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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical demolition.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in
individual sections.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.

B. Verify that abandoned wiring and equipment serve only abandoned facilities.

C. Demolition drawings are based on casual field observation and existing record
documents.

D. Report discrepancies to Engineer before disturbing existing installation.

E. Beginning of demolition means installer accepts existing conditions.

3.2 PREPARATION

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

B. Coordinate utility service outages with utility company and Owner.

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

D. 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.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

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

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

C. Remove abandoned wiring to source of supply.

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

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

F. Disconnect and remove abandoned panelboards and distribution equipment.

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

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

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

3.4 CLEANING AND REPAIR

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

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

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

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Single conductor building wire.

B. Underground feeder and branch-circuit cable.

C. Armored cable.

D. Wiring connectors.

E. Electrical tape.

F. Oxide inhibiting compound.

G. Wire pulling lubricant.

H. Cable ties.

1.2 RELATED REQUIREMENTS

A. Section 26 05 05 - Selective Demolition for Electrical:  Disconnection, removal,
and/or extension of existing electrical conductors and cables.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional
requirements for grounding conductors and grounding connectors.

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

1.3 REFERENCE STANDARDS

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

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft; 2023.

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

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

E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for
Electrical Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved
2021).
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F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of
8000 Series Aluminum Alloy for Subsequent Covering or Insulation; 2018
(Reapproved 2023).

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

H. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

I. NECA 104 - Standard for Installing Aluminum Building Wire and Cable; 2012.

J. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of
Electrical Energy; 2021.

K. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All
Revisions.

N. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All
Revisions.

O. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition,
Including All Revisions.

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

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

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

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

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

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

A. 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.

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

1.6 QUALITY ASSURANCE

A. Comply with requirements of 2022 California Electrical Code.

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

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

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 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.

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of 2022 California Electrical Code.

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

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

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

J. Conductor Material:

1. Provide 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 1/0 AWG and larger.

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.

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.

K. Minimum Conductor Size:

1. Branch Circuits:  12 AWG.

L. Conductor Color Coding:



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT
Low-Voltage Electrical Power Conductors and

Cables 
DOCUMENT 26 05 19 - 5

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

1) Phase A:  Brown.

2) Phase B:  Orange.

3) Phase C:  Yellow.

4) Neutral/Grounded:  Gray.

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

1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

4) Neutral/Grounded:  White.

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

1) Phase A:  Black.

2) Phase B:  Red.

3) Neutral/Grounded:  White.

d. Equipment Ground, All Systems:  Green.

e. Travelers for 3-Way and 4-Way Switching:  Pink.

f. For modifications or additions to existing wiring systems, ​comply with
existing color code when existing code complies with 2022 California
Electrical Code and is approved by the authority having jurisdiction ​.

2.3 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com/#sle.

b. Encore Wire Corporation:  www.encorewire.com/#sle.
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c. General Cable Technologies Corporation; _____:
 www.generalcable.com/#sle.

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

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

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

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

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

c. 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. Size 10 AWG and Smaller:  Solid.

b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:

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

a. Installed Underground:  Type XHHW-2.

2.4 WIRING CONNECTORS

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

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

C. Wiring Connectors for Splices and Taps:

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

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or
compression connectors.
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3. Connectors for Aluminum Conductors: Use compression connectors.

D. Wiring Connectors for Terminations:

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

2. 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.

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

4. Aluminum Conductors:  Use compression connectors for all connections.

E. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees
C) for standard applications and 302 degrees F (150 degrees C) for high
temperature applications; pre-filled with sealant and listed as complying with UL
486D for damp and wet locations.

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

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

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

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

1. Manufacturers:

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

b. nVent ILSCO:  www.ilsco.com/#sle.

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

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

1. Manufacturers:

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

b. nVent ILSCO:  www.ilsco.com/#sle.

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

A. Electrical Tape:

1. Manufacturers:

a. 3M:  www.3m.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 (0.18
mm); resistant to abrasion, corrosion, and sunlight; suitable for continuous
temperature environment up to 221 degrees F (105 degrees C).

3. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as
complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to
abrasion, corrosion, and sunlight; conformable for application down to 0
degrees F (-18 degrees C) and suitable for continuous temperature
environment up to 221 degrees F (105 degrees C).

B. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables
to be installed.

1. Manufacturers:

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

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

c. Ilsco:  www.ilsco.com/#sle.

C. Wire Pulling Lubricant:

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

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

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

2. Listed and labeled as complying with UL 267.

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

4. Suitable for use at installation temperature.

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

1. Manufacturers:

a. Burndy LLC; ______:  www.burndy.com/#sle.
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PART 3  EXECUTION

3.1 EXAMINATION

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

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

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

D. Verify that field measurements are as indicated.

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

3.2 PREPARATION

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

3.3 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 (3.0
m) of location indicated.

5. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are
indicated as separate, combining them together in a single raceway is
​permitted, under the following conditions: ​

a. Provide no more than six current-carrying conductors in a single
raceway.  Dedicated neutral conductors are considered current-carrying
conductors.

b. Increase size of conductors as required to account for ampacity
derating.

c. Size raceways, boxes, etc. to accommodate conductors.

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

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

D. Install aluminum conductors in accordance with NECA 104.

E. Installation in Raceway:

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

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

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

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

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

G. Secure and support conductors and cables in accordance with NFPA 70 using
suitable supports and methods approved by the authority having jurisdiction.
 Provide independent support from building structure.  Do not provide support from
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.

H. Terminate cables using suitable fittings.

I. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet.

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

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

L. 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.
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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:  Secure connections according to manufacturer's
recommended torque settings.

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

M. 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.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.

O. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu
of integrally colored insulation as permitted in Part 2 under "Color Coding", apply
half overlapping turns of tape at each termination and at each location conductors
are accessible.

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

Q. Install firestopping to preserve fire resistance rating of partitions and other
elements, using materials and methods specified in Section 07 84 00.

R. 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.

3.4 FIELD QUALITY CONTROL

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

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

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

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

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional
requirements for conductors for grounding and bonding, including conductor color
coding.

1. Includes oxide inhibiting compound.

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

1.3 REFERENCE STANDARDS

A. California Electrical Code - California Electrical Code; 2022.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

C. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

E. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All
Revisions.

1.4 SUBMITTALS

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

1.5 QUALITY ASSURANCE

A. Comply with requirements of 2022 California Electrical Code.

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.

1.6 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

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

B. Do not use products for applications other than as permitted by 2022 California
Electrical Code   and product listing.

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

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

E. Separately Derived System Grounding:

1. Separately derived systems include, but are not limited to:

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

2. 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.

3. 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.

4. 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.
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5. Where the source and first disconnecting means are in separate enclosures,
provide supply-side bonding jumper between source and first disconnecting
means.

F. Bonding and Equipment Grounding:

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

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

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

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

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

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

2.2 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

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

2. Provide products listed and labeled as complying with UL 467 where
applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26
05 26:

1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:

1) Use bare copper conductors where installed underground in direct
contact with earth.

2) Use bare copper conductors where directly encased in concrete
(not in raceway).
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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.

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

4. Manufacturers - Mechanical and Compression Connectors:

a. allG Fabrication; ______:  www.allgfab.com/#sle.

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

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

d. nVent ERICO; ______:  www.nvent.com/#sle.

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

5. Manufacturers - Exothermic Welded Connections:

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

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

c. thermOweld, subsidiary of Continental Industries; division of Burndy
LLC; __________:  www.thermoweld.com/#sle.

D. Oxide Inhibiting Compound:  Comply with Section 26 05 19.

PART 3  EXECUTION

3.1 EXAMINATION

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

B. Verify that field measurements are as indicated.

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

3.2 INSTALLATION

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

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

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

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

3. Exothermic Welds:  Make connections using molds and weld material suitable
for the items to be connected in accordance with manufacturer's
recommendations.

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

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

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

3.3 FIELD QUALITY CONTROL

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

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

C. Perform ground electrode resistance tests under normally dry conditions.
Precipitation within the previous 48 hours does not constitute normally dry
conditions.

D. Investigate and correct deficiencies where measured ground resistances do not
comply with specified requirements.

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

PART 1  GENERAL

1.1 SECTION INCLUDES

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

1.2 RELATED REQUIREMENTS

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

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

C. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

1.3 REFERENCE STANDARDS

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

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron
and Steel; 2023.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

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

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

4. Coordinate arrangement of supports with ductwork, piping, equipment and
other potential conflicts.
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5. Notify Engineer of conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

B. Sequencing:

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

1.5 SUBMITTALS

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

1.6 QUALITY ASSURANCE

A. Installer Qualifications for Powder-Actuated Fasteners:  Certified by fastener
system manufacturer with current operator's license.

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

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

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

a. NFPA 70.

b. Requirements of authorities having jurisdiction.

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

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

4. Where support and attachment component types and sizes are not indicated,
select in accordance with manufacturer's application criteria as required for
load to be supported​​. Include consideration for vibration, equipment
operation, and shock loads where applicable.
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5. Do not use products for applications other than as permitted by NFPA 70 and
product listing.

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

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

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

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. Components for Vibration Isolation and/or Seismic Controls:  See Section 26 05 48.

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

1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.

b. Eaton Corporation:  www.eaton.com/#sle.

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

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

3. Conduit Clamps:  Bolted type unless otherwise indicated.

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

1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.

b. Eaton Corporation:  www.eaton.com/#sle.

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

E. Metal Channel/Strut Framing Systems:

1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.
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b. Atkore International Inc; Unistrut:  www.unistrut.us/#sle.

c. Eaton Corporation:  www.eaton.com/#sle.

2. Description:  Factory-fabricated, continuous-slot, metal channel/strut and
associated fittings, accessories, and hardware required for field assembly of
supports.

3. Comply with MFMA-4.

4. 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.

5. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch (2.66 mm).

6. Minimum Channel Dimensions:  1-5/8 inch (41 mm) wide by 13/16 inch (21
mm) high.

F. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:

a. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch (6 mm)
diameter.

b. Single Conduit Larger than 1-inch (27 mm) Trade Size:  3/8-inch (10
mm) diameter.

c. Trapeze Support for Multiple Conduits:  3/8-inch (10 mm) diameter.

d. Outlet Boxes:  1/4-inch (6 mm) diameter.

G. Nonpenetrating Rooftop Supports for Low-Slope Roofs:

1. Manufacturers:

a. Atkore International Inc; Unistrut:  www.unistrut.us/#sle.

b. Eaton Corporation:  www.eaton.com/#sle.

c. Green Link, Inc:  www.greenlinkengineering.com/#sle.

2. Description:  Steel pedestals with thermoplastic or rubber bases that rest on
top of roofing membrane, not requiring attachment to roof structure and not
penetrating roofing assembly, with support fixtures as specified.

3. Base Sizes:  As required to distribute load sufficiently to prevent indentation
of roofing assembly.
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4. Attachment/Support Fixtures:  As recommended by manufacturer, same type
as indicated for equivalent indoor hangers and supports.

5. Mounting Height:  Provide minimum clearance of 6 inches (150 mm) under
supported component to top of roofing.

H. Anchors and Fasteners:

1. Manufacturers - Mechanical Anchors:

a. Dewalt:  anchors.dewalt.com/#sle.

b. Hilti, Inc:  www.hilti.com/#sle.

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

2. Manufacturers - Powder-Actuated Fastening Systems:

a. Dewalt:  anchors.dewalt.com/#sle.

b. Hilti, Inc:  www.hilti.com/#sle.

c. ITW Ramset, a division of Illinois Tool Works, Inc:
 www.ramset.com/#sle.

3. Unless otherwise indicated and where not otherwise restricted, use anchor
and fastener types indicated for specified applications.

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

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

6. Hollow Masonry:  Use toggle bolts.

7. Hollow Stud Walls:  Use toggle bolts.

8. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

9. Sheet Metal:  Use sheet metal screws.

10. Wood:  Use wood screws.

11. Preset Concrete Inserts:  Continuous metal channel/strut and spot inserts
specifically designed to be cast in concrete ceilings, walls, and floors.

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

b. Comply with MFMA-4.

c. Channel Material:  Use galvanized steel.
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12. 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

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

3.2 INSTALLATION

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

B. Install hangers and supports in accordance with NECA 1.

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

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

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

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

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

H. Provide required vibration isolation and/or seismic controls; see Section 26 05 48.

I. Equipment Support and Attachment:

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

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

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

4. Securely fasten floor-mounted equipment. Do not install equipment such that
it relies on its own weight for support.
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J. Conduit Support and Attachment:  See Section 26 05 33.13 for additional
requirements.

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

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

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

N. Remove temporary supports.

O. Identify independent electrical component support wires above accessible ceilings,
where permitted, with color distinguishable from ceiling support wires in accordance
with NFPA 70.

3.3 FIELD QUALITY CONTROL

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

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 support and attachment
components.

END OF SECTION



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Hangers and Supports for Electrical Systems 
DOCUMENT 26 05 29 - 8

This page intentionally left blank



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Conduit for Electrical Systems 
DOCUMENT 26 05 33.13 - 1

SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

4.1 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Galvanized steel intermediate metal conduit (IMC).

C. Flexible metal conduit (FMC).

D. Liquidtight flexible metal conduit (LFMC).

E. Galvanized steel electrical metallic tubing (EMT).

F. Stainless steel electrical metallic tubing (EMT).

G. Rigid polyvinyl chloride (PVC) conduit.

4.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Cable
assemblies consisting of conductors protected by integral metal armor.

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

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

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

D. Section 26 05 33.16 - Boxes for Electrical Systems.

E. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

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

G. Section 26 21 00 - Low-Voltage Electrical Service Entrance:  Additional
requirements for electrical service conduits.

4.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC);
2020.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel
(EMT-S); 2020.

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit;
2018.
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D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.

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

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

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

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

J. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All
Revisions.

K. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All
Revisions.

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

M. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel; Current
Edition, Including All Revisions.

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

4.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

2. Coordinate arrangement of conduits with structural members, ductwork,
piping, equipment, and other potential conflicts.

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

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

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

B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit
between termination points is complete.



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Conduit for Electrical Systems 
DOCUMENT 26 05 33.13 - 3

4.5 SUBMITTALS

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

B. 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.

4.6 QUALITY ASSURANCE

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

4.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

5.1 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted
by NFPA 70, manufacturer's instructions, and product listing.

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

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

D. Concealed Above Accessible Ceilings:  Use ​stainless steel electrical metallic tubing
(EMT) ​.

E. Interior, Damp or Wet Locations:  Use ​galvanized steel rigid metal conduit (RMC),
galvanized steel intermediate metal conduit (IMC), or stainless steel electrical
metallic tubing (EMT) ​.

F. Exposed, Interior, Not Subject to Physical Damage:  Use ​galvanized steel electrical
metallic tubing (EMT) or stainless steel electrical metallic tubing (EMT) ​.

G. Exposed, Interior, Subject to Physical Damage:  Use ​galvanized steel rigid metal
conduit (RMC) or galvanized steel intermediate metal conduit (IMC) ​.

1. Locations subject to physical damage include, but are not limited to:
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a. Where exposed below 8 feet (2.4 m), except within electrical and
communication rooms or closets.

H. Exposed, Exterior:  Use galvanized steel rigid metal conduit (RMC), galvanized steel
intermediate metal conduit (IMC), or stainless steel electrical metallic tubing (EMT).

I. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal
conduit (FMC).

1. Maximum Length:  6 feet (1.8 m).

J. Flexible Connections to Vibrating Equipment:

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

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

3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated.

5.2 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.

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

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

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

E. Minimum Conduit Size, Unless Otherwise Indicated:

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

2. Branch Circuit Homeruns:  3/4-inch (21 mm) trade size.

3. Control Circuits:  1/2-inch (16 mm) trade size.

4. Flexible Connections to Luminaires:  3/8-inch (12 mm) trade size.

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

5.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:

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

3. Rymco USA:  www.rymcousa.com/#sle.

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

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

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying
with ANSI C80.1 and listed and labeled as complying with UL 6.

C. Fittings:

1. Manufacturers:

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

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

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

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

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed
and labeled as complying with UL 514B or UL 6.

3. Material:  Use steel or malleable iron.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless
fittings, including set screw and compression/gland types, are not permitted.

5.4 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Manufacturers:

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

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

3. Rymco USA:  www.rymcousa.com/#sle.

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

B. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit
complying with ANSI C80.6 and listed and labeled as complying with UL 1242.

C. Fittings:



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Conduit for Electrical Systems 
DOCUMENT 26 05 33.13 - 6

1. Manufacturers:

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

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

c. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.

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

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed
and labeled as complying with UL 514B or UL 1242.

3. Material:  Use steel or malleable iron.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless
fittings, including set screw and compression/gland types, are not permitted.

5.5 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:

1. AFC Cable Systems, a division of Atkore International:
 www.afcweb.com/#sle.

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

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

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

C. Fittings:

1. Manufacturers:

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

b. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.

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

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

3. Material:  Use steel or malleable iron.

5.6 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
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1. AFC Cable Systems, a division of Atkore International:
 www.afcweb.com/#sle.

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

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

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

C. Fittings:

1. Manufacturers:

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

b. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.

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

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

3. Material:  Use steel or malleable iron.

5.7 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

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

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

3. Rymco USA:  www.rymcousa.com/#sle.

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

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

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

C. Fittings:

1. Manufacturers:

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



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Conduit for Electrical Systems 
DOCUMENT 26 05 33.13 - 8

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

c. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.

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

3. Material:  Use steel or malleable iron.

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

a. Do not use indenter type connectors and couplings.

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

5.8 STAINLESS STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. Calbrite, a division of Atkore International:  www.calbrite.com/#sle.

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

C. Fittings:

1. Manufacturers:

a. Calbrite, a division of Atkore International:  www.calbrite.com/#sle.

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

3. Material:  Use stainless steel with corrosion resistance equivalent to conduit.

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

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

PART 3  EXECUTION

6.1 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

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

B. Install conduit in accordance with NECA 1.

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

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

E. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

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

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

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

5. Arrange conduit to provide no more than 150 feet (46 m) between pull points.

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

7. Arrange conduit to prevent moisture traps. Provide drain fittings at low points
and at sealing fittings where moisture may collect.

8. Maintain minimum clearance of 6 inches (150 mm) between conduits and
piping for other systems.

9. Maintain minimum clearance of 12 inches (300 mm) between conduits and
hot surfaces. This includes, but is not limited to:

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

F. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable
supports and methods approved by authorities having jurisdiction; see
Section 26 05 29.

2. Provide required vibration isolation and/or seismic controls; see Section 26 05
48.

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

4. Installation Above Suspended Ceilings:  Do not provide support from ceiling
support system. Do not provide support from ceiling grid or allow conduits to
lay on ceiling tiles.
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5. Use conduit strap to support single surface-mounted conduit.

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

6. Use metal channel/strut with accessory conduit clamps to support multiple
parallel surface-mounted conduits.

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

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

9. Use of spring steel conduit clips for support of conduits is ​permitted only as
follows: ​

a. Support of electrical metallic tubing (EMT) up to 1-inch (27 mm) trade
size concealed above accessible ceilings and within hollow stud walls.

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

G. Connections and Terminations:

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

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

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

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

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

6. Provide insulating bushings, insulated throats, or listed metal fittings with
smooth, rounded edges at conduit terminations to protect conductors.

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

H. Penetrations:

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

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

4. Conceal bends for conduit risers emerging above ground.

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

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

7. Install firestopping to preserve fire resistance rating of partitions and other
elements; see Section 07 84 00.

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

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

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

J. Conduit Sealing:

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

a. Where conduits enter building from outside.

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

c. Where conduits enter building from underground.

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

2. Where conduits cross barriers between areas of potential substantial
temperature differential, use foam conduit sealant at accessible point near
penetration to prevent condensation. This includes, but is not limited to:

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

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

K. Provide pull string in each empty conduit and in conduits where conductors and
cables are to be installed by others. Leave minimum slack of 12 inches (300 mm)
at each end.
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L. Provide grounding and bonding; see Section 26 05 26.

M. Identify conduits; see Section 26 05 53.

6.3 FIELD QUALITY CONTROL

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

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

C. Correct deficiencies and replace damaged or defective conduits.

6.4 CLEANING

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

END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used
as junction and pull boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic
inches (1,650 cu cm).

C. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 08 31 00 - Access Doors and Panels:  Panels for maintaining access to
concealed boxes.

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

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

D. Section 26 05 33.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.

E. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

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

G. Section 26 27 26 - Wiring Devices:

1. Wall plates.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

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

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

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

E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports;
2013 (Reaffirmed 2020).
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F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority
Having Jurisdiction, Including All Applicable Amendments and Supplements.

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.

I. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

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

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
​outlet and device boxes, junction and pull boxes, and cabinets and enclosures​.

B. Project Record Documents:  Record actual locations for outlet and device boxes,
pull boxes, cabinets and enclosures, floor boxes, and underground
boxes/enclosures.
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C. Maintenance Materials:   Furnish the following for Owner's use in maintenance of
project.

1. Keys for Lockable Enclosures:  Two of each different key.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

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

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 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 (1,650 cu cm), 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.
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4. Use suitable masonry type boxes where flush-mounted in masonry walls.

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

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

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

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

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

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

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

12. Wall Plates:  Comply with Section 26 27 26.

13. Manufacturers:

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

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

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

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

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

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic
inches (1,650 cu cm):

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL
50E, or UL 508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.

b. Outdoor Locations:  Type 3R, painted steel.



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Boxes for Electrical Systems 
DOCUMENT 26 05 33.16 - 5

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):

a. Provide screw-cover or hinged-cover enclosures unless otherwise
indicated.

b. Boxes 6 square feet (0.56 sq m) and Larger:  Provide sectionalized
screw-cover or hinged-cover enclosures.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a. Provide lockable hinged covers, all locks keyed alike unless otherwise
indicated.

5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless
otherwise indicated.

6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation; __________:
 www.cooperindustries.com/#sle.

b. Hoffman, a brand of Pentair Technical Products; __________:
 www.hoffmanonline.com/#sle.

c. Hubbell Incorporated; Wiegmann Products; ______:  www.hubbell-
wiegmann.com/#sle.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

3.2 INSTALLATION

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

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

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

D. Provide separate boxes for emergency power and normal power systems.

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

G. Unless otherwise indicated, boxes may be surface-mounted where exposed
conduits are indicated or permitted.

H. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with08 31
00as required.

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

3. Do not install flush-mounted boxes on opposite sides of walls back-to-back.
Provide minimum 6 inches (150 mm) horizontal separation unless otherwise
indicated.

4. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides
of walls back-to-back; provide minimum 24 inches (610 mm) horizontal
separation.

5. 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 (610 mm) separation where wall is
constructed with individual noncommunicating stud cavities or protect
both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square
inches (0.0103 sq m) or such that the total aggregate area of openings
exceeds 100 square inches (0.0645 sq m) for any 100 square feet (9.29
sq m) of wall area.

I. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29
using suitable supports and methods approved by the authority having
jurisdiction.

2. Provide required seismic controls in accordance with Section 26 05 48.

3. 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.

4. Installation Above Suspended Ceilings:  Do not provide support from ceiling
grid or ceiling support system.
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5. Use far-side support to secure flush-mounted boxes supported from single
stud in hollow stud walls. Repair or replace supports for boxes that permit
excessive movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum,
plaster, etc. so that front edge of box or associated raised cover is not set
back from finished surface more than 1/4 inch (6 mm) 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 (3 mm) at the edge of the box.

L. Install boxes as required to preserve insulation integrity.

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

N. Install firestopping to preserve fire resistance rating of partitions and other
elements, using materials and methods specified in Section 07 84 00.

O. Close unused box openings.

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

Q. Provide grounding and bonding in accordance with Section 26 05 26.

R. Identify boxes in accordance with Section 26 05 53.

3.3 CLEANING

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

3.4 PROTECTION

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

END OF SECTION
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SECTION 26 05 48
VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Seismic control requirements.

1. Includes requirements for seismic qualification of equipment not specified in
this section.

B. Seismic restraint systems.

1.2 RELATED REQUIREMENTS

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

1.3 DEFINITIONS

A. Electrical Component:  Where referenced in this section in regards to seismic
controls, applies to any portion of the electrical system subject to seismic
evaluation in accordance with applicable codes, including distributed systems (e.g.,
conduit, cable tray).

B. Seismic Restraint:  Structural members or assemblies of members or manufactured
elements specifically designed and applied for transmitting seismic forces between
components and the seismic force-resisting system of the structure.

1.4 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other
Structures; Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016.

C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition
Cited by Referring Code or Reference Standard.

D. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension
Systems for Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake
Ground Motions; 2022.

E. FEMA 413 - Installing Seismic Restraints for Electrical Equipment; 2004.

F. FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage; 2012.

G. MFMA-4 - Metal Framing Standards Publication; 2004.

H. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority
Having Jurisdiction, Including All Applicable Amendments and Supplements.
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J. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems;
2008.

1.5 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic
control components with the actual equipment 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. Seismic Controls:

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

b. Coordinate the work with other trades to accommodate relative
positioning of essential and nonessential components in consideration of
seismic interaction.

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

B. Sequencing:

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

1.6 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
products, including materials, fabrication details, dimensions, and finishes.

1. Seismic Controls:  Include seismic load capacities.

B. Shop Drawings - Seismic Controls:

1. Include dimensioned plan views and sections indicating proposed electrical
component locations and distributed system routing, with locations and
details of gravity supports and seismic restraints and associated attachments.

2. Identify anchor manufacturer, type, minimum embedment, minimum spacing,
minimum member thickness, and minimum edge distance requirements.

3. Indicate proposed arrangement of distributed system trapeze support
groupings.
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4. Indicate proposed locations for distributed system flexible fittings and/or
connections.

5. Indicate locations of seismic separations where applicable.

1.7 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.

C. Seismic Controls Designer Qualifications:  Registered professional engineer licensed
in the State in which the Project is located and with minimum five years experience
designing seismic restraints for nonstructural components.

1. Designer may be employed by the manufacturer of the seismic restraint
products.

1.8 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 SEISMIC CONTROL REQUIREMENTS

A. Design and provide electrical component restraints, supports, and attachments
suitable for seismic loads determined in accordance with applicable codes, as well
as gravity and operating loads and other structural design considerations of the
installed location. Consider wind loads for outdoor electrical components.

B. Seismic Design Criteria:  ​Obtain from project Structural Engineer of Record​.

C. Component Importance Factor (Ip):  Electrical components essential to life safety
to be assigned a component importance factor (Ip) of 1.5 as indicated or as
required.  This includes but is not limited to:

1. Electrical components required to function for life safety purposes after an
earthquake.

2. Electrical components that support or otherwise contain hazardous
substances.

D. Seismic Restraints:

1. Provide seismic restraints for electrical components except where exempt
according to applicable codes and specified seismic design criteria, as
approved by authorities having jurisdiction.

2. Seismic Restraint Exemptions:
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a. Exemptions for Seismic Design Category D, E, and F:

1) Discrete electrical components that are positively attached to the
structure where either of the following apply:

a) The component weighs 400 pounds (1,780 N) or less, has a
center of mass located 4 feet (1.22 m) or less above the
adjacent floor level, flexible connections are provided
between the component and associated ductwork, piping,
and conduit, and the component importance factor (Ip) is
1.0.

b) The component weighs 20 pounds (89 N) or less or, in the
case of a distributed system, 5 pounds per foot (73 N/m) or
less.

b. Conduit, Cable Tray, and Raceway Exemptions, All Seismic Design
Categories:

1) Raceways with component importance factor (Ip) of 1.0 where
flexible connections are provided between cable tray or raceway
and associated components, where cable tray or raceway is
positively attached to the structure, and where one of the
following apply:

a) Trapeze supported conduits, cable trays, or raceways with
trapeze assemblies using 3/8 inch (10 mm) diameter rod
hangers not exceeding 12 inches (305 mm) in length from
support point connection to the supporting structure, and the
total weight supported by any single trapeze is 100 pounds
(445 N) or less.

b) Trapeze supported conduits, cable trays, or raceways with
trapeze assemblies using 1/2 inch (13 mm) diameter rod
hangers not exceeding 12 inches (305 mm) in length from
support point connection to the supporting structure, and the
total weight supported by any single trapeze is 200 pounds
(890 N) or less.

c) Trapeze supported conduits, cable trays, or raceways with
trapeze assemblies using 1/2 inch (13 mm) diameter rod
hangers not exceeding 24 inches (610 mm) in length from
support point connection to the supporting structure, and the
total weight supported by any single trapeze is 100 pounds
(445 N) or less.

d) Hanger supported conduits, cable trays, or raceways with
individual rod hangers 3/8 inch (10 mm) or 1/2 inch (13
mm) in diameter not exceeding 12 inches (305 mm) in
length from support point connection to the supporting
structure, and the total weight supported by any single rod
is 50 pounds (220 N) or less.
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2) Conduits less than 2-1/2 inch (64 mm) trade size.

c. Lighting Exemptions, All Seismic Design Categories:

1) Suspended luminaires where attachments are designed to
accommodate 1.4 times the operating weight acting in both the
vertical and horizontal directions  and connections to structure
allow for 360 degree range of motion in the horizontal plane;
arrange to prevent impact between luminaires and the structure or
other nonstructural components.

2) Lay-in luminaires weighing less than 56 pounds (25 kg) secured to
ceiling grid and provided with safety wires in accordance with
ASTM E580/E580M.

3. Comply with applicable general recommendations of the following, where not
in conflict with applicable codes, seismic design criteria, or other specified
requirements:

a. ASHRAE (HVACA).

b. FEMA 413.

c. FEMA E-74.

d. SMACNA (SRM).

4. Seismic restraint capacities to be verified by a Nationally Recognized Testing
Laboratory (NRTL) or certified by an independent third-party registered
professional engineer acceptable to authorities having jurisdiction.

5. Seismic Restraint Systems:

a. Except where otherwise restricted, use of either cable or rigid restraints
is permitted.

b. Use only cable restraints to restrain vibration-isolated electrical
components, including distributed systems.

c. Use only one restraint system type for a given electrical component or
distributed system (e.g., conduit, cable tray) run; mixing of cable and
rigid restraints on a given component/run is not permitted.

d. Size restraint elements, including anchorage, to resist seismic loads as
necessary to restrain electrical component in all lateral directions;
consider bracket geometry in anchor load calculations.

e. Use rod stiffener clips to attach bracing to hanger rods as required to
prevent rod buckling from vertical (upward) compressive load
introduced by cable or rigid restraints loaded in tension, in excess of
downward tensile load due to supported electrical component weight.
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f. Select hanger rods and associated anchorage as required to
accommodate vertical (downward) tensile load introduced by rigid
restraints loaded in compression, in addition to downward tensile load
due to supported electrical component weight.

g. Clevis hangers may only be used for attachment of transverse
restraints; do not use for attachment of longitudinal restraints.

h. Where seismic restraints are attached to clevis hangers, provide clevis
bolt reinforcement accessory to prevent clevis hanger deformation.

i. Do not introduce lateral loads on open bar joist chords or the weak axis
of beams, or loads in any direction at other than panel points unless
approved by project Structural Engineer of Record.

E. Seismic Attachments:

1. Attachments to be bolted, welded, or otherwise positively fastened without
consideration of frictional resistance produced by the effects of gravity.

2. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by
ICC Evaluation Service, LLC (ICC-ES) or qualified evaluation service
acceptable to authorities having jurisdiction for compliance with applicable
building code, and qualified for seismic applications; concrete anchors to be
qualified for installation in both cracked and uncracked concrete.

3. Do not use power-actuated fasteners.

4. Do not use friction clips (devices that rely on mechanically applied friction to
resist loads). Beam clamps may be used for supporting sustained loads where
provided with restraining straps.

5. Comply with anchor minimum embedment, minimum spacing, minimum
member thickness, and minimum edge distance requirements.

6. Concrete Housekeeping Pads:

a. Increase size of pad as required to comply with anchor requirements.

b. Provide pad reinforcement and doweling to ensure integrity of pad and
connection and to provide adequate load path from pad to supporting
structure.

F. Seismic Interactions:

1. Include provisions to prevent seismic impact between electrical components
and other structural or nonstructural components.

2. Include provisions such that failure of a component, either essential or
nonessential, does not cause the failure of an essential component.

G. Seismic Relative Displacement Provisions:
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1. Use suitable fittings or flexible connections to accommodate:

a. Relative displacements at connections between components, including
distributed systems (e.g., conduit, cable tray); do not exceed load limits
for equipment utility connections.

b. Relative displacements between component supports attached to
dissimilar parts of structure that may move differently during an
earthquake.

c. Design displacements at seismic separations.

d. Anticipated drifts between floors.

2.2 SEISMIC RESTRAINT SYSTEMS

A. Manufacturers:

1. Seismic Restraint Systems:

a. Eaton Corporation; ______:  www.eaton.com/#sle.

b. Mason Industries; ______:  www.mason-ind.com/#sle.

2. Source Limitations:  Furnish seismic restraint system components and
accessories produced by a single manufacturer and obtained from a single
supplier.

B. Description:  System components and accessories specifically designed for field
assembly and attachment of seismic restraints.

C. Cable Restraints:

1. Comply with ASCE 19.

2. Cables:  Pre-stretched, galvanized steel wire rope with certified break
strength.

3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type
end fittings are not permitted in accordance with ASCE 19.

4. Use protective thimbles for cable loops where potential for cable damage
exists.

D. Rigid Restraints: Use MFMA-4 steel channel (strut), steel angle, or steel pipe for
structural element; suitable for both compressive and tensile design loads.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
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B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic
control components and associated attachments.

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

3.2 CODE-REQUIRED SPECIAL INSPECTIONS

A. Arrange work to accommodate tests and/or inspections performed by Special
Inspection Agency employed by Owner or Engineer in accordance with Section 01
45 33 and statement of special inspections as required by applicable building code.

B. Frequency of Special Inspections:  Where special inspections are designated as
continuous or periodic, arrange work accordingly.

1. Continuous Special Inspections:  Special Inspection Agency to be present in
the area where the work is being performed and observe the work at all times
the work is in progress.

2. Periodic Special Inspections:  Special Inspection Agency to be present in the
area where work is being performed and observe the work part-time or
intermittently and at the completion of the work.

C. Seismic special inspections include, but are not limited to:

1. Anchorage of electric equipment for emergency and standby power systems
for Seismic Design Categories C, D, E, and F; periodic inspection.

D. Prior to starting work, Contractor to submit written statement of responsibility to
authorities having jurisdiction and to Owner acknowledging awareness of special
requirements contained in the statement of special inspections.

E. Special Inspection Agency services do not relieve Contractor from performing
inspections and testing specified elsewhere.

3.3 INSTALLATION

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

B. Install products in accordance with applicable requirements of 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. Secure fasteners according to manufacturer's recommended torque settings.

E. Install flexible conduit and cable connections to provide sufficient slack for vibration
isolation and/or seismic relative displacements as indicated or as required.

F. Seismic Controls:



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT
Vibration and Seismic Controls for Electrical

Systems 
DOCUMENT 26 05 48 - 9

1. Provide specified snubbing element air gap; remove any factory-installed
spacers, debris or other obstructions.

2. Use only specified components, anchorage, and hardware evaluated by
seismic design. Comply with conditions of seismic certification where
applicable.

3. Where mounting hole diameter exceeds bolt diameter by more than 0.125
inch (3 mm), use epoxy grout, elastomeric grommet, or welded washer to
reduce clearance to 0.125 inch (3 mm) or less.

4. Equipment with Sheet Metal Housings:

a. Use Belleville washers to distribute stress over a larger surface area of
the sheet metal connection interface as approved by manufacturer.

b. Attach additional steel as approved by manufacturer where required to
transfer loads to structure.

c. Where mounting surface is irregular, do not shim housing; reinforce
housing with additional steel as approved by manufacturer.

5. Concrete Housekeeping Pads:

a. Size in accordance with seismic design to meet anchor requirements.

b. Install pad reinforcement and doweling in accordance with seismic
design to ensure integrity of pad and associated connection to slab.

6. Seismic Restraint Systems:

a. Do not attach seismic restraints and gravity supports to dissimilar parts
of structure that may move differently during an earthquake.

b. Install restraints within permissible angles in accordance with seismic
design.

c. Install cable restraints straight between component/run and structural
attachment; do not bend around other nonstructural components or
structural elements.

d. Install cable restraints for vibration-isolated components slightly slack to
prevent short-circuiting of isolation.

e. Install hanger rod stiffeners where indicated using only specified
clamps; do not weld stiffeners to hanger rod.

3.4 FIELD QUALITY CONTROL

A. Inspect vibration isolation and/or seismic control components for damage and
defects.
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B. Seismic Controls:

1. Verify snubbing element air gaps.

C. Correct deficiencies and replace damaged or defective vibration isolation and/or
seismic control components.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

4.1 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Floor marking tape.

F. Warning signs and labels.

4.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color
coding for power conductors and cables 600 V and less; vinyl color coding electrical
tape.

B. Section 26 05 73 - Power System Studies:  Arc flash hazard warning labels.

C. Section 26 27 26 - Wiring Devices - Lutron:  Device and wallplate finishes; factory
pre-marked wallplates.

4.3 REFERENCE STANDARDS

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

B. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

4.4 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.
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4.5 SUBMITTALS

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

4.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

4.7 FIELD CONDITIONS

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

PART 2  PRODUCTS

5.1 IDENTIFICATION REQUIREMENTS

A. Existing Work:  Unless specifically excluded, identify existing elements to remain​
whose designations are changed as part of the new work​.

B. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution
and control equipment and associated sections, compartments, and
components.

a. 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. Do not identify spares and spaces.

b. Motor Control Centers:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Use identification nameplate to identify load(s) served for each
branch device. Do not identify spares and spaces.

c. Panelboards:

1) Identify ampere rating.
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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 using pencil.

5) For power panelboards without a door, use identification
nameplate to identify load(s) served for each branch device. Do
not identify spares and spaces.

d. Transformers:

1) Identify kVA rating.

2) Identify 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.

e. 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.

2. Use voltage marker to identify highest voltage present for each piece of
electrical equipment.

3. Use identification nameplate to identify equipment utilizing series ratings,
where permitted, in accordance with NFPA 70.

4. Use identification nameplate to identify switchboards and panelboards utilizing
a high leg delta system in accordance with NFPA 70.

5. Use identification nameplate to identify disconnect location for equipment with
remote disconnecting means.

6. Use identification label or handwritten text using indelible marker on inside of
door at each fused switch to identify required NEMA fuse class and size.
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7. Use identification label or handwritten text using indelible marker 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.

8. Use identification label to identify overcurrent protective devices for branch
circuits serving fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

9. 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 (76 mm)​ wide, painted.​.

10. 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.

11. Arc Flash Hazard Warning Labels:  Comply with Section 26 05 73.

C. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26
05 19.

2. Use identification nameplate or identification label to identify color code for
ungrounded and grounded power conductors inside door or enclosure at each
piece of feeder or branch-circuit distribution equipment when premises has
feeders or branch circuits served by more than one nominal voltage system.

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

a. At each source and load connection.

b. Within boxes when more than one circuit is present.

D. Identification for Raceways:
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1. Use voltage markers to identify highest voltage present for accessible
conduits at maximum intervals of 20 feet (6.1 m).

2. Use voltage markers, color-coded bands, or factory-painted conduits to
identify systems other than normal power system for accessible conduits.

a. Maximum Intervals:  20 feet (6.1 m).

b. Color-Coded Bands:  Use field-painting or vinyl color coding electrical
tape to mark bands 3 inches (76 mm) wide.

1) Field-Painting

2) Vinyl Color Coding Electrical Tape:  Comply with Section 26 05 19.

c. Color Code:

1) Emergency Power System: Red.

3. Use identification labels, handwritten text using indelible marker, or plastic
marker tags to identify spare conduits at each end. Identify purpose and
termination location.

4. Use voltage markers to identify highest voltage present for wireways at
maximum intervals of 20 feet (6.1 m).

E. Identification for Boxes:

1. Use voltage markers to identify highest voltage present.

2. Use identification labels or handwritten text using indelible marker to identify
circuits enclosed.

a. For exposed boxes in public areas, use only identification labels.

F. Identification for Devices:

1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.

2. Use identification label or engraved wallplate to identify serving branch circuit
for all receptacles.

5.2 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Manufacturers:

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

b. Kolbi Pipe Marker Co; ______:  www.kolbipipemarkers.com/#sle.
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c. Seton Identification Products; ______:  www.seton.com/#sle.

2. Materials:

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

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

3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically
non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch
(1.6 mm); engraved text.

4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch (0.8 mm);
engraved or laser-etched text.

5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch (0.8
mm); engraved or laser-etched text.

6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up
to 1 inch (25 mm) high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Manufacturers:

a. Brady Corporation; ______:  www.bradyid.com/#sle.

b. Brother International Corporation:  www.brother-usa.com/#sle.

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

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

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

C. Format for Equipment Identification:

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm).

2. Legend:

a. System designation where applicable:

1) Emergency Power System:  Identify with text "EMERGENCY".

b. Equipment designation or other approved description.

3. Text: All capitalized unless otherwise indicated.
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4. Minimum Text Height:

a. System Designation:  1 inch (25 mm).

b. Equipment Designation:  1/2 inch (13 mm).

5. Color:

a. Normal Power System: White text on black background.

b. Emergency Power System: White text on red background.

5.3 WIRE AND CABLE MARKERS

A. Manufacturers:

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

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

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

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

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

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

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless
otherwise indicated.

F. Minimum Text Height:  1/8 inch (3 mm).

G. Color:  Black text on white background unless otherwise indicated.

5.4 VOLTAGE MARKERS

A. Manufacturers:

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

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

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

B. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive
vinyl cloth, or vinyl snap-around type markers.
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C. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-
adhesive vinyl or self-adhesive vinyl cloth type markers.

D. Minimum Size:

1. Markers for Equipment:  1 1/8 by 4 1/2 inches (29 by 110 mm).

2. Markers for Conduits:  As recommended by manufacturer for conduit size to
be identified.

3. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches (29 by 110 mm).

4. Markers for Junction Boxes:  1/2 by 2 1/4 inches (13 by 57 mm).

E. Legend:

1. Markers for Voltage Identification:  Highest voltage present.

2. Markers for System Identification:

F. Color:  Black text on orange background unless otherwise indicated.

5.5 FLOOR MARKING TAPE

A. Manufacturers:

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

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

3. Insite Solutions, LLC; ______:  www.stop-painting.com/#sle.

4. Seton Identification Products; ______:  www.seton.com/#sle.

B. Floor Marking Tape for Equipment Working Clearance Identification:  Self-adhesive
vinyl or polyester tape with overlaminate, 3 inches (76 mm) wide, with alternating
black and white stripes.

5.6 WARNING SIGNS AND LABELS

A. Manufacturers:

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

2. Clarion Safety Systems, LLC; ______:  www.clarionsafety.com/#sle.

3. Insite Solutions, LLC; ______:  www.stop-painting.com/#sle.

4. Seton Identification Products; ______:  www.seton.com/#sle.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
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C. Warning Signs:

1. Materials:

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or
self-adhesive vinyl signs.

b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.

3. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated.

D. 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 (51 mm by 102 mm) unless otherwise
indicated.

PART 3  EXECUTION

6.1 PREPARATION

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

6.2 INSTALLATION

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

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

1. Surface-Mounted Equipment:  Enclosure front.

2. Flush-Mounted Equipment:  Inside of equipment door.

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

4. Elevated Equipment:  Legible from the floor or working platform.

5. Branch Devices:  Adjacent to device.

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

8. Boxes:  Outside face of cover.

9. Conductors and Cables:  Legible from the point of access.

10. Devices:  Outside face of cover.

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

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

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

F. Secure rigid signs using stainless steel screws.

G. Mark all handwritten text, where permitted, to be neat and legible.

6.3 FIELD QUALITY CONTROL

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

END OF SECTION
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SECTION 26 05 73
POWER SYSTEM STUDIES

PART 1  GENERAL

7.1 SECTION INCLUDES

A. Short-circuit study.

B. Protective device coordination study.

C. Arc flash and shock risk assessment.

1. Includes arc flash hazard warning labels.

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

7.2 RELATED REQUIREMENTS

A. Section 26 05 53 - Identification for Electrical Systems:  Additional requirements
for arc flash hazard warning labels.

B. Section 26 24 13 - Switchboards.

C. Section 26 24 16 - Panelboards.

D. Section 26 24 19 - Motor-Control Centers.

E. Section 26 28 13 - Fuses.

F. Section 26 28 16.13 - Enclosed Circuit Breakers.

G. Section 26 28 16.16 - Enclosed Switches.

7.3 REFERENCE STANDARDS

A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels;
2023.

B. IEEE 141 - IEEE Recommended Practice for Electric Power Distribution for Industrial
Plants; 1993 (Reaffirmed 1999).

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

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

E. IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in
Industrial and Commercial Power Systems; 2006.
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F. IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard Calculations; 2018, with
Errata (2019).

G. NEMA MG 1 - Motors and Generators; 2021.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

J. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.

7.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

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

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

B. 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.

7.5 SUBMITTALS

A. Study preparer's qualifications.

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

C. 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. Clearly indicate whether proposed short circuit current ratings are fully rated
or, where acceptable, series rated systems.

3. Identify modifications made in accordance with studies that:

a. Can be made at no additional cost to Owner.
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b. As submitted will involve a change to the contract sum.

7.6 POWER SYSTEM STUDIES

A. Scope of Studies:

1. Perform analysis of​ both new and directly affected existing portions of​
electrical distribution system​​.

2. 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).

3. Include in analysis alternate sources and operating modes (including known
future configurations) to determine worst case conditions.

B. General Study Requirements:

1. Comply with NFPA 70.

2. Perform studies utilizing computer software complying with specified
requirements; manual calculations are not permitted.

C. Data Collection:

1. 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 ​Owner​.

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 1 code letter designation.

d. Transformers:  Include primary and secondary voltage ratings, kVA
rating, winding configuration, percent impedance, and X/R ratio.

e. Protective Devices:
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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.

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. Provide the services of field testing agency or equipment manufacturer's
representative to perform field data collection.

b. 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.

D. 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. For each 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.

E. 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).
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3. Analyze protective devices and associated settings for suitable margins
between time-current curves to provide adequate protection for equipment
and conductors while achieving ​best possible coordination.​

F. 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.

3. 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).

G. Study Reports:

1. General Requirements:

a. Identify date of study and study preparer.

b. Identify study methodology and software product(s) used.

c. Identify 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:

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.
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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 the worst case for each scenario, identify at each bus location:

1) Calculated incident energy and associated working distance.

2) Calculated arc flash boundary.
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3) Bolted fault current.

4) Arcing fault current.

5) Clearing time.

6) Arc gap distance.

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.

7.7 QUALITY ASSURANCE

A. Study Preparer Qualifications:  Professional electrical engineer licensed in the State
in which the Project is located and with minimum five years experience in
preparation of studies of similar type and complexity using specified computer
software.

1. Study preparer may be employed by manufacturer of electrical distribution
equipment.

2. Study preparer may be employed by field testing agency.

B. Field Testing Agency Qualifications:  Independent testing organization specializing
in testing, analysis, and maintenance of electrical systems with minimum five years
experience; NETA Accredited Company.

C. Computer Software for Study Preparation:  Use the latest edition of commercially
available software utilizing specified methodologies.

1. Products:

a. EasyPower LLC:  www.easypower.com/#sle.

b. ETAP/Operation Technology, Inc:  www.etap.com/#sle.

c. Power Analytics Corporation:  www.poweranalytics.com/#sle.

d. SKM Systems Analysis, Inc:  www.skm.com/#sle.

PART 2  PRODUCTS

8.1 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 05 53.

2. Minimum Size:  4 by 6 inches (100 by 150 mm).
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3. 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 the following information:

1) Arc flash boundary.

2) Available incident energy and corresponding working distance.

3) Site-specific PPE (personnel protective equipment) requirements.

4) Nominal system voltage.

5) Limited approach boundary.

6) Restricted approach boundary.

7) Equipment identification.

8) Study preparer, report reference, and date calculations were
performed.

PART 3  EXECUTION

9.1 INSTALLATION

9.2 FIELD QUALITY CONTROL

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

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

C. Adjust equipment and protective devices for compliance with studies and
recommended settings.

D. Notify Engineer of any conflicts with or deviations from studies. Obtain direction
before proceeding.

END OF SECTION
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical connections to equipment.

1.2 RELATED REQUIREMENTS

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

B. Section 26 05 33.13 - Conduit for Electrical Systems.

C. Section 26 05 33.16 - Boxes for Electrical Systems.

D. Section 26 27 26 - Wiring Devices.

E. Section 26 28 16.16 - Enclosed Switches.

1.3 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed
2020).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

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

1.4 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.

1.5 SUBMITTALS

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

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
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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.

PART 2  PRODUCTS

2.1 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.

B. Disconnect Switches:  As specified in Section 26 28 16.16 and in individual
equipment sections.

C. Wiring Devices:  As specified in Section 26 27 26.

D. Flexible Conduit:  As specified in Section 26 05 33.13.

E. Wire and Cable:  As specified in Section 26 05 19.

2.2 EQUIPMENT CONNECTIONS

A. ​Connect to equipment per plans and manufacturer installation requirements.​:

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.2 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.
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F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes
and equipment connection boxes.

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

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

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

END OF SECTION
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SECTION 26 22 00
LOW-VOLTAGE TRANSFORMERS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. General purpose transformers.

1.2 RELATED REQUIREMENTS

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

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

C. Section 26 05 33.13 - Conduit for Electrical Systems:  Flexible conduit connections.

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

E. Section 26 24 16 - Panelboards.

1.3 REFERENCE STANDARDS

A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and
Industrial Equipment - Distribution Transformers; Current Edition.

B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation,
and Maintenance of Dry-Type Distribution and Power Transformers; 2015.

C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power
Transformers; 2013.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2015.

F. NEMA ST 20 - Dry Type Transformers for General Applications; 2021.

G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

J. UL 506 - Standard for Specialty Transformers; Current Edition, Including All
Revisions.

K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers;
Current Edition, Including All Revisions.
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1.4 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. Verify with manufacturer that conductor terminations are suitable for use with
the conductors to be installed.

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

1.5 SUBMITTALS

A. 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. K-factor Rated Transformers:  Include K-factor ratings.

B. Project Record Documents:  Record actual locations of transformers.

1.6 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.

1.7 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.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB:  www.electrification.us.abb.com/#sle.

B. Eaton Corporation:  www.eaton.com/#sle.

C. Schneider Electric:  www.se.com/#sle.

D. Siemens Industry, Inc:  www.new.siemens.com/#sle.

2.2 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 (1,000 m).

2. Ambient Temperature:

a. Greater than 10 kVA:  Not exceeding 104 degrees F (40 degrees C).

b. Less than 10 kVA:  Not exceeding 77 degrees F (25 degrees C).

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.

F. Ground core and coil assembly to enclosure by means of a visible flexible copper
grounding strap.

G. Isolate core and coil from enclosure using vibration-absorbing mounts.

H. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and
overload capacity based on rated winding temperature rise.

2.3 GENERAL PURPOSE TRANSFORMERS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying
with UL 506 or UL 1561; ratings as indicated on the drawings.
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B. Primary Voltage:  480 volts delta, 3 phase.

C. Secondary Voltage:  208Y/120 volts, 3 phase.

D. Insulation System and Allowable Average Winding Temperature Rise:

1. Less than 15 kVA:  Class 180 degrees C insulation system with 115 degrees C
average winding temperature rise.

2. 15 kVA and Larger:  Class 220 degrees C insulation system with 150 degrees
C average winding temperature rise.

E. Coil Conductors:  Continuous aluminum windings with terminations brazed or
welded.

F. Winding Taps:

1. Less than 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.

G. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.

H. Sound Levels:  Standard sound levels complying with NEMA ST 20

I. 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.

J. Transformer Enclosure:  Comply with NEMA ST 20.

1. Environment Type per NEMA 250: 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. Less than 15 kVA:  Totally enclosed, non-ventilated.
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b. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.

K. Accessories:

1. Mounting Brackets:  Provide manufacturer's standard brackets.

2. Weathershield Kits:  Provide for ventilated transformers installed outdoors to
provide a listed NEMA 250, type 3R assembly.

3. Lug Kits:  Sized as required for termination of conductors as indicated on the
drawings.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that suitable support frames and anchors are installed where required and
that mounting surfaces are ready to receive transformers.

C. Perform pre-installation tests and inspections on transformers per manufacturer's
instructions and as specified in NECA 409. Correct deficiencies prior to installation.

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

3.2 INSTALLATION

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

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

C. Install transformers in accordance with NECA 409 and IEEE C57.94.

D. Use flexible conduit, under the provisions of Section 26 05 33.13, 2 feet (600 mm)
minimum length, for connections to transformer case.  Make conduit connections to
side panel of enclosure.

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 05
29, where not furnished by transformer manufacturer.
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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 (80 mm) high concrete pad constructed in accordance with
Section 03 30 00.

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 05 26.

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.

K. Where furnished as a separate accessory, install transformer weathershield per
manufacturer's instructions.

L. Identify transformers in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

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

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

3.4 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.

3.5 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
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SECTION 26 24 13
SWITCHBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Low-voltage (600 V and less) switchboards and associated accessories for service
and distribution applications.

B. Overcurrent protective devices for switchboards.

1.2 RELATED REQUIREMENTS

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

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

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

D. Section 26 05 73 - Power System Studies:  Additional criteria for the selection and
adjustment of equipment and associated protective devices specified in this section.

E. Section 26 24 19 - Motor-Control Centers.

F. Section 26 25 13 - Low-Voltage Busways.

G. Section 26 28 13 - Fuses: Fuses for fusible switches.

1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e,
with Amendments (2022).

B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

D. NECA 400 - Standard for Installing and Maintaining Switchboards; 2007.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

F. NEMA PB 2 - Deadfront Distribution Switchboards; 2011.

G. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation,
and Maintenance of Deadfront Distribution Switchboards Rated 1000 Volts or Less;
2023.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.
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I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority
Having Jurisdiction, Including All Applicable Amendments and Supplements.

J. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

K. UL 891 - Switchboards; Current Edition, Including All Revisions.

L. UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition,
Including All Revisions.

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

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
switchboards, enclosures, overcurrent protective devices, and other installed
components and accessories.

B. 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.

C. Project Record Documents:  Record actual installed locations of switchboards and
final equipment settings.

D. Maintenance Data:  Include information on replacement parts and recommended
maintenance procedures and intervals.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.
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2. Enclosure Keys:  Two of each different key.

1.6 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.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store switchboards in accordance with manufacturer's
instructions, NECA 400, and NEMA PB 2.1.

B. 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.

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 switchboard internal components, enclosure,
and finish.

1.8 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after
installation.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Switchboards:

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

2. Eaton Corporation:  www.eaton.com/#sle.

3. Schneider Electric:  www.se.com/#sle.

4. Siemens Industry, Inc:  www.new.siemens.com/#sle.

5. Source Limitations:  Provide switchboards and associated components
produced by same manufacturer as other electrical distribution equipment
used for project and obtained from single supplier.
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2.2 SWITCHBOARDS

A. Provide switchboards consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for
a complete operating system.

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

C. 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.

D. Front-Connected Switchboards:

1. Main Device(s):  ​Panel/group-mounted or individually-mounted​.

2. Feeder Devices:  Panel/group-mounted.

3. Arrangement:  Front accessible only (not rear accessible), rear aligned.

E. Switchboards With Busway Transitions:  Configured for bussed connection to
existing busway.

F. 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 (2,000 m).

b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit
Breakers:  Between 23 degrees F (-5 degrees C) and 104 degrees
F (40 degrees C).

2. Provide switchboards and associated components suitable for operation at
indicated ratings under the service conditions at the installed location.

G. 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 05 73.

H. 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.

I. Bussing:  Sized in accordance with UL 891 temperature rise requirements.
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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:  Aluminum.

5. Ground Bus Material:  Aluminum.

J. Conductor Terminations:  Suitable for use with the conductors to be installed.

1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Aluminum, suitable for terminating
aluminum or copper conductors.

b. Main and Neutral Lug Type:  Mechanical.

2. Load Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper
conductors.

b. Lug Type:

1) Provide mechanical lugs unless otherwise indicated.

K. Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for
the following installation locations:

a. Indoor Clean, Dry Locations:  Type 1 or Type 2 (drip-proof).

2. Finish:  Manufacturer's standard unless otherwise indicated.

L. Future Provisions:

1. Prepare designated spaces for future installation of devices including bussing,
connectors, mounting hardware and all other required provisions.

2. Equip distribution sections with full height vertical bussing to accommodate
maximum utilization of space for devices.

M. Ground Fault Protection:  Where ground-fault protection is indicated, provide
system listed and labeled as complying with UL 1053.
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1. Where overcurrent protective devices equipped with integral ground fault
protection are used, provide separate neutral current sensor where
applicable.

N. Owner Metering:

1. Provide microprocessor-based digital electrical metering system including all
instrument transformers, wiring, and connections necessary for
measurements specified.

2. Measured Parameters:

a. Voltage (Volts AC):  Line-to-line, line-to-neutral for each phase.

b. Current (Amps):  For each phase and neutral.

c. Frequency (Hz).

d. Real power (kW):  For each phase, 3-phase total.

e. Reactive power (kVAR):  For each phase, 3-phase total.

f. Apparent power (kVA):  For each phase, 3-phase total.

g. Power factor.

h. Current demand.

i. Power demand:  Real, reactive, and apparent.

3. Meter Accuracy:  Plus/minus 1.0 percent.

O. 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.

2.3 OVERCURRENT PROTECTIVE DEVICES

A. Circuit Breakers:

1. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide
the short circuit current rating indicated, but not less than specified
minimum requirements.
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b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity
not less than the short circuit current rating indicated.

2. 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.

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.

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.

d. Provide the following features and accessories where indicated or where
required to complete installation:

2.4 SOURCE QUALITY CONTROL

A. 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.
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4. Electrical operation and control wiring tests, including polarity and sequence
tests.

5. Ground-fault sensing equipment test.

PART 3  EXECUTION

3.1 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.

3.2 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 (10 mm) between switchboard and wall.

E. Provide required support and attachment in accordance with Section 26 05 29.

F. Install switchboards plumb and level.

G. Unless otherwise indicated, mount switchboards on properly sized 4 inch (100 mm)
high concrete pad constructed in accordance with Section 03 30 00.

H. Provide grounding and bonding in accordance with Section 26 05 26.

I. Install all field-installed devices, components, and accessories.

J. Where accessories are not self-powered, provide control power source as indicated
or as required to complete installation.

K. Set field-adjustable circuit breaker tripping function settings as determined by
overcurrent protective device coordination study performed in accordance with
Section 26 05 73.

L. Set field-adjustable ground fault protection pickup and time delay settings as
indicated.
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M. Provide filler plates to cover unused spaces in switchboards.

N. Identify switchboards in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A. Before energizing switchboard, perform insulation resistance testing in accordance
with NECA 400 and NEMA PB 2.1.

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. 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 _____ amperes. Tests listed as optional are not required.

E. 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.

F. Meters:  Perform inspections and tests listed in NETA ATS, Section 7.11.2.

G. 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.

H. Correct deficiencies and replace damaged or defective switchboards or associated
components.

3.4 ADJUSTING

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

B. Adjust alignment of switchboard covers and doors.

3.5 CLEANING

A. Clean dirt and debris from switchboard enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred surfaces to match original factory finish.

3.6 PROTECTION

A. Protect installed switchboards from subsequent construction operations.

END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Power distribution panelboards.

B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.

1.2 RELATED REQUIREMENTS

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

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

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

D. Section 26 05 73 - Power System Studies:  Additional criteria for the selection and
adjustment of equipment and associated protective devices specified in this section.

E. Section 26 22 00 - Low-Voltage Transformers:  Small power centers with integral
primary breaker, transformer, and panelboard.

1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e,
with Amendments (2022).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

E. NEMA PB 1 - Panelboards; 2011.

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and
Maintenance of Panelboards Rated 1000 Volts or Less; 2023.

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

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

K. UL 67 - Panelboards; Current Edition, Including All Revisions.

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

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

4. Verify with manufacturer that conductor terminations are suitable for use with
the conductors to be installed.

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

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed
components and accessories.

B. Project Record Documents:  Record actual installed locations of panelboards and
actual installed circuiting arrangements.

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

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

2. Panelboard Keys:  Two of each different key.

1.6 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.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's
instructions and NECA 407.

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.

C. Handle carefully in accordance with manufacturer's written instructions to avoid
damage to panelboard internal components, enclosure, and finish.

1.8 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 (-5 degrees
C) and 104 degrees F (40 degrees C).

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB:  www.electrification.us.abb.com/#sle.

B. Eaton Corporation:  www.eaton.com/#sle.

C. Schneider Electric:  www.se.com/#sle.

D. Siemens Industry, Inc:  www.new.siemens.com/#sle.

E. Source Limitations:  Provide panelboards and associated components produced by
same manufacturer as other electrical distribution equipment used for project and
obtained from a single supplier.

2.2 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 (2,000 m).

2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5
degrees C) and 104 degrees F (40 degrees C).

C. Short Circuit Current Rating:
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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 05 73.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for
the installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent
devices.

F. 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 solidly bonded equipment ground bus in each panelboard, with a
suitable lug for each feeder and branch circuit equipment grounding
conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and
UL 50E.

1. Environment Type per NEMA 250: 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. 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:  ​Stnadard gray for exterior surface
mounted enclosures. Interior flush mounted enclosrues shall be colored
to match wall finish.​ unless otherwise indicated.

4. Lockable Doors:  All locks keyed alike unless otherwise indicated.
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I. Future Provisions:  Prepare all unused spaces for future installation of devices
including bussing, connectors, mounting hardware and all other required provisions.

J. 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.

K. Provide the following features and accessories where indicated or where required to
complete installation:

1. Feed-through lugs.

2. Sub-feed lugs.

2.3 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.

B. Conductor Terminations:

1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum
or copper conductors.

2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:

1. Phase and Neutral Bus Material:  Aluminum.

2. Ground Bus Material:  Aluminum.

D. Circuit Breakers:

1. Provide bolt-on type or plug-in type secured with locking mechanical
restraints.

2. Provide thermal magnetic circuit breakers unless otherwise indicated.

E. Enclosures:

1. Provide surface-mounted enclosures unless otherwise indicated.

2. 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.

3. Provide clear plastic circuit directory holder mounted on inside of door.
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2.4 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch
circuit type, circuit breaker type, and listed and labeled as complying with UL 67;
ratings, configurations and features as indicated on the drawings.

B. Conductor Terminations:

1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum
or copper conductors.

2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:

1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent
protective devices.

2. Phase and Neutral Bus Material:  Aluminum.

3. Ground Bus Material:  Aluminum.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.

E. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.

2. 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.

3. Provide clear plastic circuit directory holder mounted on inside of door.

2.5 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:

1. 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.

2. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide
the short circuit current rating indicated, but not less than:

1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

2) 14,000 rms symmetrical amperes at 480 VAC.
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b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity
not less than the short circuit current rating indicated.

3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Lug Material:  Aluminum, suitable for terminating aluminum or copper
conductors.

4. 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.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

6. Provide the following circuit breaker types where indicated:

7. 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.

2.6 SOURCE QUALITY CONTROL

A. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated
components are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

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

3.2 INSTALLATION

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

B. Install products in accordance with manufacturer's instructions.
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C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

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

E. Provide required support and attachment in accordance with Section 26 05 29.

F. Install panelboards plumb.

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no
gaps and rough opening completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit
breakers or switches does not exceed 79 inches (2000 mm) above the floor or
working platform.

I. Provide minimum of six spare 1 inch (27 mm) trade size conduits out of each flush-
mounted panelboard stubbed into accessible space above ceiling and below floor.

J. Provide grounding and bonding in accordance with Section 26 05 26.

K. Install all field-installed branch devices, components, and accessories.

L. Set field-adjustable circuit breaker tripping function settings as determined by
overcurrent protective device coordination study performed according to Section 26
05 73.

M. Provide filler plates to cover unused spaces in panelboards.

N. 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.

O. Identify panelboards in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

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

B. Molded 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 _____
amperes. Tests listed as optional are not required.

C. Test shunt trips to verify proper operation.

D. Correct deficiencies and replace damaged or defective panelboards or associated
components.
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3.4 ADJUSTING

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

B. Adjust alignment of panelboard fronts.

3.5 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 24 19
MOTOR-CONTROL CENTERS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Low-voltage (600 V and less) standard (non-arc-resistant) NEMA motor control
centers.

B. Motor control center units:

1. Feeder units.

2. Combination magnetic motor starter units.

C. Overcurrent protective devices for motor control centers and associated units,
including overload relays.

D. Motor control accessories:

1. Auxiliary contacts.

2. Pilot devices.

3. Control and timing relays.

4. Control power transformers.

5. Control terminal blocks.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.

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

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

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

E. Section 26 05 73 - Power System Studies:  Additional criteria for the selection and
adjustment of equipment and associated protective devices specified in this section.

F. Section 26 22 00 - Low-Voltage Transformers:  For integration into equipment
specified in this section, where indicated.

G. Section 26 24 16 - Panelboards:  For integration into equipment specified in this
section, where indicated.

H. Section 26 29 13 - Enclosed Controllers.
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1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e,
with Amendments (2022).

B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

D. NECA 402 - Standard for Installing and Maintaining Motor Control Centers; 2020.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

F. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload
Relays Rated 600 Volts; 2008 (Reaffirmed 2020).

G. NEMA ICS 2.3 - Industrial Control and Systems: Instructions for the Handling,
Installation, Operation, and Maintenance of MCCs Rated Not More Than 600 Volts;
2019.

H. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices;
2017.

I. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed
2016).

J. NEMA ICS 18 - Motor Control Centers; 2001 (Reaffirmed 2007).

K. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

M. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

N. UL 845 - Motor Control Centers; Current Edition, Including All Revisions.

1.4 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 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 motor controllers and associated wiring
suitable for interface with control devices to be installed.
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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. Coordinate with manufacturer to provide shipping splits suitable for the
dimensional constraints of the installation.

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

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
motor control centers, enclosures, units, overcurrent protective devices, and other
installed components and accessories.

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

1. Enclosure Keys:  Two of each different key.

1.6 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.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store motor control centers in accordance with
manufacturer's instructions, NECA 402, and NEMA ICS 2.3.

B. Store in a clean, dry space having a uniform temperature to prevent condensation.
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 internal components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after
installation.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Motor Control Centers:

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

2. Eaton Corporation:  www.eaton.com/#sle.

3. Rockwell Automation, Inc.:  www.rockwellautomation.com/#sle.

4. Schneider Electric:  www.se.com/#sle.

5. Siemens Industry, Inc:  www.new.siemens.com/#sle.

2.2 MOTOR CONTROL CENTERS

A. Provide motor control centers consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for
a complete operating system.

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

C. Description:  Dead-front standard (non-arc-resistant) type motor control center
assemblies complying with NEMA ICS 18, and listed and labeled as complying with
UL 845; ratings, configurations and features as indicated on the drawings.

D. Configuration:

1. Arrangement:  Front- and rear-mounted units.

2. NEMA Classification and Wiring Type:  NEMA ICS 18, Class I, Type B (B-T for
units size 3 or smaller).

E. Service Conditions:

1. Provide motor control centers and associated components suitable for
operation under the following service conditions without derating:

a. Altitude:

1) Class 1 Km Equipment (devices utilizing power semiconductors,
e.g. variable frequency controllers):  Less than 3,300 feet (1,000
m).

2) Class 2 Km Equipment (electromagnetic and manual devices):
 Less than 6,600 feet (2,000 m).

b. Ambient Temperature:  Between 32 degrees F (0 degrees C) and 104
degrees F (40 degrees C).
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2. Provide motor control centers and associated components suitable for
operation at indicated ratings under the service conditions at the installed
location.

F. Short Circuit Current Rating:

1. Provide motor control centers and associated units with listed short circuit
current rating not less than the available fault current at the installed location
as determined by short circuit study performed in accordance with Section 26
05 73.

G. Bussing:

1. Horizontal Main Bus:  Size for a maximum temperature rise of 117 degrees F
(65 degrees C) over an ambient temperature of 104 degrees F (40 degrees
C), in compliance with NEMA ICS 18 and UL 845 requirements.

2. Vertical Bus:  Minimum size of 300 A, in compliance with NEMA ICS 18
requirements.

3. Provide solidly bonded equipment ground bus through full length of motor
control center, 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.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Aluminum, suitable for terminating
aluminum or copper conductors.

b. Main and Neutral Lug Type:  Mechanical.

I. Enclosures:

1. Comply with NEMA ICS 6.

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for
the following installation locations:

a. Indoor Clean, Dry Locations:  Type 1 or Type 2 (drip-proof).

3. Finish:  Manufacturer's standard unless otherwise indicated.

J. Future Provisions:

1. Prepare designated spaces for future installation of devices including bussing,
connectors, mounting hardware and all other required provisions.
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K. 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.

2.3 MOTOR CONTROL CENTER UNITS

A. Feeder Units:  Circuit breaker type.

B. Combination Magnetic Motor Starter Units:

1. Description:  NEMA ICS 2, Class A combination motor controllers with
magnetic contactor(s), externally operable disconnect and overload relay(s).

2. Configuration:  Full-voltage non-reversing type unless otherwise indicated.

3. 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.

4. Overload Relays:  Bimetallic thermal type unless otherwise indicated.

5. 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.



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Motor-Control Centers 
DOCUMENT 26 24 19 - 7

C. Distribution Equipment Units:  Where incorporation of low-voltage distribution
equipment within motor control center units is indicated, provide suitable
components complying with applicable specified requirements.

1. Low-Voltage Transformers:  See Section 26 22 00.

2. Panelboards:  See Section 26 24 16.

2.4 OVERCURRENT PROTECTIVE DEVICES

A. Overload Relays:

1. 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.

2. Inverse-Time Trip Class Rating:  Class 20 unless otherwise indicated or
required.

3. Trip-free operation.

4. Visible trip indication.

5. Resettable.

a. Employ manual reset unless otherwise indicated.

b. Do not employ automatic reset with two-wire control.

6. Bimetallic Thermal Overload Relays:

a. Interchangeable current elements/heaters.

b. Adjustable trip; plus/minus 10 percent of nominal, minimum.

c. Trip test function.

B. Circuit Breakers:

1. 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.

2. Motor Circuit Protectors:
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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.

c. Provide the following features and accessories where indicated or where
required to complete installation:

1) Pad-Lock Provision:  For locking circuit breaker handle in OFF
position.

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, 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.

b. Minimum Interrupting Capacity:

1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

2) 14,000 rms symmetrical amperes at 480 VAC.

c. 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.

2.5 MOTOR CONTROL ACCESSORIES

A. Auxiliary Contacts:

1. Comply with NEMA ICS 5.

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
starter unit, minimum.

B. Pilot Devices:

1. Comply with NEMA ICS 5; heavy-duty type.
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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.

C. Control and Timing Relays:

1. Comply with NEMA ICS 5.

2. Provide number and type of relays indicated or required to perform necessary
functions.

D. Control Power Transformers:

1. Size to accommodate burden of contactor coil(s) and all connected auxiliary
devices, plus _____ VA spare capacity.

2. Include primary and secondary fuses.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the motor control centers and
associated components are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive motor control centers.

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

3.2 INSTALLATION

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

B. Install motor control centers in accordance with NECA 1 (general workmanship),
NECA 402, and NEMA ICS 2.3.

C. Arrange equipment to provide required clearances and maintenance access,
including accommodations for any drawout devices.

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Install motor control centers plumb and level.
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F. Unless otherwise indicated, mount motor control centers on properly sized 4 inch
(100 mm) high concrete pad constructed in accordance with Section 03 30 00.

G. Provide grounding and bonding in accordance with Section 26 05 26.

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 motor 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 05 73.

L. Provide filler plates to cover unused spaces.

3.3 FIELD QUALITY CONTROL

A. Before energizing motor control center, perform insulation resistance testing in
accordance with NECA 402 and NEMA ICS 2.3.

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

C. Perform inspections and tests listed in NETA ATS, Section 7.16.2.1.

D. Motor Starters:  Perform inspections and tests listed in NETA ATS, Section 7.16.1.1.
Tests listed as optional are not required.

E. 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.

F. Correct deficiencies and replace damaged or defective motor control centers or
associated components.

3.4 ADJUSTING

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

B. Adjust alignment of motor control center covers and doors.

3.5 PROTECTION

A. Protect installed motor control centers from subsequent construction operations.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Receptacles.

B. Wall plates and covers.

1.2 RELATED REQUIREMENTS

A. Section 26 05 33.16 - Boxes for Electrical Systems.

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

1.3 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h
(Validated 2022).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

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

D. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed
2020).

E. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

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

G. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All
Revisions.

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

I. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

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



Solano Community College
Building 1800 Electrical Upgrades

SOLANO COMMUNITY COLLEGE DISTRICT Wiring Devices 
DOCUMENT 26 27 26 - 2

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

4. Notify Engineer of any conflicts or deviations from Contract Documents to
obtain direction prior to proceeding with work.

B. Sequencing:

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

1.5 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.

1.6 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for
installation.

PART 2  PRODUCTS

2.1 WIRING DEVICES - GENERAL REQUIREMENTS

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

B. Wiring Device Applications:

1. Provide GFCI protection for:

a. Receptacles installed within 6 feet (1.8 m) of sinks.

b. Receptacles serving electric drinking fountains.

2. Single Receptacles Installed on Individual Branch Circuits:  Provide receptacle
ampere rating equal to branch circuit rating.

C. Wiring Device Finishes:

1. Provide wiring device finishes as described below, unless otherwise indicated.

2. Wiring Devices, Unless Otherwise Indicated:  Color match existing face and
nylon wall plates .
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2.2 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.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1
and NEMA WD 6, and listed as complying with UL 498, and where applicable, FS W-
C-596; types as indicated on the drawings.

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

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

C. Convenience Receptacles:

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

D. GFCI Receptacles:

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through
protection and light to indicate ground fault tripped condition and loss of
protection; listed as complying with UL 943, class A.

a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A,
125V, NEMA 5-20R, rectangular decorator style.

2.3 WALL PLATES AND COVERS

A. Manufacturers:

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

2. Intermatic, Inc; __________:  www.intermatic.com/#sle.

3. Leviton Manufacturing Company, Inc; ______:  www.leviton.com/#sle.

4. Lutron Electronics Company, Inc; __________:  www.lutron.com/#sle.

5. Pass & Seymour, a brand of Legrand North America, Inc; ______:
 www.legrand.us/#sle.
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B. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of
corresponding wiring devices.

2. Size:  Standard; __________.

3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting
heights and are properly sized to accommodate devices and conductors in
accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall
plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for
connection to wiring devices.

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

3.2 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.

3.3 INSTALLATION

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

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as
required for installation of wiring devices provided under this section.

1. Mounting Heights: Unless otherwise indicated, as follows:

a. Receptacles:  18 inches (450 mm) above finished floor or 6 inches (150
mm) above counter.
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2. Orient outlet boxes for vertical installation of wiring devices unless otherwise
indicated.

C. Install wiring devices in accordance with manufacturer's instructions.

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

E. Where required, connect wiring devices using pigtails not less than 6 inches (150
mm) long. Do not connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw
terminal and tightening to proper torque specified by the manufacturer. Where
present, do not use push-in pressure terminals that do not rely on screw-actuated
binding.

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

H. Provide GFCI receptacles with integral GFCI protection at each location indicated.
Do not use feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.

J. Install wall switches with OFF position down.

K. Install vertically mounted receptacles with grounding pole on top and horizontally
mounted receptacles with grounding pole on left.

L. Install wall plates to fit completely flush to wall with no gaps and rough opening
completely covered without strain on wall plate. Repair or reinstall improperly
installed outlet boxes or improperly sized rough openings.​​

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

N. Identify wiring devices in accordance with Section 26 05 53.

3.4 FIELD QUALITY CONTROL

A. Inspect each wiring device for damage and defects.

B. Test each receptacle to verify operation and proper polarity.

C. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

D. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
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3.6 CLEANING

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

END OF SECTION
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SECTION 26 28 13
FUSES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fuses.

1.2 RELATED REQUIREMENTS

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

B. Section 26 05 73 - Power System Studies:  Additional criteria for the selection of
protective devices specified in this section.

C. Section 26 28 16.16 - Enclosed Switches:  Fusible switches.

1.3 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

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

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition,
Including All Revisions.

D. UL 248-4 - Low-Voltage Fuses - Part 4: Class CC 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.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections
for compatibility with indicated fuses.

a. Fusible Enclosed Switches:  See Section 26 28 16.16.

2. Coordinate fuse requirements according to manufacturer's recommendations
and nameplate data for actual equipment to be installed.

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

A. Product Data:  Provide manufacturer's standard data sheets including voltage and
current ratings, interrupting ratings, time-current curves, and current limitation
curves.

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

1. Extra Fuses:  One set(s) of three for each type and size installed.

1.6 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.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation; ______:
 www.cooperindustries.com/#sle.

B. Littelfuse, Inc; ______:  www.littelfuse.com/#sle.

C. Mersen; ______:  ep-us.mersen.com/#sle.

2.2 APPLICATIONS

A. Feeders:

1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

2. Fusible Switches Larger Than 600 Amperes:  Class L, time-delay.

B. Primary Protection for Control Transformers:  Class CC, time-delay.

2.3 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.
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E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1,
Class and ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

H. Class L Fuses:  Comply with UL 248-10.

I. Class CC Fuses:  Comply with UL 248-4.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's
recommendations and nameplate data for equipment.

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

3.2 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.

END OF SECTION
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Enclosed safety switches.

1.2 RELATED REQUIREMENTS

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

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

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

D. Section 26 05 73 - Power System Studies:  Additional criteria for the selection of
equipment and associated protective devices specified in this section.

E. Section 26 28 13 - Fuses.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum);
2013.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

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

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

H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

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

2. Coordinate arrangement of electrical equipment with the dimensions and
clearance requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with
the conductors to be installed.

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

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
enclosed switches and other installed components and accessories.

B. Project Record Documents:  Record actual locations of enclosed switches.

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

1. See Section 26 28 13​ for requirements for spare fuses.

1.6 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.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional
heavy canvas or heavy plastic cover to protect units from dirt, water, construction
debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid
damage to enclosed switch internal components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F (-30 degrees C) and 104
degrees F (40 degrees C) during and after installation of enclosed switches.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB:  www.electrification.us.abb.com/#sle.

B. Eaton Corporation:  www.eaton.com/#sle.

C. Schneider Electric:  www.se.com/#sle.

D. Siemens Industry, Inc:  www.new.siemens.com/#sle.

E. Source Limitations:  Provide enclosed switches and associated components
produced by same manufacturer as other electrical distribution equipment used for
project and obtained from single supplier.

2.2 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled
as complying with UL 98; heavy duty; ratings, configurations, and features as
indicated on the drawings.

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

C. Unless otherwise indicated, provide products suitable for continuous operation
under the following service conditions:

1. Altitude:  Less than 6,600 feet (2,000 m).

2. Ambient Temperature: Between -22 degrees F (-30 degrees C) and 104
degrees F (40 degrees C).

D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side
overcurrent protective devices to be installed, with listed short circuit current
rating not less than the available fault current at the installed location as
determined by short circuit study performed in accordance with Section 26 05
73.

G. Provide with switch blade contact position that is visible when the cover is open.

H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent
installation of fuses other than Class R.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.
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J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a
suitable lug for terminating each equipment grounding conductor.

K. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and
UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for
the following installation locations:

a. Indoor Clean, Dry Locations:  Type 1.

b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied
grey unless otherwise indicated.

L. Provide safety interlock to prevent opening the cover with the switch in the ON
position with capability of overriding interlock for testing purposes.

M. Heavy Duty Switches:

1. Comply with NEMA KS 1.

2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Lug Material:  Aluminum, suitable for terminating aluminum or copper
conductors.

3. Provide externally operable handle with means for locking in the OFF position,
capable of accepting three padlocks.

a. Provide means for locking handle in the ON position ​​.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed switches are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.

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

3.2 INSTALLATION

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

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

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply,
mount enclosed switches such that the highest position of the operating handle
does not exceed 79 inches (2000 mm) above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.

H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or
as required by equipment manufacturer's recommendations.

3.3 FIELD QUALITY CONTROL

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

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

C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or
associated components.

3.4 ADJUSTING

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

3.5 CLEANING

A. Clean dirt and debris from switch enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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