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SECTION 26 05 00
BASIC ELECTRICAL REQUIREMENTS

PART 1   GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Basic Electrical Requirements specifically applicable to Division 26 Sections, in addition to Division
1 - General Requirements.

1.03 REGULATORY REQUIREMENTS

A. Conform to NFPA 70 - National Electrical Code, latest edition with admendments as adopted by
the City of Joliet, IL.

B. Conform to building codes as adopted by the City of Joliet, IL.

C. Install electrical Work in accordance with the NECA Standard of Installation.

1.04 DELIVERY, STORAGE AND HANDLING

A. Store and protect all materials as specified under the provisions of Section 01 60 00 and as
specified herein.

B. Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

C. Ship products to the job site in their original packaging.  Receive and store products in a suitable
manner to prevent damage or deterioration.  Keep equipment upright at all times.

D. Investigate the spaces through which equipment must pass to reach its final destination. 
Coordinate with the manufacturer to arrange delivery at the proper stage of construction and to
provide shipping splits where necessary.

1.05 PROJECT/SITE CONDITIONS

A. Install work in locations shown on Drawings, unless prevented by Project conditions.  Drawings
have omitted certain branch circuitry in areas for ease of reading.  All branch circuitry is to be
provided by Contractor.

B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions, including
changes to Work specified in other Sections.  Obtain permission from Architect/Engineer before
proceeding as specified under modification procedures.

1.06 QUALITY ASSURANCE

A. Provide Work as required for a complete and operational electrical installation.

B. All products shall be designed, manufactured, and tested in accordance with industry standards. 
Standards, organizations, and their abbreviations as used hereafter, include the following:
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1. American National Standards Institute, Inc (ANSI).
2. American Society for Testing and Materials (ASTM).
3. National Electrical Manufacturers Association (NEMA).
4. Underwriters Laboratories, Inc. (UL).

C. Install all Work in accordance with the NECA Standard of Installation.

1.07 SUBMITTALS

A. Submit all requested items in Division 16 Sections under provisions of Section 01 30 00.

1.08 SUBSTITUTIONS

A. Substitutions will be considered only as allowed within the provisions of Section 01 60 00.

1.09 PROJECT RECORD DOCUMENTS

A. Cooperate and assist in the preparation of project record documents under the provisions of
Section 01 78 00.

1.10 PROJECT MANAGEMENT AND COORDINATION

A. Proper project management and coordination is critical for a successful project.  Manage and
coordinate the Work with all other trades in accordance with Section 01 30 00 requirements.
Reliance on the Drawings and Specifications only for exact project requirements is insufficient for
proper coordination.

PART 2   PRODUCTS

2.01 Not used.
PART 3   EXECUTION

3.01 Not used.
END OF SECTION
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 RELATED REQUIREMENTS

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

1.03 SUMMARY

A. Section Includes:
1. Electrical demolition: Remove electrical systems  shown on drawings.

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

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

PART 3  EXECUTION

3.01 EXAMINATION

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

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

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

D. Beginning of demolition means installer accepts existing conditions.

E. Demolition Drawings are based on casual field observation and are intended to identify the limits
of the construction site.  Remove all electrical systems in their entirety in proper sequence with the
Work.

3.02 PREPARATION

A. 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.

B. Existing Electrical Service:  Maintain existing system in service.  Disable system only to make
switchovers and connections.  Minimize outage duration.
1. Obtain permission from Owner at least 24 hours before partially or completely disabling system.
2. Make temporary connections to maintain service in areas adjacent to work area.
3. Schedule work to be completed during unoccupied periods.  Cooperate with Owner for

scheduled outages and to assure continued operation of campus operations.

C. Existing Electrical Service: Maintain existing system in service.  Disable system only to make
switchovers and connections.  Obtain permission from Owner and Architect at least 24 hours
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before partially or completely disabling system.  Minimize outage duration.  Make temporary
connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

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

B. Remove abandoned wiring to source of supply.

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

D. 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.

E. Disconnect and remove abandoned panelboards and distribution equipment.

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

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

3.04 CLEANING AND REPAIR

A. See Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

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

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

END OF SECTION
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SECTION 26 05 19
CONDUCTORS AND DEVICES

PART 1   GENERAL

1.01 SUMMARY

A. Section Includes:
1. Wiring Methods.
2. Wire and Cable
3. Wiring Connections.

1.02 SUBMITTALS

A. Submit Under Provisions of Section 01 30 00 - Submittals:
1. Product Data:  Provide data on wiring devices and cover plates.

1.03 QUALITY ASSURANCE

A. Perform Work in accordance with NECA Standard of Installation.

B. Products: Listed and classified by Underwriters Laboratories Inc. as a suitable for purpose
specified as shown.

PART 2   PRODUCTS

2.01 WIRING METHODS

A. All locations:  Building wire in raceway.

B. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 AWG for
control wiring.
1. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 100 feet. 

Use minimum #10 AWG conductor wire in all the following locations:
a. All emergency lighting and exit branch circuits.

2.02 WIRE AND CABLE

A. Manufacturers:
1. Okonite.
2. Southwire.
3. Collyer.

B. Building Wire:
1. Feeders and Branch Circuits Larger Than 6 AWG:  Copper, stranded conductor, 600 volt

insulation.
2. Feeders and Branch Circuits 6 AWG and Smaller:  Copper conductor, 600 volt insulation.  6

and 8 AWG, stranded conductor; smaller than 8 AWG, stranded conductor (solid for device
terminations).

3. Control Circuits:  Copper, stranded conductor, 600 volt insulation.
4. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
5. Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
6. Use conductor not smaller than 12 AWG for power and lighting circuits.
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7. Use conductor not smaller than 16 AWG for control circuits.

C. Locations:
1. Concealed Dry Interior Locations:  Use only building wire with Type THHN insulation in

raceway.
2. Exposed Dry Interior Locations:  Use only building wire with Type THHN insulation in raceway.
3. Above Accessible Ceilings:  Use only building wire with Type THHN insulation in raceway.
4. Wet or Damp Interior Locations:  Use only building wire with Type THWN insulation in raceway.
5. Exterior Locations:  Use only building wire with Type XHHW insulation in raceway.
6. Underground Installations:  Use only building wire with Type XHHW insulation in raceway.

2.03 WIRING CONNECTIONS:

A. Make permanent splice connections to achieve no measurable temperature rise:
1. Wire size up to #6 AWG:  Spring wire cap.
2. Over #6 AWG:  Crimp type Compression connector.  Rubber under wrap with insulated plastic

tape over wrap.

B. Make terminations to achieve no measurable temperature rise:
1. Wire size upto #6 AWG:  Set screw type compression terminal lug.
2. Wire size over #6 AWG:  Crimp type compression connector to spade lug.

PART 3   EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Verify that interior of building is physically protected from weather.

B. Verify that mechanical work which is likely to injure conductors has been completed.

C. Completely and thoroughly swab raceway system before installing conductors.

3.02 INSTALLATION

A. Neatly train and secure wiring inside boxes, equipment, and panelboards.

B. Use wire pulling lubricant for pulling 4 AWG and larger wires.

C. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine exact routing

and lengths required.

D. Pull all conductors into raceway at same time.

E. Protect exposed cable from damage.

F. Neatly train and lace wiring inside boxes, equipment and panelboards.

G. Support cables above accessible ceilings to keep them from resting on ceiling tiles.

H. Make splices, taps, and terminations to carry full ampacity of conductors without perceptible
temperature rise.
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I. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape
uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of
conductor.

J. Terminate spare conductors with electrical tape.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

1.02 RELATED REQUIREMENTS

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

1.03 REFERENCE STANDARDS

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

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

C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.

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

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

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

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Notify Architect/Engineer of any conflicts with or deviations from the contract documents.

Obtain direction before proceeding with work.

1.05 SUBMITTALS

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

B. Project Record Documents:  Record actual locations of grounding electrode system components
and connections.

C. Test Reports:  Submit for field inspection and testing.  Include description of procedures, duration,
instruments used, and test values obtained.  Present information in table comparing acceptable
values to actual values:
1. Indicate overall resistance to ground and resistance of each electrode.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
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1.07 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

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

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

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

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

E. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless otherwise

approved by Architect/Engineer. Precipitation within the previous 48 hours does not constitute
normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according to
IEEE 81 using "fall-of-potential" method.

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. Raceways may be used as sole equipment grounding conductor where permitted by NFPA 70.
Provide insulated equipment grounding conductor where indicated or required, including but
not limited to:
a. In each nonmetallic feeder and branch circuit raceway.
b. In each flexible conduit.

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.

G. Communications Systems Grounding and Bonding:
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1. Provide intersystem bonding termination at service equipment or metering equipment enclosure
and at disconnecting means for any additional buildings or structures in accordance with NFPA
70.

2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  6 AWG, unless otherwise indicated or required.
b. Raceway Size:  3/4 inch trade size unless otherwise indicated or required.
c. Ground Bar Size:  1/4 by 2 by 12 inches unless otherwise indicated or required.
d. Ground Bar Mounting Height:  18 inches above finished floor unless otherwise indicated.

2.02 GROUNDING AND BONDING COMPONENTS

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

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

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.
a. Clamps: Bronze.

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. Burndy:  www.burndy.com.
b. Harger Lightning & Grounding:  www.harger.com.
c. Thomas & Betts Corporation:  www.tnb.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

5. Manufacturers - Exothermic Welded Connections:
a. Burndy:  www.burndy.com.
b. Cadweld, a brand of Erico International Corporation:  www.erico.com.
c. ThermOweld, a brand of Continental Industries, Inc:  www.thermoweld.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

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

B. Verify that field measurements are as indicated.

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

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

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

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

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without cutting,

nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into
connector.

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

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

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

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

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

F. Provide grounding and bonding to NFPA 70. Provide maintenance grounding conductor  jumper at
water service.
1. Supplementary Grounding Electrode:  Use driven ground rod @ switchboard.
2. Provide grounding and bonding at main switchboard, all separately derived systems and

generator frame.  Utilize building structure and water service as grounding electrodes.
3. Use 6 AWG minimum size, copper conductor to bond communications system grounding

conductor to nearest effectively grounded metallic water pipe.
4. Provide isolated grounding conductor for circuits supplying computers and peripheral devices.

3.03 FIELD QUALITY CONTROL

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

B. Perform inspection in accordance with Section 01 40 00.

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

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

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

F. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.
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G. Inspect grounding and bonding system conductors and connections for tightness and proper
installation.

H. Measure ground resistance from system neutral connection at service entrance to convenient
ground reference point by passing minimum current of 10 amperes DC and measuring voltage
drop.  Maximum resistance:  5 ohms.

I. Measure primary and secondary transformer voltages and make appropriate tap adjustments.
END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

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

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

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

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

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

F. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes and arrangement of supports and bases with the actual equipment and

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

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

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

conflicts installed under other sections or by others.
5. Notify Architect/Engineer of any conflicts with or deviations from the 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 in accordance with Section 03 30 00.

1.05 SUBMITTALS

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

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

A. Comply with NFPA 70.

B. Comply with applicable building code.

1.07 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware

as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Do not use products for applications other than as permitted by NFPA 70 and product listing.
4. Steel Components:  Use corrosion resistant materials suitable for the environment where

installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be
supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

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

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel (strut)
and associated fittings, accessories, and hardware required for field-assembly of supports.
1. Comply with MFMA-4.

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

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener

types indicated for the specified applications.
2. Concrete:  Use expansion anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Plaster and Gypsum Board Partitions: Use toggle bolts..
6. Steel:  Use beam clamps.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
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2.02 RACK CONSTRUCTION

A. Manufacturers:
1. UniStrut.
2. B-Line.
3. Caddy.

B. Description:
1. Rack:  12 gauge galvanized steel, 1 5/8" BY 1 5/8" full, green finish.
2. Spring Steel Clips:  Spring or twirl type.
3. Pipe Clamp:  Conduit clamp, match with rack.
4. Threaded rod and hardware:  Plated finish, size and length as required for loading and

conditions.

2.03 CONDUIT HANGERS

A. Manufacturers:
1. Minerrallac Electric Company.
2. Appleton.
3. O-Z/Gedney.
4. Substitutions:  Or Approved Equal.

B. Description:
1. Standard conduit hanger, zinc-plated steel with bolts.
2. Threaded rod and hardware:  Plated finish, size and length as required for loading and

conditions.

2.04 BEAM CLAMPS

A. Manufacturers:
1. Appleton.
2. Midwest.
3. Raco.

B. Description:  Malleable beam clamp,  zinc plated steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

3.02 INSTALLATION

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

B. Perform work in accordance with NECA 1 (general workmanship).
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C. Provide independent support from building structure. Do not provide support from piping, ductwork,
or other systems.

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

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

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

G. 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.

H. Secure fasteners according to manufacturer's recommended torque settings.

I. Remove temporary supports.

J. Do not use power-actuated anchors.

K. Do not drill or cut structural members.

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

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

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

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

3.03 FIELD QUALITY CONTROL

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

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

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

D. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION
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SECTION 26 05 35
RACEWAYS AND BOXES

PART 1   GENERAL

1.01 SUMMARY

A. Section Includes:
1. Raceway Requirements.
2. Metallic Conduit and Fittings.
3. Nonmetallic Tubing.
4. Electrical Boxes.
5. Electrical Ceiling Boxes.
6. Penetration Sealants.

1.02 REFERENCES

A. American National Standards Institute (ANSI)
1. ANSI C80.1 - Specification for Rigid Steel Conduit, Zinc-Coated.
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc-Coated.

B. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable
Assemblies.

C. NECA "Standard of Installation"

D. Underwriter's Laboratory Fire Resistance Directory.

1.03 QUALITY ASSURANCE

A. Install all raceways in accordance with applicable building codes and NECA "Standard of
Installation."

1.04 SUBMITTALS

A. Shop Drawings: Submit intended routing of all conduits exposed in rooms or under slab.  Due to
the exposed nature of this Work, careful lay-out procedures are necessary to provide an
acceptable aesthetic appearance and to avoid crossing of conduits.

B. Submit Under Provisions of Section 01 78 00 - Contract Closeout:
1. Project Record Documents:

a. Accurately record actual locations and mounting heights of outlet, pull, and junction boxes.
b. Accurately record re-arrangement of panel schedule at panelboards.
c. Accurately record within a tolerance of 6 inches the location of all conduits greater than 3/4"

trade size, all conduit homeruns, all underground and all in-slab conduits.

1.05 PROJECT CONDITIONS

A. Verify that field measurements are as shown on Drawings.

B. Verify routing and termination locations of conduit prior to rough-in.

C. Conduit routing is shown on Drawings in approximate locations unless dimensioned.  Route as
required to complete wiring system.
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D. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. Install at
locations required for box to serve intended purpose.  Include in base bid, installation within 10
feet of location shown.

PART 2   PRODUCTS

2.01 RACEWAY REQUIREMENTS

A. Use only specified raceway in the following locations:
1. Branch Circuits and Feeders:

a. Concealed Dry Interior Locations:  Electrical metallic tubing.
b. Exposed Dry Interior Finished Locations: Electrical metallic tubing.
c. Exposed Dry Interior Unfinished Locations:  Electrical metallic tubing.
d. All other locations:  Galvanized Rigid Metallic Conduit.

B. Size raceways for conductor type installed.
1. Minimum Size Conduit Homerun to Panelboard:  3/4-inch.

2.02 METALLIC CONDUIT AND FITTINGS

A. Conduit:
1. Rigid Steel Conduit:  ANSI C80.1.
2. Electrical metallic tubing:  ANSI C80.3.
3. Flexible Conduit:  UL 1, zinc-coated steel.

a. Liquidtight Flexible Conduit:  UL360.  Fittings shall be specifically approved for use with this
raceway.

B. Conduit Fittings:
1. Metal Fittings and Conduit Bodies:  NEMA FB 1.

a. EMT fittings:  Use set-screw indentor-type fittings.

2.03 NONMETALLIC TUBING

A. Manufacturers:
1. Carlon Co.
2. LCP National Plastics, Inc.
3. Pacific Western Extruded Plastics Co.

B. Description:  UL651A "Type EB and A PVC Conduit and HDPE Conduit."
1. Conduit:  Schedule 40.  Suitable for exposure to sunlight and direct burial.

2.04 ELECTRICAL BOXES

A. Manufacturers:
1. Raco.
2. Steel City.
3. Appleton.
4. Substitutions:  Or Approved Equal.

B. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel, suitable for installation in
masonry:
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C. Equipment Support Boxes:  Rated for weight of equipment supported; include 2 inch male fixture
studs where required.

D. Wet Location Outlet Boxes:  Cast aluminum:  Cast alloy, deep type, gasket cover, threaded hubs.

2.05 PENETRATION SEALANTS

A. Fire-rated assemblies: Provide firestopping of all penetrations made by Work under this Contract in
accordance with provisions of Section 07 84 00 requirements.

B. Thermal and Moisture Protection: Provide thermal and moisture protection made by Work under
this Contract of all exterior wall, floor and roof penetrations in accordance with Division 7
requirements.

PART 3   EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Completely and thoroughly swab raceway system before installing conductors.

B. Verify that supporting surfaces are ready to receive work.

C. Degrease and clean surfaces to receive wire markers.

3.02 INSTALLATION

A. Arrange conduit to maintain headroom and to present neat appearance.
1. Route raceway parallel and perpendicular to walls and adjacent piping.
2. Maintain minimum 6 inch clearance to piping and 12 inch clearance to heat surfaces such as

flues and heating appliances.
3. Maintain required fire, acoustic, and vapor barrier rating when penetrating walls, floors, and

ceilings.
4. Use conduit hangers and clamps; do not fasten with wire or perforated pipe straps.
5. Use conduit bodies to make sharp changes in direction.
6. Terminate conduit stubs with insulated bushings.
7. Use suitable caps to protect installed raceway against entrance of dirt and moisture.
8. Install expansion joints where raceway crosses building expansion joints.

B. Install electrical boxes as shown on the drawings, and as required for splices, taps, wire pulling,
equipment connections and regulatory requirements.
1. Locate and install electrical boxes to allow access.  Provide access panels if required.
2. Locate and install electrical boxes to maintain headroom and to present neat mechanical

appearance.
3. Install pull boxes and junction boxes above accessible ceilings or in unfinished areas.
4. Provide knockout closures for unused openings.
5. Coordinate mounting heights and locations of outlets above counters, benches, backsplashes

and furniture.

C. Use recessed outlet boxes in finished areas and where indicated.
1. Secure boxes to interior wall and partition studs, accurately positioning to allow for surface

finish thickness.
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2. Use stamped steel stud bridges for flush outlets in hollow stud wall, and adjustable steel
channel fasteners for flush ceiling outlet boxes.

3. Locate boxes in masonry walls to require cutting corner only.  Coordinate masonry cutting to
achieve neat openings for boxes.

4. Do not install boxes back-to-back in walls; provide 6 inches separation, minimum; except
provide 24 inches separation, minimum in acoustic-rated walls.

5. Do not damage insulation.

D. Install conduit to preserve fire resistance rating of walls, floors, partitions and other elements, using
materials and methods recognized by Underwriters Laboratory Fire Resistance Directory.

E. Provide anchors, fasteners, and supports in accordance with NECA "Standard of Installation".

F. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.

G. Do not use powder-actuated anchors.

H. Cut or core  structural members and thermal and moisture barriers only upon receiving permission
from Architect. Each Contractor shall be responsible for making necessary penetrations for the
completion of it's Work.

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

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

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Tracing and identification of all unidentified or labeled switchboard and panelboard branch circuits

E. Warning signs and labels.

1.02 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.

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

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

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

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to

fabrication of identification products.

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

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwiters Laboratories Inc. as suitable for purpose specified
on drawings.

1.05 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.
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PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. Existing Work:  Unless specifically excluded, identify existing elements to remain that are not
already identified in accordance with specified requirements.  Trace each unmarked circuit and
identify circuit type and general area of coverage or equipment servied.

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 or identification label to identify load(s) served for each

branch device. Identify spares and spaces. Do not identify spares and spaces.
b. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight of

equipment.
4) Use typewritten circuit directory to identify load(s) served for panelboards with a door.

Identify spares and spaces 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.
2. Use identification nameplate to identify switchboards and panelboards utilizing a high leg delta

system in accordance with NFPA 70.
3. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for

electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination, adjustment,
servicing, or maintenance while energized.  Duplicate existing labels in place and provide on
new equipment.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the word message

"Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate controls or open
covers without appropriate personal protection equipment; Failure to comply may result in
injury or death; Refer to NFPA 70E for minimum PPE requirements" or approved equivalent.

4. Use warning signs to identify electrical hazards for entrances to all rooms and other guarded
locations that contain exposed live parts operating at 600 V nominal or less with the word
message "DANGER; Electrical hazard; Authorized personnel only" or approved equivalent.

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



PROJECT NO. 17-292-1141
Copyright 2017 by KLUBER, INC.; All Rights Reserved

26 05 53 - 3 SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

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.
c. Within equipment enclosures when conductors and cables enter or leave the enclosure.

D. Identification for Boxes:
1. Use voltage markers or color coded boxes to identify systems other than normal power system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com.
b. Kolbi Pipe Marker Co; ______:  www.kolbipipemarkers.com.
c. Seton Identification Products; ______:  www.seton.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic nameplates suitable for exterior use.

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

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

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation; ______:  www.bradyid.com.
b. Brother International Corporation:  www.brother-usa.com.
c. Panduit Corp:  www.panduit.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

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 by 2.5 inches.
2. Legend:

a. Equipment designation or other approved description.
3. Minimum Text Height:

a. Equipment Designation:  1/4 inch.
b. Individual Loads: 1/8 inch.

4. Color:
a. Normal Power System:  White text on black background.
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D. Format for Control Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Load controlled or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation; ______:  www.bradyid.com.
2. HellermannTyton; ______:  www.hellermanntyton.com.
3. Panduit Corp:  www.panduit.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth 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.

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

2.04 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:
1. Materials:
2. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-adhesive

vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using materials
recognized to UL 969.

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

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.01 PREPARATION

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

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
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B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.

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

3.03 FIELD QUALITY CONTROL

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

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

END OF SECTION
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SECTION 26 24 13
SWITCHBOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

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

B. Overcurrent protective devices for switchboards.

C. Salvage:  Return all overcurrent devices to Owner upon demolition.

1.02 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 28 13 - Fuses: Fuses for fusible switches.
1. Includes requirements for spare fuses and spare fuse cabinets.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification;
Revision E, 2013.

B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2008.

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

D. NECA 400 - Standard for Installing and Maintaining Switchboards; 2007.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

F. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

G. NEMA PB 2 - Deadfront Distribution Switchboards; 2011.

H. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and Maintenance
of Deadfront Distribution Switchboards Rated 600 Volts or Less; 2013.

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

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

K. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures;
Current Edition, Including All Revisions.
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M. UL 891 - Switchboards; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

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

other potential obstructions within the dedicated equipment spaces and working clearances
required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors to
be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional constraints
of the installation.

5. Notify Architect/Engineer of any conflicts with or deviations from the contract documents.
Obtain direction before proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for switchboards,
enclosures, overcurrent protective devices, and other installed components and accessories.

C. Shop Drawings:  Indicate dimensions, voltage, bus ampacities, overcurrent protective device
arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal
information, and installed features and accessories.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

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

1.07 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.
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1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Interiors Retrofit, Cover and Trim :
1. Chicago Switchboard Co, Inc.
2. Kinney Electrical Manufacturing Company
3. Illinois Siwtchboard Corp.

2.02 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. Cover:  Two-piece door-in-door trim, screw fittings (no latch).

E. Service Conditions:
1. Provide switchboards and associated components suitable for operation under the following

service conditions without derating:
a. Altitude:  Less than 6,600 feet.
b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers:  Between 23
degrees F and 104 degrees F.

2) Switchboards Containing Fusible Switches:  Between -22 degrees F and 104 degrees F.
2. Provide switchboards and associated components suitable for operation at indicated ratings

under the service conditions at the installed location.

F. 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 indicated on the drawings.

G. 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.

H. Bussing:  Sized in accordance with UL 891 temperature rise requirements.
1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard

(non-tapered). Tapered bus is not permitted.
2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each feeder or

branch circuit requiring a neutral connection.
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3. Provide solidly bonded equipment ground bus through full length of switchboard, with a suitable
lug for each feeder and branch circuit equipment grounding conductor.

4. Phase and Neutral Bus Material:  Copper.
5. Ground Bus Material:  Copper.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
b. Main and Neutral Lug Type:  Mechanical.

2. Load Conductor Terminations:
a. Lug Material:  Copper, suitable for terminating copper conductors only.
b. Lug Type:

1) Provide mechanical lugs unless otherwise indicated.

J. Enclosures:  Reuse enclosures and provide interior and trim replacement.
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).
b. Outdoor Locations:  Type 3R.
c.

2.03 OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers:
1. Square D.
2. Siemens Corporation..
3. Eaton Corporation

B. Fusible Devices:
1. Fusible Switches:

a. Description:  Quick-make, quick-break, dead-front fusible switch units complying with NEMA
KS 1, and listed and labeled as complying with UL 98; ratings, configurations, and features
as indicated on the drawings.

b. Fuse Clips:  As required to accept indicated fuses.
c. Provide externally operable handle with means for locking in the OFF position. Provide

means for locking switch cover in the closed position. Provide safety interlock to prevent
opening the cover with the switch in the ON position with capability of overriding interlock for
testing purposes.

C. Circuit Breakers:
1. Description:

a. Interrupting Capacity:
1) Provide circuit breakers with interrupting capacity as required to provide the short circuit

current rating indicated, but not less than specified minimum requirements.
2) Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the

short circuit current rating indicated.
b. Molded Case Circuit Breakers:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
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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.
a) Provide thermal magnetic circuit breakers unless otherwise indicated.
b) Provide electronic trip circuit breakers where indicated.

2) Minimum Interrupting Capacity:
3) 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.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the switchboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive switchboards.

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

3.02 INSTALLATION

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

B. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA
PB 2.1.

C. Arrange equipment to provide required clearances and maintenance access, including
accommodations for any drawout devices.

D. Where switchboard is indicated to be mounted with inaccessible side against wall, provide
minimum clearance of 1/2 inch between switchboard and wall.

E. Provide required support and attachment components in accordance with Section 26 05 29.

F. Install switchboards plumb and level.

G. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.

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

I. Install all field-installed devices, components, and accessories.

J. Provide fuses complying with Section 26 28 13 for fusible switches as indicated.  Replace all fuses
in interiors retrofit.

K. Where accessories are not self-powered, provide control power source as indicated or as required
to complete installation.

L. SALVAGE:  Return all demolished overcurrent protection devices from switchboards and return to
Owner.
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M. Provide filler plates to cover unused spaces in switchboards.

3.03 FIELD QUALITY CONTROL

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

B. Before energizing switchboard, perform insulation resistance testing in accordance with NECA 400
and NEMA PB 2.1.

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

D. Perform inspections and tests listed in NETA ATS, Section 7.1.

E. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

F. 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.

G. Correct deficiencies and replace damaged or defective switchboards or associated components.

3.04 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Clean dirt and debris from switchboard enclosures and components according to manufacturer's
instructions.

C. Repair scratched or marred surfaces to match original factory finish.
END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Power distribution panelboards.

B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.

D. Salvage:  Return all overcurrent protection devices from demolished panelboards to Owner.

1.02 RELATED REQUIREMENTS

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

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

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

D. Section 26 28 13 - Fuses:  Fuses for fusible switches and spare fuse cabinets.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification;
Revision E, 2013.

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

C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2009.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

E. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

F. NEMA PB 1 - Panelboards; 2011.

G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less; 2013.

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

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

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

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

L. UL 67 - Panelboards; Current Edition, Including All Revisions.
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M. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures;
Current Edition, Including All Revisions.

N. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.04 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards,
enclosures, overcurrent protective devices, and other installed components and accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective device upon

request.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.

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

E. Project Record Documents:  Record actual installed locations of panelboards and actual installed
circuiting arrangements.

F. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

1.06 DELIVERY, STORAGE, AND HANDLING

A. 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.

1.07 WARRANTY

A. Remote Power Switching System at Programmable Panelboards:
1. Provide five years manufacturer's warranty.
2. Warranty:  Include coverage of microprocessor, breakers, and interface module.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Schneider Electric; Square D Products; [______]:  www.schneider-electric.us.

B. Siemens Industry, Inc:  www.usa.siemens.com.

C. Eaton Corporation; ______:  www.eaton.com.

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

2.02 PANELBOARDS - GENERAL REQUIREMENTS

A. Retrofit Assemblers:
1. Illinois Switchboard Corporation.
2. Chicago Switchboard Co, Inc.
3. Kinney Electrical Manufacturing Company.

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. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating as indicated on the drawings.
2. Listed series ratings are acceptable, except where not permitted by motor contribution

according to NFPA 70.

E. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service
equipment according to UL 869A.

F. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.

G. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

H. 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.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.

J. 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.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
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b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter taps, or
oversized lugs are provided.

3. Fronts:  Two piece, door-in-door, screw (no latch) fittings.
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise indicated.

4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

K. Future Provisions:  Prepare all unused spaces for future installation of devices including bussing,
connectors, mounting hardware and all other required provisions.

L. Provide the following features and accessories where indicated or where required to complete
installation:
1. Feed-through lugs.
2. Sub-feed lugs.

M. Provide terminals rated and U.L. listed for use with 75 degrees C temperature rated conductors.

2.03 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type, circuit
breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features
as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Copper.
2. Ground Bus Material:  Copper.

D. Circuit Breakers:
1. Provide bolt-on type.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.

E. Enclosures: NEMA 1 type.
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Fronts:  Provide trims to cover access to load terminals, wiring gutters, and other live parts, with

exposed access to overcurrent protective device handles.

F. Enclosure: NEMA PB 1, Type 1.
1. Wall mounted type.
2. Shall be a minimum of 30" wide.

2.04 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.
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B. Conductor Terminations:
1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
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:  Copper.
3. Ground Bus Material:  Copper.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
1. UL listed for intended branch circuts:

a. Lighting SWD.
b. Heating, Ventilating and Air Conditioning: HACR rated.
c. Shunt Trip Device: 120 volts, AC.
d. Undervoltage Trip Device: 120 volts, AC.
e. Auxiliary Switch: 120 volts, AC.
f. Alarm Switch: 120 volts, AC.
g. Electrical Operator: 120 volts, AC.
h. Handle Lock: Include provisions for sealing.
i. Provide mechanical trip device.
j. Provide insulated ground lug in each enclosure.
k. Provide products suitable for use as service entrance equipment where so applied.

E. Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.  Reuse enclosures where

indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.

2.05 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.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.

c. Series Rated Systems:  Provide circuit breakers listed in combination with upstream devices
to provide interrupting rating not less than the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Provide compression lugs where indicated.
c. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.



PROJECT NO. 17-292-1141
Copyright 2017 by KLUBER, INC.; All Rights Reserved

26 24 16 - 6 SECTION 26 24 16
PANELBOARDS

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.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits

serving fluorescent lighting.
7. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

PART 3  EXECUTION

3.01 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.

3.02 INSTALLATION

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

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

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 supports 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 above the floor or working platform.

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

J. Install all field-installed branch devices, components, and accessories.

K. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the
panelboard as required by NFPA 70.

L. Provide filler plates to cover unused spaces in panelboards.

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

N. Provide typed or neatly handwritten circuit directory for each branch circuit panelboard.  Revise
directory to reflect circuiting changes required to balance phase loads.
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O. Provide engraved plastic nameplates.

P. Measure steady state load currents at each panelboard feeder; rearrange circuits in the
panelboard to balance the phase loads to within 20 percent of each other.  Maintain proper
phasing for multi-wire branch circuits.

Q. SALVAGE:  Return demolished panelboard's overcurrent protection devices to Owner.

3.03 FIELD QUALITY CONTROL

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

B. Perform inspection, testing, and adjusting in accordance with Section 01 40 00.

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

D. 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.

E. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING

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

B. Adjust alignment of panelboard fronts.

C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each
measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING

A. 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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FUSES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fuses.

B. Spare fuse cabinet.

1.02 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 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses; Current Edition, Including All Revisions.

F. UL 248-10 - Low-Voltage Fuses - Part 10: Class L Fuses; Current Edition, Including All Revisions.

G. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All Revisions.

1.03 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current ratings,
interrupting ratings, time-current curves, and current limitation curves.
1. Spare Fuse Cabinet:  Include dimensions.

1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation; ______:  www.cooperindustries.com.

B. Cutler-Hammer:  www.cutler-hammer.eaton.com.

C. GE Industrial:  www.geindustrial.com.

D. Mersen (formerly Ferraz Shawmut):  ferrazshawmut.mersen.com.

E. Littelfuse, Inc; ______:  www.littelfuse.com.

F. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 APPLICATIONS

A. Service Entrance:
1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.
2. Fusible Switches Larger Than 600 Amperes:  Class L, time-delay.

B. Feeders:
1. Fusible Switches up to 600 Amperes:  Class J, fast-acting, non-time-delay.
2. Fusible Switches Larger Than 600 Amperes:  Class L, fast-acting, non-time-delay.

C. General Purpose Branch Circuits:  Class RK1, time-delay.

D. Individual Motor Branch Circuits:  Class RK5, time-delay.

E. In-Line Protection for Pole-Mounted Luminaires:  Class CC, time-delay.

2.03 FUSES

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

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required for
a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

H. Class J Fuses:  Comply with UL 248-8.

I. Class L Fuses:  Comply with UL 248-10.

J. Class CC Fuses:  Comply with UL 248-4.

2.04 SPARE FUSE CABINET

A. Description:  Wall-mounted sheet metal cabinet with shelves and hinged door with cylinder lock,
suitably sized to store spare fuses and fuse pullers specified.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that mounting surfaces are ready to receive spare fuse cabinet.

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

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

C. Install spare fuse cabinet where indicated.
END OF SECTION


