF SECTION 26 2300
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SECTION 26 2413
SWITCHBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

B.

Low-voltage (600 V and less) switchboards and associated accessories for service and
distribution applications.

Overcurrent protective devices for switchboards.

1.02 RELATED REQUIREMENTS

A.

B.
C.
D

m

m

Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.

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

Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

Section 26 2513 - Low-Voltage Busways.

Section 26 2813 - Fuses: Fuses for fusible switches.
1. Includes requirements for spare fuses and spare fuse cabinets.

1.03 REFERENCE STANDARDS

A.

mmo o w

©

M.
N.
0.

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2008.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

NECA 400 - Standard for Installing and Maintaining Switchboards; 2007.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NEMA PB 2 - Deadfront Distribution Switchboards; 2011.

NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and
Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less; 2013.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

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

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
UL 891 - Switchboards; Current Edition, Including All Revisions.

UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

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 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. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

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

B. Service Entrance Switchboards:
1. Coordinate with Utility Company to provide switchboards with suitable provisions for
electrical service and utility metering, where applicable.
2. Coordinate with Owner to arrange for Utility Company required access to equipment for
installation and maintenance.
3. Obtain Utility Company approval of switchboard prior to fabrication.
4. Arrange for inspections necessary to obtain Utility Company approval of installation.

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

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

1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

C. Shop Drawings: Indicate dimensions, voltage, bus ampacities, overcurrent protective device
arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal
information, and installed features and accessories.

1. Include dimensioned plan and elevation views of switchboards and adjacent equipment
with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

4. Include documentation of listed series ratings upon request.

5. Include documentation demonstrating selective coordination upon request.

D. Service Entrance Switchboards: Include documentation of Utility Company approval of
switchboard.

E. Source Quality Control Test Reports: Include reports for tests designated in NEMA PB 2 as
production (routine) tests.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Field Quality Control Test Reports.

H. Project Record Documents: Record actual installed locations of switchboards and final
equipment settings.

I.  Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 6000 - Product Requirements, for additional provisions.
2. Enclosure Keys: Two of each different key.
3. Electronic Trip Circuit Breakers: Provide one portable test set.
4. Drawout Devices:
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a. Handles Necessary for Racking of Devices: One for each electrical room containing
switchgear with drawout devices.

b. Lifting Yokes: One of each different yoke required, for each electrical room
containing drawout devices.

c. Portable Lifting Devices: One for each electrical room containing switchboards with
drawout devices and no integral top rail-mounted lifting device.

d. Removable Covers: One for blocking each different opening size when device is
temporarily removed from its compartment.

5. See Section 26 2813 for requirements for spare fuses and spare fuse cabinets.

1.06 QUALITY ASSURANCE

A.
B.

Comply with requirements of NFPA 70.

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

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

D.

Receive, inspect, handle, and store switchboards in accordance with manufacturer's
instructions, NECA 400, and NEMA PB 2.1.

Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchboards, which are not weatherproof until completely and properly installed).
Where necessary, provide temporary enclosure space heaters or temporary power for
permanent factory-installed space heaters.

Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

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

1.08 FIELD CONDITIONS

A.

Maintain field conditions within required service conditions during and after installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Switchboards:
1. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
2. Eaton Corporation: www.eaton.com/#sle.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Construction Manager
accepts responsibility for costs associated with any necessary modifications to related work,
including any design fees.

2.02 SWITCHBOARDS

A.

w

Provide switchboards consisting of all required components, control power transformers,
instrumentation and control wiring, accessories, etc. as necessary for a complete operating
system.

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

Description: Dead-front switchboard assemblies complying with NEMA PB 2, and listed and
labeled as complying with UL 891; ratings, configurations and features as indicated on the
drawings.

Service Entrance Switchboards:

1. Listed and labeled as suitable for use as service equipment according to UL 869A.

2.  For solidly-grounded wye systems, provide factory-installed main bonding jumper between
neutral and ground busses, and removable neutral disconnecting link for testing purposes.

3. Comply with Utility Company requirements for electrical service.
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4.  Utility Metering Provisions: Provide separate barriered compartment complying with Utility
Company requirements where indicated or where required by Utility Company. Include
hinged sealable door and provisions for Utility Company current transformers (CTs),
potential transformers (PTs), or potential taps as required.

Switchboards With Busway Transitions: Configured for bussed connection to busway provided
in accordance with Section 26 2513.

Switchboards With Fire Pump Taps: Provide separate bussed vertical section with suitable
lugs for fire pump connection to line side of main service disconnect device(s).

Switchboards With Drawout Devices: Provide integral top rail-mounted lifting device where
indicated.

Service Conditions:
1. Provide switchboards and associated components suitable for operation under the
following service conditions without derating:
a. Altitude: Less than 6,600 feet.
b. Ambient Temperature:
1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers:
Between 23 degrees F and 104 degrees F.
2.  Provide switchboards and associated components suitable for operation at indicated
ratings under the service conditions at the installed location.

Short Circuit Current Rating:

1. Provide switchboards 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 0573.

2. Minimum Rating: 65,000 rms symmetrical amperes.

Main Devices: Configure for top or bottom incoming feed as indicated or as required for the
installation. Provide separate pull section and/or top-mounted pullbox as indicated or as
required to facilitate installation of incoming feed.

Bussing: Sized in accordance with UL 891 temperature rise requirements.

1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard
(non-tapered). Tapered bus is not permitted.

2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

3. Provide solidly bonded equipment ground bus through full length of switchboard, with a
suitable lug for each feeder and branch circuit equipment grounding conductor.

4. Phase and Neutral Bus Material: Copper.

5. Ground Bus Material: Copper.

Conductor Terminations: Suitable for use with the conductors to be installed.
1.  Line Conductor Terminations:
a. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors
only.
b. Main and Neutral Lug Type: Mechanical.
2.  Load Conductor Terminations:
a. Lug Material: Copper, suitable for terminating copper conductors only.
b. Lug Type:
1) Provide mechanical lugs unless otherwise indicated.

Enclosures:

1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1 or Type 2 (drip-proof).
b. Outdoor Locations: Type 3R.

2. Finish: Manufacturer's standard unless otherwise indicated.
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3. Enclosure Space Heaters:
a. Provide in each switchboard section installed outdoors and in unconditioned indoor
spaces.
b. Size according to manufacturer's recommendations for worst case ambient
temperature to prevent condensation.
c. Heater Control: Thermostat.
d. Heater Power Source: Provide connection to transformer factory-installed in
switchboard or suitable external branch circuit as indicated or as required.
4. Outdoor Enclosures:
a. Color: Manufacturer's standard.
b. Access Doors: Lockable, with all locks keyed alike.
c. Concrete pads to be provided under all exterior equipment.

N. Future Provisions:

1. Prepare designated spaces for future installation of devices including bussing, connectors,
mounting hardware and all other required provisions.

2. Provide a minimum of 20% spare breakers for future use with new equipment.

3. Equip distribution sections with full height vertical bussing to accommodate maximum
utilization of space for devices.

4. Arrange and equip through bus and ground bus to accommodate future installation of
additional switchboard sections.

O. Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.

1. Where overcurrent protective devices equipped with integral ground fault protection are
used, provide separate neutral current sensor where applicable.

2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence or residual ground fault detection method unless otherwise

indicated.

b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

P. Arc Flash Energy-Reducing Maintenance Switching: For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

Q. Owner Metering:
1. Provide microprocessor-based digital electrical metering system including all instrument
transformers, wiring, and connections necessary for measurements specified.
2. Basis of Design: Shark-200.
3. Measured Parameters:
Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.
Current (Amps): For each phase and neutral.
Frequency (Hz).
Real power (kW): For each phase, 3-phase total.
Reactive power (kVAR): For each phase, 3-phase total.
Apparent power (kVA): For each phase, 3-phase total.
g. Power factor.
Meter Accuracy: Plus/minus 1.0 percent.
5. Features:
a. Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.
b. Remote monitoring capability via PC.

P Q0T

P

R. Instrument Transformers:
1.  Comply with IEEE C57.13.
2.  Select suitable ratio, burden, and accuracy as required for connected devices.
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3.
4.

1.

Current Transformers: Connect secondaries to shorting terminal blocks.
Potential Transformers: Include primary and secondary fuses with disconnecting means.

2.03 OVERCURRENT PROTECTIVE DEVICES

A. Fusible Devices:
Fusible Switches:

a.

Description: Quick-make, quick-break, dead-front fusible switch units complying with

NEMA BS 31047, and listed and labeled as complying with UL 98; ratings,

configurations, and features as indicated on the drawings.

Fuse Clips: As required to accept indicated fuses.

1)  Where NEMA Class R fuses are installed, provide rejection feature to prevent
installation of fuses other than Class R.

Provide externally operable handle with means for locking in the OFF position.

Provide means for locking switch cover in the closed position. Provide safety interlock

to prevent opening the cover with the switch in the ON position with capability of

overriding interlock for testing purposes.

Where fused devices are used, provide a minimum of one full set of spare fuses for

all sizes for maintenance.

B. Circuit Breakers:
Interrupting Capacity:

1.

2.

11-19-2025

a.

b.

C.

Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.
Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

Molded Case Circuit Breakers:

a.

Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489, and complying with FS
W-C-375 where applicable; ratings, configurations, and features as indicated on the
drawings.
1) Provide thermal magnetic circuit breakers unless otherwise indicated.
2) Provide electronic trip circuit breakers where indicated.
Minimum Interrupting Capacity:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.
Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.
1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker
frame sizes 225 amperes and larger.
2) Provide interchangeable trip units where indicated.
Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms
sensing trip units.
1) Provide the following field-adjustable trip response settings:
(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.
(e) Ground fault pickup and delay where ground fault protection is indicated.
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2) Provide zone selective interlocking capability where indicated, capable of
communicating with other electronic trip circuit breakers and external ground
fault sensing systems to control short time delay and ground fault delay
functions for system coordination purposes.

Provide the following circuit breaker types where indicated:

1) 100 Percent Rated Circuit Breakers: Listed for application within the
switchboard where installed at 100 percent of the continuous current rating.

Provide the following features and accessories where indicated or where required to

complete installation:

1)  Shunt Trip: Provide coil voltage as required for connection to indicated trip
actuator.

2) Pad-Lock Provision: For locking circuit breaker handle in OFF position.

3) Auxiliary Switch: SPDT switch suitable for connection to system indicated for
indicating when circuit breaker has tripped or been turned off.

Insulated Case Circuit Breakers:

a.

Description: Quick-make, quick-break, trip-free circuit breakers with two-step stored
energy closing mechanism; standard 80 percent rated unless otherwise indicated;
listed and labeled as complying with UL 489; ratings, configurations, and features as
indicated on the drawings.

Drawout Circuit Breakers:

1) Allows withdrawal of circuit breaker into test and disconnected positions, with
racking position indication (connected, test, disconnected, withdrawn).

2) Provide safety interlock to prevent racking of circuit breaker while in the ON
position.

Minimum Interrupting Capacity:

1) 42,000 rms symmetrical amperes at 240 VAC or 208 VAC.

2) 65,000 rms symmetrical amperes at 480 VAC.

Trip Units: Solid state, microprocessor-based, true rms sensing.

1)  Provide the following field-adjustable trip response settings:

(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.

(b) Long time delay.

(c) Short time pickup and delay.

(d) Instantaneous pickup.

(e) Ground fault pickup and delay where ground fault protection is indicated.

2) Provide zone selective interlocking capability where indicated, capable of
communicating with other electronic trip circuit breakers and external ground
fault sensing systems to control short time delay and ground fault delay
functions for system coordination purposes.

3) Provide communication capability where indicated: Compatible with system
indicated.

Provide the following circuit breaker types where indicated:

1) 100 Percent Rated Circuit Breakers: Listed for application within the
switchboard where installed at 100 percent of the continuous current rating.

2) Current Limiting Circuit Breakers: Without using fusible elements, designed to
limit the let-through energy to a value less than the energy of a one-half cycle
wave of the symmetrical prospective current when operating within its current
limiting range.

Provide the following features and accessories where indicated or where required to

complete installation:

1)  Shunt Trip: Provide coil voltage as required for connection to indicated trip
actuator.

2) Auxiliary Switch: SPDT switch suitable for connection to system indicated for
indicating when circuit breaker has tripped or been turned off.
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2.04 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Factory test switchboards according to NEMA PB 2, including the following production (routine)
tests on each switchboard assembly or component:
1. Dielectric tests.
2. Mechanical operation tests.
3. Grounding of instrument transformer cases test.
4. Electrical operation and control wiring tests, including polarity and sequence tests.
5. Ground-fault sensing equipment test.

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

B. Verify that the ratings and configurations of the switchboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive switchboards.

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. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA
PB 2.1.

C. Arrange equipment to provide required clearances and maintenance access, including
accommodations for any drawout devices.

D. Where switchboard is indicated to be mounted with inaccessible side against wall, provide
minimum clearance of 1/2 inch between switchboard and wall.

E. Provide required support and attachment in accordance with Section 26 0529.

F. Install switchboards plumb and level.

G. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 3000.

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

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

J.  Provide fuses complying with Section 26 2813 for fusible switches as indicated.

K. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.

L. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 0573.

M. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
N. Provide filler plates to cover unused spaces in switchboards.
0. Identify switchboards in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Provide services of a manufacturer's authorized representative to observe installation and
assist in inspection and testing. Include manufacturer's reports with submittals.

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

M.

Before energizing switchboard, perform insulation resistance testing in accordance with NECA
400 and NEMA PB 2.1.

Inspect and test in accordance with NETA ATS, except Section 4.
Perform inspections and tests listed in NETA ATS, Section 7.1.
Fusible Switches: Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

Molded Case and Insulated Case Circuit Breakers: Perform inspections and tests listed in
NETA ATS, Section 7.6.1.1 for all main circuit breakers and circuit breakers larger than 500
amperes. Tests listed as optional are not required.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as

required by NFPA 70.

1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is not required.

Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.

Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

Test shunt trips to verify proper operation.

Correct deficiencies and replace damaged or defective switchboards or associated
components.

3.04 ADJUSTING

A.

B.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

Adjust alignment of switchboard covers and doors.

3.05 CLEANING

A.

B.

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

Repair scratched or marred surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES

A.
B.
C.

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

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

and associated devices.

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

2. Provide minimum of two hours of training.

3. Instructor: Manufacturer's authorized representative.

4. Location: At project site.

3.07 PROTECTION

A.

Protect installed switchboards from subsequent construction operations.
END OF SECTION 26 2413

11-19-2025 26 2413 -9 Switchboards



SECTION 26 2416
PANELBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Power distribution panelboards.
Lighting and appliance panelboards.
Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A.
B.
C.
D

E.

F.

G.
H.

Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.

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

Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

Section 26 2200 - Low-Voltage Transformers: Small power centers with integral primary
breaker, transformer, and panelboard.

Section 26 2713 - Electricity Metering: For interface with equipment specified in this section.
Section 26 4300 - Surge Protective Devices.

1.03 REFERENCE STANDARDS

A.

nmmoow

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

NECA 407 - Standard for Installing and Maintaining Panelboards; 2009.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.
NEMA PB 1 - Panelboards; 2011.

NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 1000V or Less; 2023.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

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

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

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

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

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

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

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

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

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

1.05 SUBMITTALS

A
B.

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

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

Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry

locations, conductor terminal information, and installed features and accessories.

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

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

4. Include documentation of listed series ratings upon request.

Source Quality Control Test Reports: Include reports for tests designated in NEMA PB 1 as
routine tests.

Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Project Record Documents: Record actual installed locations of panelboards and actual
installed circuiting arrangements.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

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

2. Panelboard Keys: Two of each different key.

3. See Section 26 2813 for requirements for spare fuses and spare fuse cabinets.

1.06 QUALITY ASSURANCE

A.
B.

C.

Comply with requirements of NFPA 70.

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

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

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

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

and NECA 407.

B. Storein aclean, 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.

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

1.08 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1.  Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Schneider Electric; Square D Products: www.schneider-electric.us
B. Eaton Corporation;[Cutler Hammer]: www.eaton.com.
2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude: Less than 6,600 feet.
2. Ambient Temperature:
a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees
F.

C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault

current at the installed location as determined by short circuit study performed in
accordance with Section 26 0573.

2. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.

3. Label equipment utilizing series ratings as required by NFPA 70.

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

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

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

G. Bussing: Sized in accordance with UL 67 temperature rise requirements.
1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2.  Provide 200 percent rated neutral bus and lugs where indicated, where oversized neutral

conductors are provided, or where panelboards are fed from K-rated transformers.

3.  Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for

each feeder and branch circuit equipment grounding conductor.
4. Provide separate isolated/insulated ground bus where indicated or where isolated
grounding conductors are provided.

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

I.  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. Boxes: Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter
taps, or oversized lugs are provided.
c. Provide painted steel boxes for surface-mounted panelboards where indicated, finish
to match fronts.
3. Fronts:
a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough
opening.
c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise
indicated.
d. Provide door hinges on fronts
4. Lockable Doors: All locks keyed alike unless otherwise indicated.

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

Surge Protective Devices: Externally mounted mounted surge protective devices are to be
used and provided in accordance with Section 26 4300, surge protective device base bid to be
Raycap.
Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.
2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence ground fault detection method unless otherwise indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

Multi-Section Panelboards: Provide enclosures of the same height, with feed-through lugs or
sub-feed lugs and feeders as indicated or as required to interconnect sections.

Load centers are not acceptable.

Provide the following features and accessories where indicated or where required to complete
installation:
1.  Feed-through lugs.

2.03 POWER DISTRIBUTION PANELBOARDS

A

Description: Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

Products:
1. Eaton-Cutler Hammer.
2. Schneider.

Conductor Terminations:
1. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type: Mechanical.

Bussing:
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1.
2.

Phase and Neutral Bus Material: Copper.
Ground Bus Material: Copper.

E. Circuit Breakers:

1.
2.
3.

Provide bolt-on type.
Provide thermal magnetic circuit breakers unless otherwise indicated.
Provide electronic trip circuit breakers where indicated.

F. Enclosures:

1.
2.

3.

Provide surface-mounted enclosures unless otherwise indicated.

Fronts: Provide trims to cover access to load terminals, wiring gutters, and other live
parts, with exposed access to overcurrent protective device handles.

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

2.04 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers:

1.

11-19-2025

Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.
Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than:

1) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

c. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Provide compression lugs where indicated.

c. Lug Material: Copper, suitable for terminating copper conductors only.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping

element for overload protection and magnetic instantaneous tripping element for short

circuit protection.

a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame
sizes 225 amperes and larger.

b. Provide interchangeable trip units where indicated.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms

sensing trip units.

a. Provide the following field-adjustable trip response settings:

1) Long time pickup, adjustable by replacing interchangeable trip unit or by setting
dial.

2) Long time delay.

3) Short time pickup and delay.

4) Instantaneous pickup.

5) Ground fault pickup and delay where ground fault protection is indicated.

b. Provide zone selective interlocking capability where indicated, capable of
communicating with other electronic trip circuit breakers and external ground fault
sensing systems to control short time delay and ground fault delay functions for
system coordination purposes.

c. Provide communication capability where indicated: Compatible with system
indicated.
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6. Multi-Pole Circuit Breakers: Furnish with common trip for all poles.
7. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL
943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA for
protection of equipment.

c. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Combination type listed as
complying with UL 1699.

d. 100 Percent Rated Circuit Breakers: Listed for application within the panelboard
where installed at 100 percent of the continuous current rating.

e. Current Limiting Circuit Breakers: Without using fusible elements, designed to limit
the let-through energy to a value less than the energy of a one-half cycle wave of the
symmetrical prospective current when operating within its current limiting range.

8. Provide listed switching duty rated circuit breakers with SWD marking for all branch
circuits serving fluorescent lighting.

9. Do not use tandem circuit breakers.

10. Do not use handle ties in lieu of multi-pole circuit breakers.

11. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

12. Provide the following features and accessories where indicated or where required to
complete installation:

a. Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.

b. Handle Pad-Lock Provision: For locking circuit breaker handle in OFF position.

2.05 SOURCE QUALITY CONTROL

A
B.

See Section 01 4000 - Quality Requirements, for additional requirements.
Factory test panelboards according to NEMA PB 1.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive panelboards.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.

B.
C.
D

nom

Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.
Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

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

Provide required support and attachment in accordance with Section 26 0529.
Install panelboards plumb.

Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

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

Mount floor-mounted power distribution panelboards on properly sized 3 inch high concrete pad
constructed in accordance with Section 03 3000.

Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard
stubbed into accessible space above ceiling and below floor.
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Provide grounding and bonding in accordance with Section 26 0526.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.

2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus
only. Do not terminate on solidly bonded equipment ground bus.

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

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

Multi-Wire Branch Circuits: Group grounded and ungrounded conductors together in the
panelboard as required by NFPA 70.

Set field-adjustable circuit breaker tripping function settings as indicated.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 0573.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Provide filler plates to cover unused spaces in panelboards.
Provide 20% spare breakers in each panel.

Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing
essential loads where indicated. Also provide for the following:
1. Fire detection and alarm circuits.

Identify panelboards in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A.
B.
C.

o

@ mm

H.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.

Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1 for all main circuit breakers. Tests listed as optional are not required.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as
required by NFPA 70.

Test GFCI circuit breakers to verify proper operation.

Test AFCI circuit breakers to verify proper operation.

Test shunt trips to verify proper operation.

Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING

A.

B.
C.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

Adjust alignment of panelboard fronts.

Load Balancing: For each panelboard, rearrange circuits such that the difference between
each measured steady state phase load does not exceed 20 percent and adjust circuit
directories accordingly. Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING

A

B.

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

Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 2416
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SECTION 26 2713
ELECTRICITY METERING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Equipment for Owner electricity metering:
1. Single circuit electricity meters.
2. Multi-circuit electricity meters.

1.02 RELATED REQUIREMENTS

A.
B.
C.

D.

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

Section 26 0533.16 - Boxes for Electrical Systems: Cabinets and enclosures for metering
system components.

Section 26 2813 - Fuses.

1.03 REFERENCE STANDARDS

A
B.
C.
D

E.

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2008.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

1.04 SUBMITTALS

A
B.

E.

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

Product Data: Provide manufacturer's standard catalog pages and data sheets for electricity
metering systems and associated components and accessories. Include ratings, configurations,
standard wiring diagrams, dimensions, service condition requirements, and installed features.

Shop Drawings: Include system interconnection schematic diagrams showing all factory and
field connections. Include requirements for interface with other systems.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Field Quality Control Test Reports.

1.05 QUALITY ASSURANCE

A.
B.

Comply with requirements of NFPA 70.

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

1.06 DELIVERY, STORAGE, AND HANDLING

A
B.

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

Store products in manufacturer's unopened packaging, keep dry and protect from damage until
ready for installation.

1.07 FIELD CONDITIONS

A

Maintain field conditions within required service conditions during and after installation.
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PART 2 PRODUCTS
2.01 MANUFACTURERS

A
B.

Electricity Meters - Basis of Design: Shark 200. To be installed on service Swbd or MDP

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Construction Manager
accepts responsibility for costs associated with any necessary modifications to related work,
including any design fees.

2.02 EQUIPMENT FOR OWNER ELECTRICITY METERING

A.

B.
C.

Provide microprocessor-based digital electricity metering systems including all instrument
transformers, wiring, and connections necessary for measurements specified.

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

Provide electricity metering systems and associated components compatible with the
equipment and associated circuits to be metered.

Service Conditions: Provide electricity meters suitable for operation under the service
conditions at the installed location.

Enclosures:

1. Where not furnished by manufacturer, provide required cabinets and enclosures in
accordance with Section 26 0533.16.

2. 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 or Type 4.

3. Finish: Manufacturer's standard unless otherwise indicated.

Instrument Transformers:

1. Comply with IEEE C57.13, where applicable.

2.  Select suitable ratio, burden, and accuracy as required for connected devices.

3. Current Transformers: Compatible with connected meters; replace meters damaged by
connection of incompatible current transformers. Provide shorting terminal blocks for
connection of secondaries where applicable.

4. Potential Transformers: Include primary and secondary fuses with disconnecting means.

Interface with Other Work:
1. Interface with electrical power monitoring system as specified in Section
2. Interface with building automation system as specified in Section

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings and configurations of metering systems and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive meters.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

moow

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

Install products in accordance with manufacturer's instructions.

Provide required support and attachment components in accordance with Section 26 0529.
Provide grounding and bonding in accordance with Section 26 0526.

Provide fuses complying with Section 26 2813 as required.
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3.03 FIELD QUALITY CONTROL

A.

B.
C.
D

E.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.
Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.

Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

Correct deficiencies and replace damaged or defective metering system components.

3.04 ADJUSTING

A.

Program system parameters according to requirements of Owner.

3.05 CLEANING

A.

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.
3.07 PROTECTION

A. Protect installed system components from subsequent construction operations.

END OF SECTION 26 2713
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SECTION 26 2726
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

G Mmoo

Wall switches.

Wall dimmers.
Receptacles.

Wall plates.

Floor box service fittings.
Poke-through assemblies.
Access floor boxes.

1.02 RELATED REQUIREMENTS
A. Section 26 0533.16 - Boxes for Electrical Systems.
B. Section 26 0553 - Identification for Electrical Systems: l|dentification products and

requirements.

1.03 REFERENCE STANDARDS
A.
B.

@ mMmOo o

L = -

M.
1.04 ADMINISTRATIVE REQUIREMENTS

A.

FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h (Validated 2022).

FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);
2017g (Validated 2023).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).
NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.

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

UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

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

UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

Coordination:

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

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

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

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

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

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.
1. Wall Dimmers: Include derating information for ganged multiple devices.

C. Certificates for Surge Protection Receptacles: Manufacturer's documentation of listing for
compliance with UL 1449.

D. Operation and Maintenance Data:
1. Wall Dimmers: Include information on operation and setting of presets.
2. GFCI Receptacles: Include information on status indicators.

E. Project Record Documents: Record actual installed locations of wiring devices.
1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.
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 MANUFACTURERS
A. Hubbell Incorporated: www.hubbell-wiring.com.
B. Leviton Manufacturing Company, Inc: www.leviton.com.
2.02 WIRING DEVICE APPLICATIONS
A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

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

C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles
installed outdoors or in damp or wet locations.

Provide GFCI protection for receptacles installed within 6 feet of sinks.
Provide GFCI protection for receptacles installed in kitchens.

Provide GFCI protection for receptacles serving electric drinking fountains.
Unless noted otherwise, do not use combination switch/receptacle devices.

IemMmo

For flush floor service fittings, use tile rings for installations in tile floors.

. For flush floor service fittings, use carpet flanges for installations in carpeted floors.
2.03 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.

B. Wiring Devices, Hospital buildings, Unless Otherwise Indicated: White color with stainless steel
wall plate. Match existing building devices and cover plate color and material.

C. Wiring Devices Installed off- site medical buildings ,in Finished Spaces: White with stainless
steel nylon wall plate.

D. Wiring Devices Connected to Emergency Power: Red with stainless steel wall plate factory
engraved "Emergency" unless otherwise indicated.

E. Flush Floor Box Service Fittings: lvory wiring devices with aluminum cover and ring/flange.

F. Flush Poke-Through Service Fittings: Ivory wiring devices with aluminum cover and aluminum
flange.
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G.

Access Floor Boxes: lvory wiring devices with steel cover with insert to match floor
covering.

2.04 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.

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 20and 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.

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.

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

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

Locking Wall Switches: Industrial specification grade, 20 A, 120/277 V with lever type keyed
switch actuator and maintained contacts; switches keyed alike; single pole single throw, double
pole single throw, three way, or four way as indicated on the drawings.

Momentary Contact Wall Switches: Industrial specification grade, 20 A, 120/277 V with toggle
type three position switch actuator and momentary contacts; single pole double throw, off with
switch actuator in center position.

2.05 WALL DIMMERS

A.

C.
D.

Manufacturers:

1.  Leviton Manufacturing Company, Inc: www.leviton.com/#sle.

2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us/#sle.

Wall Dimmers - General Requirements: Solid-state with continuous full-range even control
following square law dimming curve, integral radio frequency interference filtering, power failure
preset memory, air gap switch accessible without removing wall plate, complying with NEMA
WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable for
load controlled as indicated on the drawings.

Control: Slide control type with separate on/off switch.

Power Rating, Unless Otherwise Indicated or Required to Control the Load Indicated on the
Drawings:

2.06 RECEPTACLES

A.

Manufacturers:

1. Hubbell Incorporated: www.hubbell.com/#sle.

2. Leviton Manufacturing Company, Inc: www.leviton.com/#sle.

3. Lutron Electronics Company, Inc; Designer Style: www.lutron.com/#sle.

4. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us/#sle.
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F.

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

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

indicated on the drawings.

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

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

3. Hospital Grade Receptacles: Listed as complying with UL 498 Supplement SD, with
green dot hospital grade mark on device face.

Convenience Receptacles:

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

2. Weather Resistant Convenience Receptacles: Hospital grade, 20A, 125V, NEMA 5-20R,
listed and labeled as weather resistant type complying with UL 498 Supplement SE
suitable for installation in damp or wet locations; single or duplex as indicated on the
drawings.

3. Tamper Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on
the drawings.

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.

a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles: Hospital grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style.

3. Weather Resistant GFCI Receptacles: Industrial 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.

4. Tamper Resistant GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type.

5. Tamper Resistant and Weather Resistant GFCI Receptacles: Industrial specification
grade, duplex, 20A, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as
tamper resistant type and as weather resistant type complying with UL 498 Supplement
SE suitable for installation in damp or wet locations.

USB Charging Devices:

1. USB Charging Devices - General Requirements: Listed as complying with UL 1310 &
498.

a. Charging Capacity - Two-Port Devices: 3.6A_], minimum.

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

a. Products:
1) Leviton T5832.

Locking Receptacles: Industrial specification grade, configuration as indicated on the drawings.
1. Standard Locking Convenience Receptacles: Single, 20A, 125V, NEMA L5-20R.

2.07 FLOOR BOX SERVICE FITTINGS

A.

Manufacturers:

1. Hubbell Incorporated: www.hubbell.com/#sle.

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

3.  Wiremold, a brand of Legrand North America, Inc: www.legrand.us/#sle.

Description: Service fittings compatible with floor boxes provided under Section 26 0533.16
with components, adapters, and trims required for complete installation.
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Above-Floor Service Fittings:

1.

2.

Single Service Pedestal Convenience Receptacles:

a. Configuration: One standard convenience duplex receptacle.
Single Service Pedestal Communications Outlets:

a. Configuration: One 1 inch bushed opening.

b. Voice and Data Jacks: Provided by others.

Single Service Pedestal Furniture Feed:

a. Configuration: One 3/4 inch knockout.

Flush Floor Service Fittings:

1.

Single Service Flush Convenience Receptacles:

a. Cover: Rectangular.

b. Configuration: One standard convenience duplex receptacle(s) with duplex flap
opening(s).

Single Service Flush Communications Outlets:

a. Cover: Rectangular.

b. Configuration: .

c. Voice and Data Jacks: Provided by others.

Single Service Flush Furniture Feed:

a. Cover: Rectangular.

b. Configuration: One 2-1/8 inch by 3/4 inch combination threaded opening(s).

Dual Service Flush Combination Outlets:

a. Cover: Rectangular.

b. Configuration:
1) Power: One standard convenience duplex receptacle(s) with duplex flap

opening(s).

2) Communications:

Dual Service Flush Furniture Feed:

a. Cover: Rectangular.

b. Configuration:
1) Power: One 2-1/8 inch by 3/4 inch combination threaded opening(s).
2) Communications: One 2-1/8 inch by 1 inch combination threaded opening(s).

Accessories:

a. Tile Rings: Finish to match covers; configuration as required to accommodate
specified covers.

b. Carpet Flanges: Finish to match covers; configuration as required to accommodate
specified covers.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

nmmoo

©

11-19-2025

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that wall openings are neatly cut and will be completely covered by wall plates.

Verify that final surface finishes are complete, including painting.

Verify that floor boxes are adjusted properly.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

Verify that core drilled holes for poke-through assemblies are in proper locations.

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

B.

130, including mounting heights specified in those standards unless otherwise indicated.

Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for

installation of wiring devices provided under this section.

1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches: 48 inches above finished floor.

b. Receptacles: 18 inches above finished floor or 6 inches above counter.

Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.

Where multiple receptacles, wall switches, or wall dimmers are installed at the same

location and at the same mounting height, gang devices together under a common wall

plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

5. Install ground pin up..

w N

Install wiring devices in accordance with manufacturer's instructions.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

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.

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

Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

Where split-wired duplex receptacles are indicated, remove tabs connecting top and bottom
receptacles.

Install wiring devices plumb and level with mounting yoke held rigidly in place.
Install wall switches with OFF position down.

Install wall dimmers to achieve full rating specified and indicated after derating for ganging as
instructed by manufacturer.

Do not share neutral conductor on branch circuits utilizing wall dimmers.

Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

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.

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

Identify wiring devices in accordance with Section 26 0553.
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3.04 FIELD QUALITY CONTROL

A
B.
C.

D.
E.

F.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect each wiring device for damage and defects.

Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

Test each receptacle to verify operation and proper polarity.

Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING

A.
B.

Adjust devices and wall plates to be flush and level.

Adjust presets for wall dimmers according to manufacturer's instructions as directed by
Architect.

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 26 2726
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SECTION 26 2813
FUSES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Fuses.
B. Spare fuse cabinet.

1.02 RELATED REQUIREMENTS

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

1.03 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

B. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

C. UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses; Current Edition, Including All
Revisions.

D. UL 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses; Current Edition, Including All Revisions.
E. UL 248-10 - Low-Voltage Fuses - Part 10: Class L Fuses; Current Edition, Including All

Revisions.

F. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All
Revisions.

G. UL 248-15 - Low-Voltage Fuses - Part 15: Class T Fuses; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1.  Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.
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 3000 - 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.

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. Substitutions: See Section 01 6000 - Product Requirements.

2.02 APPLICATIONS

A. Service Entrance:
1.  Fusible Switches up to 600 Amperes: Class RK1, time-delay.
2. Fusible Switches Larger Than 600 Amperes: Class L, time-delay.

B. Feeders:
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1. Fusible Switches up to 600 Amperes: Class RK1, time-delay.
2. Fusible Switches Larger Than 600 Amperes: Class L, time-delay.

C. Individual Motor Branch Circuits: Class RK1, time-delay.

D. In-Line Protection for Pole-Mounted Luminaires: Class CC, time-delay.

E. 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.
1. Class RK1, Fast-Acting, Non-Time-Delay Fuses:
2. Class RK5, Time-Delay Fuses:
3. Class RK5, Fast-Acting, Non-Time-Delay Fuses:

H. Class J Fuses: Comply with UL 248-8.
1. Class J, Fast-Acting, Non-Time-Delay Fuses:

I. Class L Fuses: Comply with UL 248-10.
1. Class L, Fast-Acting, Non-Time-Delay Fuses:

J. Class T Fuses: Comply with UL 248-15.

K. Class CC Fuses: Comply with UL 248-4.
1. Class CC, Fast-Acting, Non-Time-Delay Fuses:

L. Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

M. 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.

2.04 SPARE FUSE CABINET

A.

B.

Description: Wall-mounted sheet metal cabinet with shelves and hinged door with cylinder lock,
suitably sized to store spare fuses and fuse pullers specified.

Electrical contractor to furnish and install spare fuse cabinet(s) for new projects with electrical
substation rooms or medium voltage switchgear containing drawout circuit breakers. Provide
one cabinet in each room containing a unit substation or MV switchgear. Cabinet to be
minimum 48"W x 18"D x 72"H.

PART 3 EXECUTION
3.01 EXAMINATION

A

B.
C.

Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

Verify that mounting surfaces are ready to receive spare fuse cabinet.
Verify that conditions are satisfactory for installation prior to starting work.
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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 where indicated.
D. Identify spare fuse cabinet in accordance with Section 26 0553.
END OF SECTION 26 2813
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SECTION 26 2816.13
ENCLOSED CIRCUIT BREAKERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Enclosed circuit breakers.

1.02 RELATED REQUIREMENTS

A.
B.
C.

D.

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

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

Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

1.03 REFERENCE STANDARDS

A.

o

J.

K.

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

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

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

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

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate work with other trades. Avoid placement of ductwork, piping, equipment, or
other potential obstructions within 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. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted enclosed circuit breakers where indicated.

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

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

1.05 SUBMITTALS

A.

See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data: Provide manufacturer's standard catalog pages and data sheets for circuit
breakers, enclosures, and other installed components and accessories.
1. Include characteristic trip curves for each type and rating of circuit breaker upon request.

C. 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 circuit breakers and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

D. 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.

E. Project Record Documents: Record actual installed locations of enclosed circuit breakers.
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.

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 circuit breaker internal components, enclosure, and finish.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
B. Eaton Corporation: www.eaton.com/#sle.

2.02 ENCLOSED CIRCUIT BREAKERS

A. Description: Units consisting of molded case circuit breakers individually mounted in
enclosures.

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 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:

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

2. Provide enclosed circuit breakers 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 0573.

3. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.

4. Label equipment utilizing series ratings as required by NFPA 70.

E. Enclosed Circuit Breakers Used for Service Entrance: Listed and labeled as suitable for use as
service equipment according to UL 869A.

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

11-19-2025 26 2816.13 -2 Enclosed Circuit Breakers



Provide thermal magnetic circuit breakers unless otherwise indicated.
Provide electronic trip circuit breakers where indicated.

Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is
required, with a suitable lug for terminating each neutral conductor.

Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable
lug for terminating each equipment grounding conductor.

Enclosures: Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL
50E.
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.

Provide externally operable handle with means for locking in the OFF position.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.
2. Where accessory ground fault sensing and relaying equipment is used, equip companion
circuit breakers with ground-fault shunt trips.
a. Use zero sequence ground fault detection method unless otherwise indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

2.03 MOLDED CASE CIRCUIT BREAKERS

A.

Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where
applicable; ratings, configurations, and features as indicated on the drawings.

Interrupting Capacity:

1. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated, but not less than:
a. 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
b. 14,000 rms symmetrical amperes at 480 VAC.

2.  Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.

3. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating indicated.

Conductor Terminations:
1. Provide compression lugs where indicated.
2. Lug Material: Copper, suitable for terminating copper conductors only.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms sensing
trip units.
1. Provide the following field-adjustable trip response settings:
a. Long time pickup, adjustable by replacing interchangeable trip unit or by setting dial.
b. Long time delay.
c. Short time pickup and delay.
d. Instantaneous pickup.
e. Ground fault pickup and delay where ground fault protection is indicated.

Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

11-19-2025 26 2816.13 -3 Enclosed Circuit Breakers



G.

H.

Provide the following circuit breaker types where indicated:

1. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL
943, class A for protection of personnel.

2. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA for
protection of equipment.

3. Current Limiting Circuit Breakers: Without using fusible elements, designed to limit the let-
through energy to a value less than the energy of a one-half cycle wave of the
symmetrical prospective current when operating within its current limiting range.

Provide the following features and accessories where indicated or where required to complete
installation:
1. Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings of the enclosed circuit breakers are consistent with the indicated
requirements.

Verify that mounting surfaces are ready to receive enclosed circuit breakers.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.
C.

m

K.

L.

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

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

Provide required support and attachment in accordance with Section 26 0529.
Install enclosed circuit breakers plumb.

Install flush-mounted enclosed circuit breakers so that trims fit completely flush to wall with no
gaps and rough opening completely covered.

Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
circuit breakers such that the highest position of the operating handle does not exceed 79
inches above the floor or working platform.

Provide grounding and bonding in accordance with Section 26 0526.

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 0573.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Identify enclosed circuit breakers in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A
B.

C.

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

Inspect and test in accordance with manufacturer's instructions and NETA ATS, except Section
4,

Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 for circuit breakers used for
service entrance and for circuit breakers larger than amperes. Tests listed as optional
are not required.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as
required by NFPA 70.
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E. Test GFCI circuit breakers to verify proper operation.

F. Test shunt trips to verify proper operation.

G. Correct deficiencies and replace damaged or defective enclosed circuit breakers.
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 circuit breaker enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 2816.13
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SECTION 26 2913
ENCLOSED CONTROLLERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Enclosed NEMA controllers for low-voltage (600 V and less) applications:
1. Magnetic motor starters.

2. Manual motor starters.

3. Motor-starting switches without overload protection.

Overcurrent protective devices for motor controllers, including overload relays.

Control accessories:

1. Auxiliary contacts.

2. Pilot devices.

3. Control and timing relays.
4. Control power transformers.
5.  Control terminal blocks.

1.02 RELATED REQUIREMENTS

A.
B.
C.

D.

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

Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

Section 26 2813 - Fuses: Fuses for fusible switches.

1.03 REFERENCE STANDARDS

A.

B.
C.
D

nom

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2008.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2000 (R2005), with errata, 2008.

NEMA IA 10039 - Control Circuit and Pilot Devices; 2025.
NEMA IA 10030 - Industrial Control and Systems: Enclosures; 2024.

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

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

UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Edition, Including All Revisions.

UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contractors and Motor-
starters - Electromechanical Contractors and Motor-starters; Current Edition, Including All
Revisions.

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 required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface with
control devices to be installed.

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

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

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

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

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

C. Shop Drawings: Indicate dimensions, voltage, controller sizes, short circuit current ratings,
conduit entry locations, conductor terminal information, and installed features and accessories.
1.  Include dimensioned plan and elevation views of enclosed controllers and adjacent
equipment with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
1.07 FIELD CONDITIONS
A. Maintain field conditions within required service conditions during and after installation.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Eaton Corporation: www.eaton.com/#sle.
B. Rockwell Automation, Inc; Allen-Bradley Products: ab.rockwellautomation.com/#sle.
C. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
D. Substitutions: See Section 01 6000 - Product Requirements.
2.02 ENCLOSED CONTROLLERS

A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

w

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

C. Description: Enclosed controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated
on the drawings.

D. Service Conditions:
1. Provide controllers and associated components suitable for operation under the following
service conditions without derating:
a. Altitude:
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1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable
frequency controllers): Less than 3,300 feet.
2) Class 2 Km Equipment (electromagnetic and manual devices): Less than 6,600
feet.
b. Ambient Temperature: Between 32 degrees F and 104 degrees F.
2. Provide controllers and associated components suitable for operation at indicated ratings
under the service conditions at the installed location.

E. Short Circuit Current Rating:
1. Provide controllers 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 0573.

m

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

G. Enclosures:

1. Comply with NEMA 1A 10030.

2. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1 or Type 12.
b. Outdoor Locations: Type 3R or Type 4.
c. Hazardous (Classified) Locations: Type 7/9, as required for the classification of the

installed location.
3.  Finish: Manufacturer's standard unless otherwise indicated.

H. Instrument Transformers:
1.  Comply with IEEE C57.13.
2.  Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers: Connect secondaries to shorting terminal blocks.
4. Potential Transformers: Include primary and secondary fuses with disconnecting means.

I.  Magnetic Motor Starters: Combination type unless otherwise indicated.

1.  Combination Magnetic Motor Starters: NEMA ICS 2, Class A combination motor
controllers with magnetic contactor(s), externally operable disconnect and overload
relay(s).

2. Noncombination Magnetic Motor Starters: NEMA ICS 2, Class A noncombination motor

controllers with magnetic contactor(s) and overload relay(s).

Configuration: Full-voltage non-reversing unless otherwise indicated.

Minimum Starter Size: NEMA Size 0.

5. Disconnects: Circuit breaker type.

a. Circuit Breakers: Motor circuit protectors (magnetic-only) unless otherwise indicated
or required.

b. Provide externally operable handle with means for locking in the OFF position.
Provide safety interlock to prevent opening the cover with the disconnect in the ON
position with capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

Overload Relays: Bimetallic thermal type unless otherwise indicated.

7. Pilot Devices Required:

a. Furnish local pilot devices for each unit as specified below unless otherwise indicated
on drawings.

b. Single-Speed, Non-Reversing Starters:

1) Pushbuttons: START-STOP.
2) Selector Switches: HAND/OFF/AUTO.
3) Indicating Lights: Red ON, Green OFF.

J.  Motor-Starting Switches: Horsepower-rated switches without overload protection; toggle
operator.

o

o
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2.03 OVERCURRENT PROTECTIVE DEVICES
A. Overload Relays:

1.

ok

Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

Inverse-Time Trip Class Rating: Class 20 unless otherwise indicated or required.
Trip-free operation.

Visible trip indication.

Resettable.

a. Employ manual reset unless otherwise indicated.

b. Employ automatic reset or remote reset where indicated.

c. Do not employ automatic reset with two-wire control.

Bimetallic Thermal Overload Relays:

a. Provide ambient temperature compensation.

b. Interchangeable current elements/heaters.

c. Adjustable trip; plus/minus 10 percent of nominal, minimum.

d. Trip test function.

Solid-State Overload Relays:

a. Selectable inverse-time trip class rating; available ratings of Class 10, 20, and 30,
minimum.

Adjustable full load current.

Phase loss protection.

Phase imbalance protection.

Ambient temperature insensitive.

Thermal memory.

Trip test function.

Provide isolated alarm contact.

Se@meao0CT

B. Fusible Disconnect Switches:

1.

Description: Quick-make, quick-break, dead-front fusible switch units complying with
NEMA BS 31047, and listed and labeled as complying with UL 98; ratings, configurations,
and features as indicated on the drawings.

Fuse Clips: As required to accept indicated fuses.

Provide externally operable handle with means for locking in the OFF position. Provide
means for locking switch cover in the closed position. Provide safety interlock to prevent
opening the cover with the switch in the ON position with capability of overriding interlock
for testing purposes.

C. Circuit Breakers:

1.

2.

11-19-2025

Interrupting Capacity (not applicable to motor circuit protectors):

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

c. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

Motor Circuit Protectors:

a. Description: Instantaneous-trip circuit breakers furnished with magnetic
instantaneous tripping elements for short circuit protection, but not with thermal
inverse time tripping elements for overload protection; UL 489 recognized only for
use as part of a listed combination motor controller with overload protection; ratings,
configurations, and features as indicated on the drawings.

b. Provide field-adjustable magnetic instantaneous trip setting.
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3. Molded Case Circuit Breakers:

a. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489; ratings, configurations,
and features as indicated on the drawings.

1)  Provide thermal magnetic circuit breakers unless otherwise indicated.
2) Provide electronic trip circuit breakers where indicated.

b. Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.

1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker
frame sizes 225 amperes and larger.
2) Provide interchangeable trip units where indicated.
c. Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms
sensing trip units.
1) Provide the following field-adjustable trip response settings:
(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.
(e) Ground fault pickup and delay where ground fault protection is indicated.

2.04 CONTROL ACCESSORIES

A.

E.

Auxiliary Contacts:

1. Comply with NEMA IA 10039.

2. Provide number and type of contacts indicated or required to perform necessary functions,
including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each magnetic motor starter, minimum.

Pilot Devices:

1.  Comply with NEMA IA 10039; heavy-duty type.

2. Pushbuttons: Unless otherwise indicated, provide momentary, non-illuminated type with
flush button operator; normally open or normally closed as indicated or as required.

3.  Selector Switches: Unless otherwise indicated, provide maintained, non-illuminated type
with knob operator; number of switch positions as indicated or as required.

4. Indicating Lights: Push-to-test type unless otherwise indicated.

5. Provide LED lamp source for indicating lights and illuminated devices.

Control and Timing Relays:
1. Comply with NEMA 1A 10039.
2. Provide number and type of relays indicated or required to perform necessary functions.

Control Power Transformers:

1.  Size to accommodate burden of contactor coil(s) and all connected auxiliary devices, plus
25 percent spare capacity.

2. Include primary and secondary fuses.

Control Terminal Blocks: Include 25 percent spare terminals.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B
C.
D

Verify that field measurements are as indicated.

Verify that ratings of enclosed controllers are consistent with the indicated requirements.
Verify that mounting surfaces are ready to receive enclosed controllers.

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

11-19-2025 26 2913 -5 Enclosed Controllers



3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install controllers 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 0529.
E. Install enclosed controllers plumb and level.

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

G. Install all field-installed devices, components, and accessories.

H. Provide fuses complying with Section 26 2813 for fusible switches as indicated.
I

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

J.  Set field-adjustable controllers and associated components according to installed motor
requirements, in accordance with manufacturer's recommendations and NFPA 70.

K. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 0573.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Motor Starters: Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests
listed as optional are not required.

D. Fusible Switches: Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

E. Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1. Tests listed as optional are not required.

F. Correct deficiencies and replace damaged or defective enclosed controllers 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 controller enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
3.07 PROTECTION
A. Protect installed enclosed controllers from subsequent construction operations.
END OF SECTION 26 2913
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SECTION 26 2923
VARIABLE-FREQUENCY MOTOR CONTROLLERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Variable frequency controllers.
1.02 RELATED REQUIREMENTS
A. Section 26 0529 - Hangers and Supports for Electrical Systems.

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

C. Section 26 2813 - Fuses.
1.03 REFERENCE STANDARDS

A. NEMA IS 10034 - Safety Standards for Construction and Guide for Selection, Installation and
Operation of Adjustable Speed Drive Systems; 2022 (Reapproved 2025).

B. NEMA IS 10033 - Adjustable Speed Drives; 2020 (Reapproved 2025).
C. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide catalog sheets showing voltage, controller size, ratings and size of
switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure
details.

C. Shop Drawings: Indicate front and side views of enclosures with overall dimensions and
weights shown; conduit entrance locations and requirements; and nameplate legends.

D. Test Reports: Indicate field test and inspection procedures and test results.

E. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
testing agency. Include instructions for storage, handling, protection, examination, preparation,
and installation of product.

F. Manufacturer's Field Reports: Indicate start-up inspection findings.

G. Operation Data: NEMA IS 10034. Include instructions for starting and operating controllers,
and describe operating limits that may result in hazardous or unsafe conditions.

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

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Variable Frequency Motor Controllers:
1.  ABB ACHS580 Series with Eclipse Bypass to be base design at all locations. No
alternatives at Butterworth Medical Center and Blodgett Hospital.
2. Trane TR200 to be approved alternative for offsites and regional hospitals where Trane
drives are already present.

Variable-Frequency Motor
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B.

Substitutions: See Section 01 6000 - Product Requirements.

2.02 DESCRIPTION

A.

B.
C.

Variable Frequency Controllers: Enclosed controllers suitable for operating the indicated loads,
in compliance with requirements of NEMA IS 10033. Select unspecified features and options in
accordance with NEMA ICS 3.1.

1.  Employ microprocessor-based inverter logic isolated from power circuits.
2. Employ pulse-width-modulated inverter system.

Enclosures: NEMA EN 10250, Type 12,
Finish: Manufacturer's standard enamel.

2.03 OPERATING REQUIREMENTS

A.
B.

Rated Input Voltage: 480, 208 volts, three phase, 60 Hertz.

Displacement Power Factor: Between 1.0 and 0.98, lagging, over entire range of operating
speed and load.

2.04 COMPONENTS

A.

B.
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Display: Provide integral digital display to indicate output voltage, output frequency, and output
current.

Status Indicators: Separate indicators for overcurrent, overvoltage, ground fault,
overtemperature, and input power ON.

All VFDs shall have the following standard features:

The VFD'’s shall utilize pre-programmed application macro’s specifically designed to facilitate
start-up. The Application Macros shall provide one command to reprogram all parameters and
customer interfaces for a particular application to reduce programming time.

The VFD shall have cooling fans that are designed for easy replacement. The fans shall be
designed for replacement without requiring removing the AFD from the wall or removal of circuit
boards. The VFD cooling fans shall operate only when required. To extend the fan and bearing
operating life, operating temperature will be monitored and used to cycle the fans on and off as
required.

The VFD shall have AC input line reactors to reduce the harmonics to the power line and to add
protection from AC line transients. Total impedance of DC and AC reactors shall not be less
than 5%.

All VFD’s shall be protected from input and output power mis-wiring. The AFD shall sense this
condition and display an alarm on the keypad.

For VFDs 150 HP and larger, the bypass shall be equipped with soft starters. Soft starter shall
provide motor protection including programmable electronic overloads, high current, motor
underload, phase imbalance, and phase reversal

Serial Communications
1.  The VFD shall have an EIA-485 port as standard. The standard protocol shall be BACnet
MS/TP, Each individual drive shall have the protocol in the base VFD.

The VFD and Bypass as a package shall have a UL listed short circuit rating of 100,000 amps
and shall be indicated on the data label.

Unit shall be provided with an early break contact input and shall be wired into the downstream
motor disconnect switch.

Include undervoltage release.

Door Interlocks: Furnish mechanical means to prevent opening of equipment with power
connected, or to disconnect power if door is opened; include means for defeating interlock by
qualified persons.

Variable-Frequency Motor
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Q.
R.

Safety Interlocks: Furnish terminals for remote contact to inhibit starting under both manual
and automatic mode.

Control Interlocks: Furnish terminals for remote contact to allow starting in automatic mode.

Manual Bypass: Furnish contactor, motor running overload protection, and short circuit
protection for full voltage, non-reversing operation of the motor. Include isolation switch to
allow maintenance of inverter during bypass operation.

Disconnecting Means: Include integral circuit breaker on the line side of each controller.
Wiring Terminations: Match conductor materials and sizes indicated.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

Verify that surface is suitable for controller installation.

Do not install controller until building environment can be maintained within the service
conditions required by the manufacturer.

3.02 INSTALLATION

A.

moow

G.

Install in accordance with NEMA IS 10034 and manufacturer's instructions.
Provide required support and attachment in accordance with Section 26 0529.
Tighten accessible connections and mechanical fasteners after placing controller.
26 2813 for product requirements.

VFD’s shall be installed on mechanical room walls, Floor mounted, or made to be free standing.
VFD’s will not be allowed to be mounted on the side of air-handlers, pump skids or other
vibrating surfaces.

Each VFD shall be used to control only a single motor. Controlling multiple motors from a single
VFD will not be allowed.

Electrical Contractor shall verify proper clean-up of any metal shavings, etc have been cleaned
out of the drive cabinet in order to not cause damage to the VFD.

3.03 FIELD QUALITY CONTROL

A.
B.
C.
D
E.

F.

Provide the service of the manufacturer's field representative to prepare and start controllers.
Perform field inspection and testing in accordance with Section 01 4000.
Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.17. The insulation-resistance test
on control wiring listed as optional is not required.

Motors downstream of VFD's to be properly rated and constructed to prevent premature failure.
Nameplate must include "inverter duty" or class F or better insulation. Motor to include shaft
grounding rings.

Warranty shall be 36 months from the date of certified start-up or 42 months from shipment.

3.04 ADJUSTING

A.

A. Certified factory start-up shall be provided for each drive by a factory authorized service
center. A certified start-up form shall be filled out for each drive with a copy provided to the
owner,and a copy kept on file at the manufacturer.Make final adjustments to installed controller
to assure proper operation of load system.

3.05 CLOSEOUT ACTIVITIES

A. Demonstrate operation of controllers in automatic and manual modes.
END OF SECTION 26 2923
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SECTION 26 3213
ENGINE GENERATORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Packaged engine generator system and associated components and accessories:
1. Generator set enclosure (Aluminum)

1.02 RELATED REQUIREMENTS

A.
B.

o

I o mm

Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.

Section 23 1113 - Facility Fuel-Oil Piping:
1. Diesel fuel piping.
2. Remote main diesel fuel tank (bulk tank).

Section 23 1123 - Facility Natural-Gas Piping.

Section 23 5100 - Breechings, Chimneys, and Stacks: Engine exhaust piping.
1. Includes installation of exhaust silencer specified in this section.

Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0548 - Vibration and Seismic Controls for Electrical Systems.

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

Section 26 3600 - Transfer Switches.

1.03 REFERENCE STANDARDS

mmoow>»

©

K.

ASTM D975 - Standard Specification for Diesel Fuel; 2024a.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NECA/EGSA 404 - Standard for Installing Generator Sets; 2014.

NEMA MG 00001 - Motors and Generators; 2024.

NFPA 30 - Flammable and Combustible Liquids Code; 2015.

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

NFPA 99 - Health Care Facilities Code; 2015.
NFPA 110 - Standard for Emergency and Standby Power Systems; 2013.

UL 142 - Steel Aboveground Tanks for Flammable and Combustible Liquids; Current Edition,
Including All Revisions.

UL 1236 - Battery Chargers for Charging Engine-Starter Batteries; Current Edition, Including All
Revisions.

UL 2200 - Stationary Engine Generator Assemblies; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate compatibility of generator sets to be installed with work provided under other
sections or by others.
a. Transfer Switches: See Section 26 3600.
b. Coordinate with M.C. and Trane Corp for building BAS Modbus connection..

2. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment
or other potential obstructions within the spaces dedicated for engine generator system.

3. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.
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4. Coordinate the work to provide electrical circuits suitable for the power requirements of the
actual auxiliary equipment and accessories to be installed.

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

1.05 SUBMITTALS

A.
B.

®

e~z

R.

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

Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product, including ratings, configurations, dimensions, finishes, weights, service condition
requirements, and installed features. Include alternator starting capabilities, engine fuel
consumption rates, and cooling, combustion air, and exhaust requirements.

1. Include generator set sound level test data.

2. Include characteristic trip curves for overcurrent protective devices upon request.

3. Include alternator thermal damage curve upon request.

Shop Drawings: Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

Derating Calculations: Indicate ratings adjusted for applicable service conditions.

Fuel Storage Tank Calculations: Indicate maximum running time for generator set configuration
provided.

Specimen Warranty: Submit sample of manufacturer's warranty.

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 operation of product.

Manufacturer's factory emissions certification.
Manufacturer's certification that products meet or exceed specified requirements.
Source quality control test reports.

Provide NFPA 110 required documentation from manufacturer where requested by authorities
having jurisdiction, including but not limited to:

1.  Certified prototype tests.

2. Torsional vibration compatibility certification.

3.  NFPA 110 compliance certification.

4. Certified rated load test at rated power factor.

Manufacturer’s detailed field testing procedures.
Field quality control test reports.

Operation and Maintenance Data: Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

Executed Warranty: Submit documentation of final executed warranty completed in Owner's
name and registered with manufacturer.

Maintenance contracts.

Project Record Documents: Record actual locations of system components, installed circuiting
arrangements and routing, and final equipment settings.

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

1.06 QUALITY ASSURANCE

A.

Comply with the following:
1. NFPA 70 (National Electrical Code).
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2.  NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for
Level 1 system.

3.  NFPA 99 (Health Care Facilities Code).

4. NFPA 30 (Flammable and Combustible Liquids Code).

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

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

Installer Qualifications: Company specializing in performing the work of this section with
minimum three years documented experience with engine generator systems of similar size,
type, and complexity; manufacturer's authorized installer.

Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
qualifications.

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.

B.

C.

Receive, inspect, handle, and store generator sets in accordance with manufacturer's
instructions and NECA/EGSA 404.

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.

Handle carefully in accordance with manufacturer's instructions to avoid damage to generator
set components, enclosure, and finish.

1.08 FIELD CONDITIONS

A.

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A.
B.

See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

Provide minimum five year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.
B.

C.
D.

Packaged Engine Generator Set - Basis of Design: Caterpillar.

Packaged Engine Generator Set- Other Acceptable Manufacturers:
1. Caterpillar Inc; Base Bid: Contact Mark Wild of Michigan Cat.(616) 460-3979 cell

Substitutions: See Section 01 6000 - Product Requirements.

Products other than basis of design are subject to compliance with specified requirements must
be approved by Facilities Engineering. By using products other than basis of design,
Construction Manager accepts responsibility for costs associated with any necessary
modifications to related work, including any design fees.

2.02 PACKAGED ENGINE GENERATOR SYSTEM

A.

Provide new engine generator system consisting of all required equipment, sensors, conduit,
boxes, wiring, piping, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

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

System Description:
1. Application: Emergency/standby.
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J.

2. Configuration: See Drawings.

Packaged Engine Generator Set:
1.  Type: Diesel (compression ignition).
2. Voltage: As indicated on drawings.
3. Main Line Circuit Breaker:
a. Type: Thermal magnetic.
b. Trip Rating: Select according to generator set rating.

Generator Set General Requirements:

1.  Prototype tested in accordance with NFPA 110 for Level 1 systems.

2.  Factory-assembled, with components mounted on suitable base.

3. List and label engine generator assembly as complying with UL 2200.

4 Power Factor: Unless otherwise indicated, specified power ratings are at 0.8 power factor
for three phase voltages and 1.0 power factor for single phase voltages.

5. Provide suitable guards to protect personnel from accidental contact with rotating parts,
hot piping, and other potential sources of injury.

6. Main Line Circuit Breakers: Provide factory-installed line side connections with suitable
lugs for load side connections.

Service Conditions: Provide engine generator system and associated components suitable for
operation under the service conditions at the installed location.

Starting and Load Acceptance Requirements:

1. Cranking Method: Cycle cranking complying with NFPA 110 (15 second crank period,
followed by 15 second rest period, with cranking limiter time-out after 3 cycles), unless
otherwise required.

2. Cranking Limiter Time-Out: If generator set fails to start after specified cranking period,
indicate overcrank alarm condition and lock-out generator set from further cranking until
manually reset.

3. Start Time: Capable of starting and achieving conditions necessary for load acceptance
within 10 seconds (NFPA 110, Type 10).

4. Maximum Load Step: Supports 100 percent of rated load in one step.

Exhaust Emissions Requirements:

1.  Comply with federal (EPA), state, and local regulations applicable at the time of
commissioning; include factory emissions certification with submittals.

2. Do not make modifications affecting generator set factory emissions certification without
approval of manufacturer and Engineer. Where such modifications are made, provide field
emissions testing as necessary for certification.

Sound Level Requirements:

1. Do not exceed 86 dBA when measured at 7 meters from generator set in free field (no
sound barriers) while operating at full load; include manufacturer's sound data with
submittals.

2.  Comply with applicable noise level regulations.

Interface with building automation systemTrane Ensemble/ (BACnet) EC to coordinate and
include wire pull and Trane connection fees.

2.03 ENGINE AND ENGINE ACCESSORY EQUIPMENT

A.

B.

Provide engine with adequate horsepower to achieve specified power output at rated speed,
accounting for alternator efficiency and parasitic loads.

Engine Fuel System - Diesel (Compression Ignition):

1. Fuel Source: Diesel, ASTM D975 No. 2-D or approved cold weather diesel blends.
2. Fuel for 72 hours continuous operation at 100 percent

3. rated power output.

4. Fuel Storage: .
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Engine Fuel Supply: Provide engine-driven, positive displacement fuel pump with

replaceable fuel filter(s), water separator, check valve to secure prime, manual fuel

priming pump, and relief-bypass valve. Provide fuel cooler where recommended by

manufacturer.

Engine Fuel Connections: Provide suitable, approved flexible fuel lines for coupling

engine to fuel source.

Fuel System must comply with NFPA and MDEQ requirements.

Main Fuel Tank (Bulk Tank): Comply with Section 23 1113.

Sub-Base Fuel Tank:

a. Provide sub-base mounted, double-wall fuel tank with secondary containment; listed
and labeled as complying with UL 142.

b. Tank Capacity: Size for minimum of 72 hours of continuous engine generator
operation at 100 percent rated load.

c. Features:

Direct reading fuel level gauge.

Normal atmospheric vent.

Emergency pressure relief vent.

Fuel fill opening with lockable cap.

Dedicated electrical conduit stub-up area.

Low fuel level switch.

Leak detection switch; located within secondary containment interstitial space

for detection of primary tank fuel leak.

d. Include stairs and platforms for access.

~NOoO b WN -
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C. Engine Fuel System - Gaseous (Spark Ignition):

1.
2.

3.

Fuel Source: Natural gas.

Engine Fuel Connections: Provide suitable, approved flexible fuel lines for coupling
engine to fuel source.

Provide components/features indicated and as necessary for operation and/or required by
applicable codes, including but not limited to:

a. Carburetor.

b. Gas pressure regulators.

c. Fuel shutoff control valves.

d. Low gas pressure switches.

D. Engine Starting System:

1.
2.

11-19-2025

System Type: Electric, with DC solenoid-activated starting motor(s).

Battery(s):

a. Battery Type: Lead-acid maintenance free batteries.

b. Battery Capacity: Size according to manufacturer's recommendations for achieving
starting and load acceptance requirements under worst case ambient temperature;
capable of providing cranking through two complete periods of cranking limiter time-
outs without recharging.

c. Provide battery rack, cables, and connectors suitable for the supplied battery(s); size
battery cables according to manufacturer's recommendations for cable length to be
installed. Include battery pad heater for outdoor units.

Battery-Charging Alternator: Engine-driven, with integral solid-state voltage regulation.

Battery Charger:

a. Provide dual rate battery charger with automatic float and equalize charging modes
and minimum rating of 10 amps; suitable for maintaining the supplied battery(s) at full
charge without manual intervention.

b. Capable of returning supplied battery(s) from fully discharged to fully charged
condition within 24 hours, as required by NFPA 110 for Level 1 applications while
carrying normal loads.

c. Recognized as complying with UL 1236.
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d. Furnished with integral overcurrent protection; current limited to protect charger
during engine cranking; reverse polarity protection.

e. Provide integral DC output ammeter and voltmeter with five percent accuracy.

f.  Provide alarm output contacts as necessary for alarm indications.

Battery Heater: Provide thermostatically controlled battery heater to improve starting

under cold ambient conditions.

E. Engine Speed Control System (Governor):

1.

Frequency Regulation, Electronic Isochronous Governors: No change in frequency from
no load to full load; plus/minus 0.25 percent at steady state.

F. Engine Lubrication System:

1.

System Type: Full pressure, with engine-driven, positive displacement lubrication oil
pump, replaceable full-flow oil filter(s), and dip-stick for oil level indication. Provide oil
cooler where recommended by manufacturer.

Oil Heater: Provide thermostatically controlled oil heater to improve starting under cold
ambient conditions.

G. Engine Cooling System:

1.

N

System Type: Closed-loop, liquid-cooled, with unit-mounted radiator/fan and engine-
driven coolant pump; suitable for providing adequate cooling while operating at full load
under worst case ambient temperature.

Fan Guard: Provide suitable guard to protect personnel from accidental contact with fan.
Coolant Heater: Provide thermostatically controlled coolant heater to improve starting
under cold ambient conditions; size according to manufacturer's recommendations for
achieving starting and load acceptance requirements under worst case ambient
temperature.

H. Engine Air Intake and Exhaust System:

1.
2.

3.

Air Intake Filtration: Provide engine-mounted, replaceable, dry element filter.

Engine Exhaust Connection: Provide suitable, approved flexible connector for coupling
engine to exhaust system.

Exhaust Silencer: Provide critical grade or better exhaust silencer with sound attenuation
not less than basis of design; select according to manufacturer's recommendations to
meet sound performance requirements, where specified.

2.04 ALTERNATOR (GENERATOR)

A. Alternator: 4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator complying
with NEMA MG 00001; connected to engine with flexible coupling; voltage output configuration
as indicated, with reconnectable leads for 3 phase alternators.

B. Exciter:

1.

2.

3.

nmmoo
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Exciter Type: Brushless; provide permanent magnet generator (PMG) excitation system;
self-excited (shunt) systems are not permitted.

PMG Excitation Short-Circuit Current Support: Capable of sustaining 300 percent of rated
output current for 10 seconds.

Voltage Regulation (with PMG excitation): Plus/minus 0.5 percent for any constant load
from no load to full load.

Temperature Rise: Comply with UL 2200.

Insulation System: NEMA MG 00001, Class H; suitable for alternator temperature rise.
Enclosure: NEMA MG 00001, drip-proof.

Total Harmonic Distortion: Not greater than five percent.
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2.05 GENERATOR SET CONTROL SYSTEM

A. Provide microprocessor-based control system for automatic control, monitoring, and protection
of generator set. Include sensors, wiring, and connections necessary for functions/indications
specified.Coordinate with M.C. and Trane Corp for building BAS Modbus connection to Gen

controls panel.

B. Control Panel:
1. Control Panel Mounting: Unit-mounted unless otherwise indicated; vibration isolated.
2. Generator Set Control Functions:
a. Automatic Mode: Initiates generator set start/shutdown upon receiving corresponding
signal from remote device (e.g. automatic transfer switch).
b. Manual Mode: Initiates generator set start/shutdown upon direction from operator.
c. Reset Mode: Clears all faults, allowing generator set restart after a shutdown.
d. Emergency Stop: Immediately shuts down generator set (without time delay) and
prevents automatic restarting until manually reset.
e. Cycle Cranking: Programmable crank time, rest time, and number of cycles.
f.  Time Delay: Programmable for shutdown (engine cooldown) and start (engine
warmup).
g. Voltage Adjustment: Adjustable through range of plus/minus 5 percent.
3.  Generator Set Status Indications:
Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.
Current (Amps): For each phase.
Frequency (Hz).
Real power (W/KW).
Reactive power (VAR/KVAR).
Apparent power (VA/KVA).
Power factor.
Duty Level: Actual load as percentage of rated power.
Engine speed (RPM).
Battery voltage (Volts DC).
Engine oil pressure.
Engine coolant temperature.
Engine run time.
Generator powering load (position signal from transfer switch).
enerator Set Protection and Warning/Shutdown Indications:
Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA 99
systems including but not limited to the following protections/indications:
1)  Overcrank (shutdown).
Low coolant temperature (warning).
High coolant temperature (warning).
High coolant temperature (shutdown).
Low oil pressure (warning).
Low oil pressure (shutdown).
Overspeed (shutdown).
Low fuel level (warning).
) Low coolant level (warning/shutdown).
10) Generator control not in automatic mode (warning).
11) High battery voltage (warning).
12) Low cranking voltage (warning).
13) Low battery voltage (warning).
14) Battery charger failure (warning).
b. In addition to NFPA 110 requirements, provide the following protections/indications:
1) High AC voltage (shutdown).

N
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C.

D.

Low AC voltage (shutdown).
High frequency (shutdown).
Low frequency (shutdown).
Overcurrent (shutdown).
Fuel tank leak (warning), where applicable.
c. Provide contacts for local and remote common alarm.
d. Provide lamp test function that illuminates all indicator lamps.
5.  Other Control Panel Features:
a. Eventlog.
b. Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.
c. Remote monitoring capability via PC.

gLem

Remote Annunciator:

1.  Remote Annunciator Mounting: Wall-mounted; Provide flush-mounted annunciator for
finished areas and surface-mounted annunciator for non-finished areas unless otherwise
indicated.

2.  Generator Set Status Indications:

a. Generator powering load (via position signal from transfer switch).
b. Communication functional.

3.  Generator Set Warning/Shutdown Indications:

a. Comply with NFPA 110 for Level 1 systems including but not limited to the following
indications:
1)  Overcrank (shutdown).

Low coolant temperature (warning).

High coolant temperature (warning).

High coolant temperature (shutdown).

Low oil pressure (warning).

Low oil pressure (shutdown).

Overspeed (shutdown).

Low fuel level (warning).

) Low coolant level (warning/shutdown).

10) Generator control not in automatic mode (warning).
11) High battery voltage (warning).
12) Low cranking voltage (warning).
13) Low battery voltage (warning).
14) Battery charger failure (warning).
b. Provide audible alarm with silence function.
c. Provide lamp test function that illuminates all indicator lamps.

O oO~NO O WN
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Remote Emergency Stop: Provide approved red, mushroom style remote emergency stop
button where indicated or required by authorities having jurisdiction.

2.06 GENERATOR SET ENCLOSURE

A

®@MmMOO®

Enclosure Type: Sound attenuating, weather protective.
Enclosure Material: Aluminum.

Hardware Material: Stainless steel.

Color: Grey.

Access Doors: Lockable, with all locks keyed alike.
Openings: Designed to prevent bird/rodent entry.

External Drains: Extend oil and coolant drain lines to exterior of enclosure for maintenance
service.
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Sound Attenuating Enclosures: Line enclosure with non-hydroscopic, self-extinguishing sound-
attenuating material.

Exhaust Silencers: Where exhaust silencers are mounted within enclosure in main engine
compartment, insulate silencer to minimize heat dissipation as necessary for operation at rated
load under worst case ambient temperature.

Enclosure Space Heater: Provide thermostatically controlled enclosure space heater to
prevent condensation and improve starting under cold ambient conditions; size according to
manufacturer's recommendations for achieving starting and load acceptance requirements
under worst case ambient temperature. Provide motorized damper (cold weather kit)

2.07 SOURCE QUALITY CONTROL

A.
B.

C.

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

Perform production tests on generator sets at factory to verify operation and performance
characteristics prior to shipment. Include certified test report with submittals.

Diesel Fuel Storage Tanks: Perform pressurized leak test prior to shipment.

2.08 DOCKING STATION

A
B.

C.

D.

Provide exterior docking station for all hospital and ICC locations

Provide both male and female camlock connections for load bank connections or portable
generator

For portable generator connections provide the following:

1.  Engine start leads at docking station for portable generator

2. 120V connection for battery charger.

3. 208V connection for block heater.

4. Provide kirk-key arrangement with breakers to prevent cross-connection of portable
generator with utility or existing generators.

5. Provide male cam locks at docking station to accommodate full ampacity of intended use.

For load bank connections provide the following:

1. Female cam locks at docking station to accommodate full ampacity of intended use.

2. Lockable door to prohibit load bank connection to any source except existing generator.
3.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings and configurations of generator sets and auxiliary equipment are
consistent with the indicated requirements.

Verify that rough-ins for field connections are in the proper locations.
Verify that mounting surfaces are ready to receive equipment.

3.02 INSTALLATION

A.

moow

m

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

Install products in accordance with manufacturer's instructions.

Install generator sets and associated accessories in accordance with NECA/EGSA 404.
Arrange equipment to provide minimum clearances and required maintenance access.

Unless otherwise indicated, mount generator set on properly sized, minimum 6 inch high
concrete pad constructed in accordance with Section 03 3000.

Provide required support and attachment in accordance with Section 26 0529.

Use manufacturer's recommended oil and coolant, suitable for the worst case ambient
temperatures.
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K.

L.

M.

Provide diesel fuel piping and venting in accordance with Section 23 1113, where not factory
installed.

Provide natural gas piping in accordance with Section 23 1123.

Provide engine exhaust piping in accordance with Section 23 5100, where not factory installed.

1. Include piping expansion joints, piping insulation, thimble, condensation trap/drain, rain
cap, hangers/supports, etc. as indicated or as required.

2. Do not exceed manufacturer's maximum back pressure requirements.

Install exhaust silencer in accordance with Section 23 5100, where not factory installed.
Provide grounding and bonding in accordance with Section 26 0526.
Identify system wiring and components in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A
B.

M.

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

Provide services of a manufacturer's authorized representative to prepare and start systems
and perform inspection and testing. Include manufacturer's detailed testing procedures and
field reports with submittals.

Notify Owner and Architect at least two weeks prior to scheduled inspections and tests.

Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

Provide all equipment, tools, and supplies required to accomplish inspection and testing,
including load bank and fuel.

Preliminary inspection and testing to include, at a minimum:

1. Inspect each system component for damage and defects.

2. Verify tightness of mechanical and electrical connections are according to manufacturer's
recommended torque settings.

3.  Check for proper oil and coolant levels.

Prepare and start system in accordance with manufacturer's instructions.
Perform acceptance test in accordance with NFPA 110.

Inspection and testing to include, at a minimum:

1. Verify compliance with starting and load acceptance requirements.

2. Verify voltage and frequency; make required adjustments as necessary.

3.  Verify phase sequence.

4. Verify control system operation, including safety shutdowns.

5.  Verify operation of auxiliary equipment and accessories (e.g. battery charger, heaters,
etc.).

6. Perform load tests in accordance with NFPA 110 (1.5 hour building load test followed by 2
hour full load test).

Provide field emissions testing where necessary for certification.

Sound Level Tests: Measure sound levels for compliance with specified requirements. Identify
and report ambient noise conditions.

Correct defective work, adjust for proper operation, and retest until entire system complies with
Contract Documents.

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

3.04 CLEANING

A.

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

3.05 CLOSEOUT ACTIVITIES

A.

See Section 01 7800 - Closeout Submittals, for closeout submittals.
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B. Demonstration: Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

C. Provide 4 hour load bank testing.

D. Training: Train Owner's personnel on operation, adjustment, and maintenance of system.
1.  Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor: Manufacturer's authorized representative.
4. Location: At project site.

E. After successful acceptance test and just prior to Substantial Completion, replace air, oil, and
fuel filters and fill fuel storage tank.

3.06 PROTECTION
A. Protect installed engine generator system from subsequent construction operations.
3.07 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Maintain an on-site log listing the date and time of each inspection and call-back visit, the
condition of the system, nature of the trouble, correction performed, and parts replaced.

END OF SECTION 26 3213
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SECTION 26 3353
STATIC UNINTERRUPTIBLE POWER SUPPLY

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Charger/rectifier units.
Inverter units.
Batteries.

1.02 RELATED REQUIREMENTS

A.

Section 26 0529 - Hangers and Supports for Electrical Systems.

1.03 REFERENCE STANDARDS

A.

B.

C.

IEEE 519 - IEEE Recommended Practice and Requirements for Harmonic Control in Electric
Power Systems; 2014.

NEMA PE 1 - Uninterruptible Power Systems (UPS) - Specification and Performance
Verification; 2012.

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

1.04 SUBMITTALS

A.
B.

E.

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

Shop Drawings: Indicate electrical characteristics and connection requirements. Provide
battery rack dimensions; battery type, size, dimensions, and weight; detailed equipment
outlines, weight, and dimensions; location of conduit entry and exit; single-line diagram
indicating metering, control, and external wiring requirements; heat rejection and air flow
requirements.

Product Data: Provide catalog sheets and technical data sheets to indicate physical data and
electrical performance, electrical characteristics, and connection requirements.

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. Include equipment installation
outline, connection diagram for external cabling, internal wiring diagram, and written instruction
for installation.

Maintenance Data: Description of servicing procedures; list of major components;
recommended remedial and preventive maintenance procedures; spare parts list.

1.05 QUALITY ASSURANCE

A.
B.

Comply with requirements of NFPA 70.
Products: Listed, classified, and labeled as suitable for the purpose intended.

1.06 DELIVERY, STORAGE, AND HANDLING

A
B.

C.

Protect equipment from extreme temperature and humidity by storing in a conditioned space.

Protect equipment from dust and debris by wrapping unit in dusttight cover and storing away
from construction activity.

Deliver batteries no sooner than 7 days before charging.

1.07 FIELD CONDITIONS

A. Do not store or install unless temperature is maintained between 32 degrees F and 104
degrees F, at a relative humidity less than 95 percent (non-condensing).
B. Maintain conditions during and after installation of products.
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1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year warranty including coverage for batteries.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Uninterruptible Power Supply (UPS) System:
1. Vertiv Liebert Base Bid.

B. Substitutions: See Section 01 6000 - Product Requirements.
2.02 UNINTERRUPTIBLE POWER SUPPLY (UPS) SYSTEMS

A. System Configuration: Non-redundant type with reverse transfer. Designed for capacity
expansion by addition of parallel modules in field with minimum downtime.

B. Components:

1. Battery.

2. Redctifier/charger to maintain battery charge and to provide input to inverter when utility
power is available.

3. Inverter to provide power to load during normal operation.

4. Static switch to transfer load automatically and without disturbance between inverter and
utility power.

5. Manual switch to bypass static switch for maintenance.

6. Input and output isolation transformers and filters to provide appropriate isolation and
disturbance attenuation.

7. Monitors, sensors, and control circuits.

C. Design Standards: IEEE 519 and NEMA PE 1.
2.03 SYSTEM RATINGS AND OPERATING CHARACTERISTICS

A. System Continuous Rating: As indicated on drawings, over entire battery voltage range at
specified power factor. Maintain output voltage within specified limits at any load from full load
to no-load.

2.04 DESIGN
A. Inverter Type: Pulse-width modulated.
2.05 FABRICATION

A. Electroplate brackets and securing hardware with corrosion resistant material. Secure bolts,
studs and nuts with lock washers.

B. Equip air inlet with permanent type filters and pressurize cabinet, or use gaskets around door
and panel openings to prevent entry of dirt.
C. Cabinet finish: Primed and painted inside and outside with suitable semi-gloss enamel.
2.06 BATTERY
A. Storage Battery: Lead calcium heavy duty industrial battery, designed for auxiliary power
service. Provide battery with impact resistant plastic case. Provide cells with explosion proof

vents, clear containers, and ample space for plate growth without stressing container and
cover.

B. Battery Racks: Maximum of three-tier, all steel construction, with plastic insulating rails at all
points of contact with the battery case. Paint racks with acid resistant paint.

2.07 CONTROLS AND INDICATORS
A. Controls:

1. AC input circuit breaker.
2. Inverter operate switch to initiate inverter operation.

Static Uninterruptible Power
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Static switch transfer switch to permit manual actuation of static transfer switch.
Indicator test switch.

Static switch preferred input circuit breaker

Static switch output circuit breaker.

Static switch bypass circuit breaker.

Controls for maintenance bypass switch.

5 N0 A®

>

dicators:
Inverter synchronized to utility.
Load connected to utility.
Static transfer switch inhibited.
Overtemperature.

eters: Use 1 percent accuracy meters to indicate the following:
Rectifier/charger DC voltage and current.
Utility, inverter output, and load AC voltage.
Load AC current.
Inverter output and utility frequency.
UPS output watts.

a2 Z O~

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.

Install in accordance with manufacturer's instructions.
Provide required support and attachment in accordance with Section 26 0529.

3.02 FIELD QUALITY CONTROL

A
B.

moo

F.

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

Provide the services of the manufacturer's field technician to supervise adjustments, final
connections, and system testing.

Verify specification performance criteria.

Measure battery discharge and recharge times.

Simulate fault in each system component and utility power.
Perform other tests as recommended by manufacturer.

3.03 CLOSEOUT ACTIVITIES

A.
B.
C.

See Section 01 7800 - Closeout Submittals, for closeout submittals.
Demonstrate operation uninterruptible power supply by simulating an outage.
Training: Provide one hour hours of instruction each for two persons.

3.04 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide a separate maintenance contract for specified maintenance service.

C. Provide service and maintenance of uninterruptible power supply for one year from Date of
Substantial Completion.

D. Include all costs, including labor, parts, and travel.

END OF SECTION 26 3353
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SECTION 26 3533.16
LOW-VOLTAGE POWER FACTOR CORRECTION EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Capacitors for low voltage (600 V or less) power factor correction applications:
1.  Fixed capacitors.
2.  Automatic capacitor systems.

1.02 RELATED REQUIREMENTS

A.
B.
C.
D

E.
F.

Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.

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

Section 26 2419 - Motor-Control Centers.
Section 26 2813 - Fuses.

1.03 REFERENCE STANDARDS

A.
B.
C.
D
E.

F.
G.

IEEE 18 - Standard for Shunt Power Capacitors; 2012.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
UL 810 - Capacitors; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances 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 the work with placement of supports, anchors, etc. required for mounting.

4. Capacitors for Installation Within Motor Control Centers (MCCs): Coordinate work to
provide capacitors suitable for installation in equipment to be provided.

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

1.05 SUBMITTALS

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

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

assemblies, including ratings, configurations, materials, fabrication details, dimensions,

finishes, weights, and service condition requirements.

1.  Fixed Capacitors for Individual Motor Applications: Include motor manufacturer's
capacitor sizing recommendations.

2. Automatic Capacitor Systems: Include quantity and size of switched steps and
information on control and monitoring functions.

Low-Voltage Power Factor
Correction Equipment



Shop Drawings: Include outline and support point dimensions, voltage, reactive power (kVAR),

and current ratings, short circuit current ratings, and installed features and accessories.

1. Include dimensioned plan and elevation views of capacitor assemblies and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Fixed Capacitors for Individual Motor Applications: For each application, include wiring
diagrams showing proposed capacitor connection method in relation to motor starter
contacts and overload devices.

4. Capacitors with Inductors/Reactors (Harmonic Filters): Include frequency tuning
information.

Motor Overload Protective Device Calculations: Where capacitors are to be connected on the
load side of motor overload protective devices (when permitted), indicate overload device
ratings adjusted for reduced current.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Manufacturer’s detailed field testing procedures.
Field Quality Control Test Reports.

Project Record Documents: Record actual installed ratings and locations of capacitors, and
final equipment settings.

Operation and Maintenance Data: Include information on equipment programming and setup,
replacement parts and recommended maintenance procedures and intervals.

1.06 QUALITY ASSURANCE

A
B.

C.

Comply with requirements of NFPA 70.

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

Installer Qualifications: Company specializing in performing the work of this section with
minimum five years documented experience with power factor correction systems of similar
size, type, and complexity.

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.

B.

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

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

1.08 FIELD CONDITIONS

A.

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Capacitor Assemblies: Provide minimum one year manufacturer warranty covering repair or
replacement due to defective materials or workmanship.
C. Capacitor Cells: Provide minimum five year manufacturer warranty covering repair or
replacement due to defective materials or workmanship.
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PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

B.

Power Factor Correction Capacitors:

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

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

3. Myron Zucker, Inc: www.myronzucker.com/#sle.

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

Substitutions: See Section 01 6000 - Product Requirements.

2.02 POWER FACTOR CORRECTION CAPACITORS

A. Provide complete power factor correction capacitor system consisting of all required equipment,
conduit, boxes, wiring, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

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

C. Capacitor Assemblies: Manufactured units consisting of capacitor cells, enclosures, and
associated components specifically designed for three phase power factor correction
applications. Comply with IEEE 18, and list and label as complying with UL 508A or UL 810 as
applicable.

D. Provide capacitors and associated components suitable for operation at indicated ratings under
the service conditions at the installed location.

E. Capacitor Cells:

1. Construction: Self-healing, metalized polypropylene film; dry (resin-encapsulated) or
liquid-impregnated with non-PCB, non-toxic, biodegradable dielectric fluid; provide three
phase cells (configurations utilizing factory-wired single phase capacitor cells are not
acceptable).

2. Losses: Not greater than 0.5 W per kVAR.

3. Furnished with pressure-actuated interrupter to prevent cell rupture.

4. Rated Life: 20 years.

F. Discharge Resistors: Provide discharge resistors as required to reduce residual voltage to less
than 50 V within one minute after capacitor is disconnected from source of supply in
accordance with NFPA 70.

G. Fuses: Provide fusing for all three phases; provide replaceable fuses (inaccessible fuse links
are not acceptable).

H. Contactors: Suitable for high inrush currents associated with capacitor switching.

I.  Enclosures:

1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations: NEMA 12.

2. Hinged Doors: Lockable, with all locks keyed alike.

3. Finish: Manufacturer's standard unless otherwise indicated.

J.  Short Circuit Current Rating: Provide capacitor assemblies 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 0573.

K. Capacitors With Inductors/Reactors (Harmonic Filters):

1. Furnished with iron core inductors/reactors and harmonic rated capacitor cells, specifically
designed for power factor correction application in harmonic environments.

2. Filter Tuning: Tuned below 5th harmonic unless otherwise indicated.

3. Furnish inductors/reactors with integral thermistor.

L. Fixed Capacitors:

1.  Description: Capacitor assemblies that supply a fixed amount of reactive power (kVAR).
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2. Capacitors for Installation Within Motor Control Centers (MCCs): Suitable for installation
in equipment to be provided in accordance with Section 26 2419.

3. Alarm Indications:
a. Blown fuse, visible from exterior of enclosure.

M. Automatic Capacitor Systems:

1. Description: Capacitor assemblies that supply a variable amount of reactive power
(kVAR) in discrete kVAR steps by switching capacitor cell groups using contactors and
microprocessor-based controllers as required to maintain selected power factor.

2. Provide current transformers (CTs) with appropriate ratio as required for system
measurement.

3.  Control Functions:

a. Manual and automatic modes.
b. Adjustable target power factor with range of 0.80 inductive to unity.
c. Adjustable step time delay.
4. Status Indications:
Power factor.
Voltage.
Current.
Real power (kW).
Reactive power (kVAR).
Apparent power (kVA).
Frequency.
. Number of energized steps.
larm Indications:
Blown fuse, visible from exterior of enclosure.
Power factor over compensation.
Power factor under compensation.
Overcurrent.
Undervoltage.
Overvoltage.
Capacitor overload.
Overtemperature.
Loss of capacitance.
High total harmonic distortion (THD).
6. Features:
a. Integral circuit breaker or disconnect where indicated or required.

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

>TQ@ "0 o000
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B. Verify that the ratings of capacitors are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive capacitors.
D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.
C. Arrange equipment to provide minimum clearances and required maintenance access.
D. Provide required support and attachment in accordance with Section 26 0529.
E. Install capacitor assemblies plumb and level.
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K.

L.

Unless otherwise indicated, mount floor-mounted capacitor assemblies on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 3000.

Capacitor Connections at Individual Motors:

1. Unless otherwise indicated, connect capacitors to only be in service when motor is
energized. Provide additional contactors as required.

2.  Unless otherwise indicated or required, connect capacitors on the load side of motor
starter contacts and on the line side of motor overload protective devices.

a. Exceptions where capacitor is to be connected on line side of motor starter/controller
include, but are not limited to:
1) Reversing motors.

) Multi-speed motors.

) Plugging.

4) Jogging/Inching.

) Soft-start starters.
) Variable frequency drives.

b. If the circuit is not accessible between the starter contacts and motor overload
protective devices, capacitor may be connected on the load side of overloads
provided that overloads are resized for reduced current.

c. Submit wiring diagrams of proposed capacitor connections for approval prior to
starting work.

Automatic Capacitor Systems: Locate current transformers (CTs) on line side of capacitor
connection so that measurements include power factor correction.

Provide grounding and bonding in accordance with Section 26 0526.

Where not furnished by manufacturer, provide fuses complying with Section 26 2813 as
indicated or as required by equipment manufacturer's recommendations.

Remove capacitor fuses prior to bumping motors for testing purposes to prevent blowing fuses
caused by energizing capacitor that has not yet discharged.

Identify capacitors in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A.
B.

o

G.

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

Provide services of a manufacturer's authorized representative to observe installation and
assist in inspection and testing. Include manufacturer's detailed testing procedures and field
reports with submittals.

Prepare and start system in accordance with manufacturer's instructions.
Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.20.
1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

Current Transformers (CTs) for Automatic Capacitor Systems: Perform inspections and tests
listed in NETA ATS, Section 7.10. The dielectric withstand tests on primary windings with
secondary windings connected to ground listed as optional are not required.

Correct deficiencies and replace damaged or defective capacitors or associated components.

3.04 CLEANING

A.

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

3.05 CLOSEOUT ACTIVITIES

A.

11-19-2025 26 3533.16- 5

See Section 01 7800 - Closeout Submittals, for closeout submittals.

Low-Voltage Power Factor
Correction Equipment



B. Demonstration: Demonstrate proper operation of automatic capacitor systems to Owner, and
correct deficiencies or make adjustments as directed.

C. Training: Train Owner's personnel on operation, adjustment, and maintenance of automatic
capacitor systems.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.

2. Provide minimum of two hours of training.
3. Instructor: Manufacturer's authorized representative.
4. Location: At project site.

3.06 PROTECTION
A. Protect installed capacitors from subsequent construction operations.
END OF SECTION 26 3533.16
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SECTION 26 3600
TRANSFER SWITCHES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Transfer switches for low-voltage (600 V and less) applications and associated accessories:
1.  Automatic transfer switches.

2. Non-automatic transfer switches.

3. Manual transfer switches.

4 Includes service entrance rated transfer switches.

5. Includes bypass/isolation transfer switches.

6. Remote annunciators.

1.02 RELATED REQUIREMENTS

A.

nmmoow

Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads.

Section 14 2100 - Electric Traction Elevators: For interface with transfer switch.
Section 14 2400 - Hydraulic Elevators: For interface with transfer switch.
Section 26 0526 - Grounding and Bonding for Electrical Systems.

Section 26 0529 - Hangers and Supports for Electrical Systems.

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

Section 26 0573 - Power System Studies: Additional criteria for the selection of equipment
specified in this section.

Section 26 3213 - Engine Generators: For interface with transfer switches.
1. Includes code requirements applicable to work of this section.

2. Includes additional testing requirements.

3. Includes related demonstration and training requirements.

1.03 REFERENCE STANDARDS

A.
B.
C.

m

- T om

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA IA 10042-1 - Industrial Control and Systems Part 1: Electromechanical AC Transfer
Switch Equipment; 2025.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

NFPA 99 - Health Care Facilities Code; 2015.

NFPA 110 - Standard for Emergency and Standby Power Systems; 2013.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
UL 1008 - Transfer Switch Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate compatibility of transfer switches to be installed with work provided under other
sections or by others.
a. Engine Generators: See Section 26 3213.

2. 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 required by NFPA 70.
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3. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.
4. Coordinate the work with placement of supports, anchors, etc. required for mounting.
5. Closed Transition Transfer Switches:
a. Coordinate source interconnection requirements with Utility Company.
b. Where applicable, coordinate the work to provide engine generators with isochronous
governors suitable for closed transition transfer.
c. Coordinate the work to provide shunt trip breakers necessary for protection from
source interconnection for longer than specified maximum interconnection time.
d. Arrange for inspections necessary to obtain Utility Company approval of installation.
6. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A
B.

Iemmo

J.

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

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

product, including ratings, configurations, dimensions, finishes, weights, service condition

requirements, and installed features.

1. Where applicable, include characteristic trip curves for overcurrent protective devices
upon request.

Shop Drawings: Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

Specimen Warranty: Submit sample of manufacturer's warranty.

Manufacturer's certification that products meet or exceed specified requirements.
Source quality control test reports.

Manufacturer’s detailed field testing procedures.

Operation and Maintenance Data: Include detailed information on system operation,

equipment programming and setup, replacement parts, and recommended maintenance

procedures and intervals.

1. Include contact information for entity that will be providing contract maintenance and
trouble call-back service.

Executed Warranty: Submit documentation of final executed warranty completed in Owner's
name and registered with manufacturer.

Maintenance contracts.

1.06 QUALITY ASSURANCE

A.

Comply with the following:

1. NFPA 70 (National Electrical Code).

2.  NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for
system Level specified in Section 26 3213.

3. NFPA 99 (Health Care Facilities Code).

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

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 transfer switches in accordance with manufacturer's
instructions.
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B.

C.

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.

Handle carefully in accordance with manufacturer's instructions to avoid damage to transfer
switch components, enclosure, and finish.

1.08 FIELD CONDITIONS

A

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A.
B.

See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Transfer Switches- Other Acceptable Manufacturers:
1.  ASCO Power Technologies, Base Bid; 300 Series for ICC type buildings & 7000 Series for
Hospital buildings: www.ascopower.com/#sle.

Substitutions: See Section 01 6000 - Product Requirements.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Construction Manager
accepts responsibility for costs associated with any necessary modifications to related work,
including any design fees.

2.02 TRANSFER SWITCHES

A.

w

Provide complete power transfer system consisting of all required equipment, conduit, boxes,
wiring, supports, accessories, system programming, etc. as necessary for a complete operating
system that provides the functional intent indicated.

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

Applications:

1.  Utilize open transition transfer unless otherwise indicated or required.

2. For transfer of highly inductive loads (e.g. large motors and transformers), utilize open
transition transfer with in-phase monitor or delayed transition transfer.

3.  Provide signal before transfer contacts for transfer switches serving elevators.

Construction Type: Either "contactor type" (open contact) or "breaker type" (enclosed contact)
transfer switches complying with specified requirements are acceptable.

Provide bypass and isolation features for all hospital and inpatient locations.

Provide power meters on all transfer switches or immediately on the source load being fed from
the ATS. Shark 200 to be basis of design.

Comply with NEMA IA 10042-1, and list and label as complying with UL 1008 for the
classification of the intended application (e.g. emergency, optional standby).

Do not use double throw safety switches or other equipment not specifically designed for power
transfer applications and listed as transfer switch equipment.

Load Classification: Classified for total system load (any combination of motor, electric
discharge lamp, resistive, and tungsten lamp loads with tungsten lamp loads not exceeding 30
percent of the continuous current rating) unless otherwise indicated or required.

Switching Methods:
1. Open Transition:
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a. Provide break-before-make transfer without a neutral position that is not connected to
either source, and with interlocks to prevent simultaneous connection of the load to
both sources.

b. Where in-phase transfer is indicated, utilize in-phase monitor to initiate transfer when
phase angle difference between sources is near zero to limit in-rush currents.

Delayed Transition:

a. Provide break-before-make transfer with programmable time delay in a neutral
position not connected to either source, and with interlocks to prevent simultaneous
connection of the load to both sources.

Closed Transition:

a. When both sources are available and synchronized, provide make-before-break
transfer without interruption of power to the load and with momentary interconnection
of both sources for not more than 100 ms, unless otherwise approved by Utility
Company.

b. Provide synchronization/in-phase monitor to initiate transfer when voltage and phase
angle difference between sources are within predetermined requirements for
synchronization.

c. Source Synchronization Requirements: Phase angle differential within five degrees;
voltage differential within five volts.

d. When sources fail to synchronize within a predetermined time period, remain
connected to current source and initiate an alarm.

e. When sources remain interconnected for longer than specified maximum
interconnection time, provide contact closure signal to shunt trip designated circuit
breaker and initiate an alarm.

f.  Provide additional protective relaying where required by Utility Company.

g. When only one source is available, automatically utilizes open transition (break-
before-make) transfer.

Neutral Switching: Either simultaneously switched neutral (break-before-make) or

overlapping neutral (make-before-break) methods are acceptable.

Obtain control power for transfer operation from line side of source to which the load is to

be transferred.

K. Service Conditions: Provide transfer switches suitable for continuous operation at indicated
ratings under the service conditions at the installed location.

L. Enclosures:

1.
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Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations: NEMA 12.

b. Outdoor Locations: NEMA 3R.

Provide lockable door(s).

Finish: Manufacturer's standard unless otherwise indicated.

Provide side pull boxes where space allows.

hort Circuit Current Rating:

Withstand and Closing Rating: Provide transfer switches, when protected by the supply
side overcurrent protective devices to be installed, with listed withstand and closing rating
not less than the available fault current at the installed location as determined by short
circuit study performed in accordance with Section 26 0573.

Short Time Rating: Where the requirement for selectivity is indicated, provide transfer
switches with short time ratings suitable for the maximum short time delay setting of the
supply side overcurrent protective device.

N. Automatic Transfer Switches:

1.

2.

11-19-2025

Description: Transfer switches with automatically initiated transfer between sources;
electrically operated and mechanically held.
Control Functions:
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a. Automatic mode.

Test Mode: Simulates failure of primary/normal source.

c. Voltage and Frequency Sensing:

1) Undervoltage sensing for each phase of primary/normal source; adjustable
dropout/pickup settings.

2) Undervoltage sensing for alternate/emergency source; adjustable
dropout/pickup settings.

3) Underfrequency sensing for alternate/emergency source; adjustable
dropout/pickup settings.

d. Outputs:

1) Contacts for engine start/shutdown (except where direct generator
communication interface is provided).

2) Auxiliary contacts; two set(s) for each switch position.

3) Signal before transfer (load disconnect) contacts; for selective load
disconnection prior to transfer.

e. Adjustable Time Delays:

1) Engine generator start time delay; delays engine start signal to override
momentary primary/normal source failures.

Transfer to alternate/emergency source time delay.

Retransfer to primary/normal source time delay.

Signal before transfer (load disconnect) contact time delay.

Engine generator cooldown time delay; delays engine shutdown following

retransfer to primary/normal source to permit generator to run unloaded for

cooldown period.

f.  In-Phase Monitor (Open Transition Transfer Switches): Monitors phase angle
difference between sources for initiating in-phase transfer.

g. Synchronization/In-Phase Monitor (Closed Transition Transfer Switches): Monitors
voltage and phase angle difference between sources for initiating synchronized
transfer.

h. Engine Exerciser: Provides programmable scheduled exercising of engine generator
selectable with or without transfer to load; provides memory retention during power
outage.

i.  Retransfer to Normal Switch: Bypasses time delays for retransfer to primary/normal
source.

Status Indications:

a. Connected to alternate/emergency source.

b. Connected to primary/normal source.

c. Alternate/emergency source available.

d. Primary/normal source available.

Alarm Indications for Closed Transition Transfer Switches:

a. Failure to synchronize.

b. Extended source interconnection/transfer switch locked out.

Other Features:

a. Eventlog.

b. Communications Capability: Option 72EE. Provide all accessories necessary for
proper interface.

c. Include options: 6DL,11BE,18RX,31Z,135L & 44G strip heater for outdoor location.

Automatic Sequence of Operations:

a. Upon failure of primary/normal source for a programmable time period (engine
generator start time delay), initiate starting of engine generator where applicable.

b. Where applicable, initiate signal before transfer (load disconnect) contacts at
programmable time before transfer.

c. When alternate/emergency source is available, transfer load to alternate/emergency
source after programmable time delay.

o
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d. When primary/normal source has been restored, retransfer to primary/normal source
after a programmable time delay. Bypass time delay if alternate/emergency source
fails and primary/normal source is available.

e. Where applicable, initiate shutdown of engine generator after programmable engine
cooldown time delay.

Service Entrance Rated Transfer Switches:

1. Furnished with integral disconnecting and overcurrent protective device on the
primary/normal source and with ground-fault protection where indicated.

2. Listed and labeled as suitable for use as service equipment according to UL 869A.

Bypass/Isolation Transfer Switches:

1. Description: Factory-assembled units consisting of interconnected transfer switch and
bypass/isolation switch that permits manual bypass and isolation of the transfer switch
with connection of the load to either source.

2. Bypass/lIsolation Switch Type: Provide overlapping (make-before-break) switches with no
interruption of power to load. Load break (break-before-make) switches that interrupt
power to load are not acceptable.

3. Bypass/Isolation Operation:

a. Operable from exterior of enclosure.

b. Normal Mode: Provides for normal operation of transfer switch.

c. Test Mode: Provides for operational testing of bypassed transfer switch without
affecting power to load.

d. Isolate Mode: Provides for complete isolation of transfer switch from all power
sources, permitting removal from unit.

Remote Annunciators:

1. Remote Annunciator Mounting: Wall-mounted; Provide flush-mounted annunciator for
finished areas and surface-mounted annunciator for non-finished areas unless otherwise
indicated.

2.  Transfer Switch Status Indications:

a. Connected to alternate/emergency source.
b. Connected to primary/normal source.

c. Alternate/emergency source available.

d. Primary/normal source available.

Interface with Other Work:

1. Interface with engine generators as specified in Section 26 3213.

2. Interface with elevators as specified in Section 14 2100 and 14 2400.
a. Utilize signal before transfer contacts to disconnect elevator(s) served prior to

transfer.

3. Interface with building automation system EC to include costs of programing load shed
capabilities into the SCADA or BAS system to open Equipment ATS's before Critical and
Life Safety switches in the event of a loosing a generator. Verify system capabilities of the
site under construction. . Coordinate load shed capabilities with Facilities dept. and design
engineer.

2.03 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

B.

Perform production tests on transfer switches at factory to verify operation and performance
characteristics prior to shipment. Include certified test report with submittals.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.
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Verify that the ratings and configurations of transfer switches are consistent with the indicated
requirements.

Verify that rough-ins for field connections are in the proper locations.
Locate all transfer switches indoors, if applicable.
Verify that mounting surfaces are ready to receive transfer switches.

mmoo

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

3.02 INSTALLATION

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

Install products in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances and required maintenance access.
Provide required support and attachment in accordance with Section 26 0529.

Install transfer switches plumb and level.

mmoow>»

Unless otherwise indicated, mount floor-mounted transfer switches on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 3000.

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

H. Identify transfer switches and associated system wiring in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL

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

B. Provide services of a manufacturer's authorized representative to observe installation and
assist in inspection and testing. Include manufacturer's detailed testing procedures and field
reports with submittals.

C. Prepare and start system in accordance with manufacturer's instructions.

D. Automatic Transfer Switches:
1. Inspect and test in accordance with NETA ATS, except Section 4.
2.  Perform inspections and tests listed in NETA ATS, Section 7.22.3. The insulation-
resistance tests listed as optional are not required.

E. Provide additional inspection and testing as required for completion of associated engine
generator testing as specified in Section 26 3213.

F. Correct defective work, adjust for proper operation, and retest until entire system complies with
Contract Documents.

3.04 CLEANING

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

3.05 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of transfer switches to Owner, and correct
deficiencies or make adjustments as directed.

D. Training: Train Owner's personnel on operation, adjustment, and maintenance of transfer
switches.
1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor: Manufacturer's authorized representative.
4. Location: At project site.
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E. Coordinate with related generator demonstration and training as specified in Section 26 3213.
3.06 PROTECTION

A. Protect installed transfer switches from subsequent construction operations.
3.07 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide to Owner a proposal as an alternate to the base bid, a separate maintenance contract
for the service and maintenance of transfer switches for two years from date of Substantial
Completion; Include a complete description of preventive maintenance, systematic
examination, adjustment, inspection, and testing, with a detailed schedule.

END OF SECTION 26 3600
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SECTION 26 4113
LIGHTNING PROTECTION FOR STRUCTURES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Strike (air) terminals and interconnecting conductors.
B. Grounding and bonding for lightning protection.
1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems: Electrical system grounds.
B. Surge Protection for Wiring Systems: Specified in individual system requirements.
1.03 REFERENCE STANDARDS
A. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2014.
B. UL 96 - Lightning Protection Components; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination with Concrete Work: Coordinate the embedding of lightning protection
components in concrete.

B. Coordination with Roofing Work: Ensure adequate attachment of strike terminals and
conductors without damage to roofing.

C. Preinstallation Meeting: Convene a meeting at least at least two weeks prior to
commencement of any work affected by lightning protection system requirements to discuss
prerequisites and coordination required by other installers; require attendance by
representatives of installers whose work will be affected.

1.05 QUALITY ASSURANCE
A. Maintain one copy of each referenced system design standard on site.

B. Manufacturer Qualifications: Company specializing in lightning protection equipment with
minimum three years documented experience.

C. Designer Qualifications: Person or entity, employed by installer, who specializes in lightning
protection system design with minimum three years documented experience.

D. Installer Qualifications: Capable of providing the specified certification of the installed system.

m

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

F. 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. Lightning Protection Components:
1. Michigan Lighting Protection Inc. Base Bid.

2.02 LIGHTNING PROTECTION SYSTEM

A. Lightning Protection System: Provide complete system complying with NFPA 780, including air
terminals, bonding, interconnecting conductors and grounding electrodes.
1. Provide system that protects:
a. The entire structure.
b. Open air areas within 100 feet of exterior walls at grade level.
c. Open air areas within building footprint.
2. Coordinate with other grounding and bonding systems specified.
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3. Treat isolated non-grounded protruding metal items as specified by NFPA 780 for heavy-
duty stacks.

4. Provide copper, bronze, or stainless steel components, except where aluminum is allowed
by NFPA 780.

5.  Provide system certified by Underwriters Laboratories or the Lightning Protection Institute.

Strike Terminals: Provide strike (air) terminals on the following:
Roofs.

Penthouse roofs.

Parapets.

Roof mounted equipment.

Stacks.

Chimneys.
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2.03 COMPONENTS

A.

mo o

F.

All Components: Complying with applicable requirements of UL 96.

Strike (Air) Terminals: Copper, solid, with adhesive bases for single-ply roof installations.
Grounding Rods: Solid copper.

Ground Plate: Copper.

Conductors: Copper cable.

Connectors and Splicers: Bronze.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

Verify that field measurements are as indicated on shop drawings.
Coordinate work with installation of roofing and exterior and interior finishes.

3.02 INSTALLATION

A.

B.

C.

Install in accordance with referenced system standards and as required for specified
certification.

Connect conductors using mechanical connectors or exothermic welding process; protect
adjacent construction elements and finishes from damage.

Coordinate installation with the Electrical Contractor

3.03 FIELD QUALITY CONTROL

A.
B.

C.

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

Perform visual inspection as specified in NFPA 780 as if this were a periodic follow-up
inspection.

Perform continuity testing as specified in NFPA 780 as if this were testing for periodic
maintenance.

Obtain the services of the specified certification agency to provide inspection and certification of
the lightning protection system, including performance of any other testing required by that
agency.

END OF SECTION 26 4113

11-19-2025 26 4113 -2 Lightning Protection for Structures



SECTION 26 4300
SURGE PROTECTIVE DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Surge protective devices for service entrance locations.
B. Surge protective devices for distribution locations.
C. Surge protective devices for branch panelboard locations.
1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 2300 - Low-Voltage Switchgear.
C. Section 26 2413 - Switchboards.
D. Section 26 2416 - Panelboards.
1.03 ABBREVIATIONS AND ACRONYMS
A. EMI/RFI: Electromagnetic Interference/Radio Frequency Interference.
B. SPD: Surge Protective Device.
C. TVSS: Transient Voltage Surge Supressor
1.04 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2013.

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

E. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate size and location of overcurrent device compatible with the actual
surge protective device and location to be installed._ Provide SPD device on all Distribuition and
Branch circuit panels.

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

B. Product Data: Include detailed component information, voltage, surge current ratings, repetitive
surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCQOV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition
requirements, and installed features.

1.  SPDs with EMI/RFI filter: Include noise attenuation performance.

C. Shop Drawings: Include wiring diagrams showing all factory and field connections with wire
and circuit breaker/fuse sizes.

D. Certificates: Manufacturer's documentation of listing for compliance with the following
standards:
1. UL 1449.
2. UL 1283 (for Type 2 SPDs).
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E. Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data: Include information on status indicators and recommended
maintenance procedures and intervals.

G. Warranty: Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

H. Project Record Documents: Record actual connections and locations of surge protective
devices.

1.07 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

1.08 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written instructions.
1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Manufacturer's Warranty: Provide minimum ten year warranty covering repair or replacement
of surge protective devices showing evidence of failure due to defective materials or
workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Field-installed, Externally Mounted Surge Protective Devices: Basis of Design: [Base bid:
RayCap ,Contact: Factory Rep - Hedrick Associates 616-288-0824 ]

2.02 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A. Description: Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
classified, and labeled as suitable for the purpose intended; system voltage as indicated SPD
external units to be installed on all distribution and branch circuit panels..

w

Unless otherwise indicated, provide field-installed, externally-mounted SPDs.

C. Listand label as complying with UL 1449, Type 1 when connected on line side of service
disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.

D. Protected Modes:
1.  Wye Systems: L-N, L-G, N-G, L-L.
2. Delta Systems: L-G, L-L.
E. UL 1449 Voltage Protection Ratings (VPRs):
1. Provide SPD on all Distribution and Branch Circuit Panels. Distribution Panels Less than
400 Amps Raycap RSE-2, Provide 30 Amp circuit breaker ,Distribution Panels 400 Amps
and larger Raycap RSE-2, Use 60 Amp circuit breaker., Main Service Panel, Raycap
Rayvoss Provide 80 Amp circuit breaker, .

F. UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.

G. Enclosure Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified
for the following installation locations:
1. Indoor clean, dry locations: Type 1.
2. Outdoor locations: Type 3R.
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H.

Mounting for Field-installed, Externally Mounted SPDs: Unless otherwise indicated, as

specified for the following locations:

1. Provide surface-mounted SPD where mounted adjacent to surface-mounted equipment.
Do not extend leads or add conduit.

2.03 SURGE PROTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS

A.

Basis of Design: 1. Raycap: Rayvoss Series .

2.04 SURGE PROTECTIVE DEVICES FOR BRANCH PANELBOARD LOCATIONS

A.
B.

Unless otherwise indicated, provide field-installed, externally mounted SPDs.
Basis of Design: 1. Raycap: RSE Series.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.

D.

E.

Verify that field measurements are as indicated.

Verify that the service voltage and configuration marked on the SPD are consistent with the
service voltage and configuration at the location to be installed.

Verify that electrical equipment is ready to accept connection of the SPD and that installed
overcurrent device is consistent with requirements of drawings and manufacturer's instructions.

Verify system grounding and bonding is in accordance with Section 26 0526, including bonding
of neutral and ground for service entrance and separately derived systems where applicable.
Do not energize SPD until deficiencies have been corrected.

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

3.02 INSTALLATION

A.
B.
C.

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

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

Unless indicated otherwise, connect service entrance surge protective device on load side of
service disconnect main overcurrent device.

Provide conductors with minimum ampacity as required by NFPA 70, as required by NFPA 70,
and as required by NFPA 70.

Install conductors between SPD and equipment terminations as short and straight as possible,
not exceeding manufacturer's recommended maximum conductor length. Breaker locations
may be reasonably rearranged in order to provide leads as short and straight as possible. Twist
conductors together to reduce inductance.

Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 0526 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

Install remote devices with conductors between surge protection device and points of
attachment as short and straight as possible. Do not exceed manufacturer’'s recommended
lead length or 24 inches total, which ever is less. Do not bond neutral and ground

Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by
performing high potential testing with SPD connected.

3.03 FIELD QUALITY CONTROL

A.
B.
C.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.
Perform inspections and tests listed in NETA ATS Section 7.19.1.
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D. Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

END OF SECTION 26 4300
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SECTION 26 5100
INTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
Emergency lighting units.
Exit signs.
Ballasts and drivers.

moow

. Accessories.
1.02 RELATED REQUIREMENTS
A. Section 23 3600 - Air Terminal Units: Air distribution accessories for air handling luminaires.
Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0533.16 - Boxes for Electrical Systems.
Section 26 0650.16 - Lighting Fixture Schedule.

Section 26 0923 - Lighting Control Devices: Automatic controls for lighting including occupancy
sensors, outdoor motion sensors, time switches, outdoor photo controls, and daylighting
controls.

F. Section 26 5600 - Exterior Lighting.
1.03 REFERENCE STANDARDS

A. |ES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and
Related Information; 2002 (Reaffirmed 2008).

B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products; 2008.

C. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules; llluminating Engineering Society; 2015.

D. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.
E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

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

G. UL 1598 - Luminaires; Current Edition, Including All Revisions.

H. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2.  Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4.  Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

5.  Allfixtures to be LED (DLC certified)

mo o

11-19-2025 26 5100 - 1 Interior Lighting



Corewell has standardized on wireless group controlled LED light fixtures for all projects.
Use line voltage for all wireless control devices. Do not use battery control devices.
8. Do not include relay panels for control of interior light fixtures unless approved by Facilities
Engineering.
1.05 SUBMITTALS

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

No

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: [LED light source only allowed in all Corewell buildings]
a. Include estimated useful life, calculated based on IES LM-80 test data.

Include IES LM-79 test report upon request.

All light fixtures shall be DLC listed.

Color Rendering: Minimum 82 CRI

Dimming 0-10 volt dimming with 10% low end value. Specialty areas like Ultrasound

require low end 1% dimming

Power Factor: Minimum 90%

Operating Frequency: Greater than 120 Hz

Sound Rating : Class A

Lumen Maintenance: Greater than 70% at 50,000 hours of operation.

Luminous Efficacy: Minimum 130 lumens per watt.

. THD <20%

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.
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D. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

E. Project Record Documents: Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide minumum five year manufacturer warranty for all LED luminaires, including drivers.
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C. Provide five year pro-rata warranty for batteries for emergency lighting units.
PART 2 PRODUCTS
2.01 MANUFACTURERS - LUMINAIRES
A. Cree with Smartcast Controls
B. General Electric LVT Series with Daintree EZ Connect Controls
C. Acuity with nLight Air Controls
2.02 OWNER-FURNISHED PRODUCTS
A. New Products:
2.03 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the drawings.

B. Substitutions: See Section 01 6000 - Product Requirements except where individual luminaire
types are designated with substitutions not permitted.

2.04 LUMINAIRE TYPES

A. Furnish products as specified below.
2.05 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. LED Luminaires:
1. Components: UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

2.06 EXIT SIGNS

A. Manufacturers -
1. Acuity Brands, Inc: www.acuitybrands.com/#sle.
2. Hubbell Lighting, Inc: www.hubbelllighting.com/#sle.
3. Signs shall be edge lit. Coordinate with Facilities Engineering for color.

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.
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3.02 INSTALLATION

A.

B.

Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of luminaires provided under this section.

Install products in accordance with manufacturer's instructions including programing of wireless
fixtures.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

Provide required support and attachment in accordance with Section 26 0529.

Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

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.

Secure pendant-mounted luminaires to building structure.

Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.

6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gage, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

e

Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

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.

5. Unless otherwise indicated, support pendants from swivel hangers.

Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to
center of luminaire.

Install accessories furnished with each luminaire.
Bond products and metal accessories to branch circuit equipment grounding conductor.

Air Handling Luminaires: Interface with air handling accessories furnished and installed under
Section 23 3600.

Light Fixture "Whips" Use maximum of 72"of MC or flexible conduit for recessed and semi-
recessed light fixtures. Whips shall be only from junction box serving the light fixture to the light
fixture connection. Daisy chaining from fixture to fixture is not allowed.

3.03 FIELD QUALITY CONTROL

A
B.
C.

See Section 01 4000 - Quality Requirements, for additional requirements.
Inspect each product for damage and defects.
Operate each luminaire after installation and connection to verify proper operation.
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D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.04 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. 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.

3.05 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.

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

D. Provide as-built drawings to indicate all controls and program settings.
3.07 PROTECTION
A. Protect installed luminaires from subsequent construction operations.
3.08 ATTACHMENTS
A. Luminaire schedule per plan sheet
B. Luminaire cut sheets.
END OF SECTION 26 5100
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SECTION 26 5600
EXTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Exterior luminaires.
Poles and accessories.
Luminaire accessories.

1.02 RELATED REQUIREMENTS

A.

mo o

Section 03 3000 - Cast-in-Place Concrete: Materials and installation requirements for concrete
bases for poles.

Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0533.16 - Boxes for Electrical Systems.

Section 26 0923 - Lighting Control Devices: Automatic controls for lighting including outdoor
motion sensors, time switches, and outdoor photo controls.

1.03 REFERENCE STANDARDS

A.
B.

C.

IEEE C2 - National Electrical Safety Code; 2012.

IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and
Related Information; 2002 (Reaffirmed 2008).

IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products; 2008.

IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules; llluminating Engineering Society; 2015.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2006.

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

UL 1598 - Luminaires; Current Edition, Including All Revisions.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

3.  Exterior fixtures for owned or leased are to be LED only.

1.05 SUBMITTALS

A.
B.

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

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.
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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, weight, effective projected
area (EPA), and installed accessories; 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.

b. Include IES LM-79 test report upon request.

c. Allfixtures to utilize integral sensors and wireless control as base design unless
approved by Facilities Engineering.

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. Poles:

a. Include information on maximum supported effective projected area (EPA) and
weight for the design wind speed.
b. All poles to be aluminum.

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.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for all LED luminaires, including drivers.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Cree
B. Acuity
C. GE

2.02 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

B. Substitutions: See Section 01 6000 - Product Requirements.
2.03 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, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.
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F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.
G. 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.
4. Shall be wireless controlled

2.04 POLES

A. All Poles:

1. Provide poles and associated support components suitable for the luminaire(s) and
associated supports and accessories to be installed.

2. Material: Aluminum, unless otherwise indicated.

3. Shape: Square straight, unless otherwise indicated.

4 Finish: Match luminaire finish, unless otherwise indicated. Dark Bronze to be base
design.

5.  Mounting: Install on concrete foundation, height as indicated on the drawings, unless
otherwise indicated.

6. Unless otherwise indicated, provide with the following features/accessories:
a. Top cap.
b. Handhole.
¢. Anchor bolts with leveling nuts or leveling shims.
d. Anchor base cover.

B. Metal Poles: Provide ground lug, accessible from handhole or transformer base.
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 INSTALLATION

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

B. Install luminaires in accordance with NECA/IESNA 501.

C. Provide required support and attachment in accordance with Section 26 0529.

D

Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

m

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.

F. Suspended Luminaires:
1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
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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 in length,
with no more than 4 feet between supports.

4. Install canopies tight to mounting surface.

5. Unless otherwise indicated, support pendants from swivel hangers.

G. Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to
center of luminaire.

H. Pole-Mounted Luminaires:
1. Maintain the following minimum clearances:
a. Comply with IEEE C2.
b. Comply with utility company requirements.
2. Foundation-Mounted Poles:
a. Provide cast-in-place concrete foundations for poles as indicated, in accordance with
Section 03 3000.
1) Install anchor bolts plumb per template furnished by pole manufacturer.
2) Position conduits to enter pole shaft.
Install foundations plumb.
Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
Tighten anchor bolt nuts to manufacturer's recommended torque.
Install non-shrink grout between pole anchor base and concrete foundation, leaving
small channel for condensation drainage.
f.  Install anchor base covers or anchor bolt covers as indicated.
3.  Embedded Poles: Install poles plumb as indicated.
4.  Grounding:
a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to
branch circuit equipment grounding conductor.
5. Install separate service conductors, 12 AWG copper, from each luminaire down to
handhole for connection to branch circuit conductors.

. Install accessories furnished with each luminaire.
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J. Bond products and metal accessories to branch circuit equipment grounding conductor.
3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - 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. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.04 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Luminaires with Field-Rotatable Optics: Position optics according to manufacturer's
instructions to achieve lighting distribution as indicated or as directed by Architect.

3.05 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.
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3.07 PROTECTION
A. Protect installed luminaires from subsequent construction operations.
3.08 ATTACHMENTS
A. Luminaire schedule per plan sheet
B. Luminaire cut sheets.
END OF SECTION 26 5600
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