SECTION 26 05 00

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.01

1.02

1.03

RELATED DOCUMENTS

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

SUMMARY

A. The work covered under this Section of the Specifications is intended to include the
furnishing of all equipment, materials and labor or reasonably incidental to the complete
operating installation of systems as shown on the plan and of related equipment all as
indicated on the drawings, as hereinbefore specified under Division 26 and as hereinafter
specified in this Section.

B. Section Includes:
1. Sleeves for raceways and cables.
2. Sleeve seals.
3. Grout.
4, Common electrical installation requirements.

SUBMITTALS

A. Product Data: For sleeve seals.

PART 2 - PRODUCTS

2.01

2.02

SLEEVES FOR RACEWAYS AND CABLES

A

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

Cast-lIron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and no
side more than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangie perimeter equal to, or more than, 50

inches and 1 or more sides equal to, or more than, 16 inches, thickness
shall be 0.138 inch.

SLEEVE SEALS

A

Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.
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1. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of raceway or

cable.
2. Pressure Plates: Plastic. Include two for each sealing element.
3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of

length required to secure pressure plates to sealing elements. Include one for
each sealing element.

2.03 GROUT

A

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

3.01 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A

B.

E.

Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect in such
a way as to facilitate future disconnecting with minimum interference with other items in
the vicinity.

Right of Way: Give to piping systems installed at a required slope.

3.02 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall
assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.

Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway
or cable, unless indicated otherwise.
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H. Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and Iocatlon
of joint. Comply with requirements in Division 07 Section "Joint Sealants.".

J. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway and cable penetrations. Install sleeves and seal raceway
and cable penetration sleeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

K. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

L. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

M. Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

3.03 SLEEVE-SEAL INSTALLATION
A Install to seal exterior wall penetrations.

B. Use type and number of sealing elements recommended by manufacturer for raceway or
cable material and size. Position raceway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between raceway or cable and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

3.04 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly. Firestopping materials
and installation requirements are specified in Division 07 Section "Penetration
Firestopping.”

END OF SECTION 26 05 00
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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 SUMMARY

A The work covered under this Section of the Specifications is intended to include the
furnishing of all equipment, materials and labor or reasonably incidental to the complete
operating installation of systems as shown on the plan and of related equipment all as
indicated on the drawings, as hereinbefore specified under Division 26 and as hereinafter
specified in this Section.

B. This Section includes the following:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
3. Sleeves and sleeve seals for cables.

1.03 SUBMITTALS
A Product Data: For each type of product indicated.
B. Field quality-control test reports.
1.04 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.
B. Comply with NFPA 70.
PART 2 - PRODUCTS
2.01 CONDUCTORS AND CABLES
A. Copper Conductors: Comply with NEMA WC 70.
B. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.
2.02 CONNECTORS AND SPLICES

A Description: Factory-fabricated connectors and splices of size, ampacity rating, material,
type, and class for application and service indicated.
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2.03 SLEEVES FOR CABLES

A

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivatent to ductile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise indicated.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping."

2.04 SLEEVE SEALS

A

Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and cable.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of raceway or
cable.

2. Pressure Plates: Plastic. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of

length required to secure pressure plates to sealing elements. Include one for
each sealing element.

PART 3 - EXECUTION

3.01 CONDUCTOR MATERIAL APPLICATIONS

A

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG
and larger.

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING

METHODS

A. Service Entrance: Type THHN-THWN, single conductors in raceway.

B. Exposed Feeders: Type THHN-THWN, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN,
single conductors in raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-
THWN, single conductors in raceway.

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single
conductors in raceway.

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway.

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:

Type THHN-THWN, single conductors in raceway.
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J.

K.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

Control wiring not installed in raceways shall be plenum rated.

3.03 INSTALLATION OF CONDUCTORS AND CABLES

A

B.

J.

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary; compound
used must not deteriorate conductor or insulation. Do not exceed manufacturer's
recommended maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips,
that will not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

Support cables according to Division 26 Sections "Hangers and Supports for Electrical
Systems."”

Identify and color-code conductors and cables according to Division 26 Section
"ldentification for Electrical Systems."

Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced
conductors. No push-in type wire connectors shall be used.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.
Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

Wires shall not be spliced using push-in type wire connectors.

3.04 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.
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3.05

3.06

3.07

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable
unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and cable, using joint sealant appropriate for size, depth, and location of joint
according to Division 07 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at cable penetrations. Install sleeves and seal with firestop materials
according to Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type
flashing units applied in coordination with roofing work.

Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and
mechanical sleeve seals. Size sleeves to allow for 1-inch annular clear space between
pipe and sleeve for installing mechanical sleeve seals.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size
sleeves to allow for 1-inch annular clear space between cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

A

B.

Install to seal underground exterior-wall penetrations.

Use type and number of sealing elements recommended by manufacturer for cable
material and size. Position cable in center of sleeve. Assemble mechanical sleeve seals
and install in annular space between cable and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

FIRESTOPPING

A

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Division 07 Section
"Penetration Firestopping."

FIELD QUALITY CONTROL

A.

B.

Perform tests and inspections and prepare test reports.

Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been
energized, test for compliance with requirements.
2. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.

Test Reports: Prepare a written report to record the following:
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1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.
D. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 26 05 19
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

A. The work covered under this Section of the Specifications is intended to include the
furnishing of all equipment, materials and labor or reasonably incidental to the complete
operating installation of systems as shown on the plan and of related equipment all as
indicated on the drawings, as hereinbefore specified under Division 26 and as hereinafter

specified in this Section.

B. This Section includes methods and materials for grounding systems and equipment.
SUBMITTALS

A. Product Data: For each type of product indicated.

B. Field quality-control test reports.

QUALITY ASSURANCE

A Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,

and marked for intended use.

B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.01

CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600V unless otherwise

required by applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

4, Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in
diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

6. Bonding Jumper. Copper tape, braided conductors, terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
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2.02 CONNECTORS

A

Listed and labeled by a nationally recognized testing laboratory acceptable to authorities
having jurisdiction for applications in which used, and for specific types, sizes, and
combinations of conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-
type, with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer
for materials being joined and installation conditions.

2.03 GROUNDING ELECTRODES

A

Ground Rods: Copper-clad steel; 3/4 inch by10 feet in diameter.

PART 3 - EXECUTION

3.01  APPLICATIONS

A

~.
N

o

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors
for No. 6 AWG and larger, unless otherwise indicated.

Underground Grounding Conductors: Install barecopper conductor, No. 2/0 AWG
minimum. Bury at least 24 inches below grade.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2, Underground Connections: Welded connectors, except at test wells and as
otherwise indicated.

3. Connections to Structural Steel: Welded connectors.

3.02 EQUIPMENT GROUNDING

A

Install insulated equipment grounding conductors with the following items, in addition to
those required by NFPA 70:

Feeders and branch circuits.

Lighting circuits. .

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated
equipment grounding conductor in branch-circuit runs from equipment-area
power panels and power-distribution units.

Noohskowh=

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit
and to air duct and connected metallic piping.
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Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable.
Bond conductor to heater units, piping, connected equipment, and components.

Signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No.3/0 AWG minimum, or as noted on plan,
insulated grounding conductor in raceway from grounding electrode system to each
service location, terminal cabinet, wiring closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets: Terminate
grounding conductor on a 1/4-by-2-by-20 or 1/4-by-2-by-14-inch grounding bus.

2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding
terminal.

Metal Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a
separate insulated equipment grounding conductor in addition to grounding conductor
installed with branch-circuit conductors.

3.03  INSTALLATION

A.

Grounding Conductors: Route along shortest and straightest paths possible, unless
otherwise indicated or required by Code. Avoid obstructing access or placing conductors
where they may be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade,
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging
coating, if any.

2. For grounding electrode system, install at least [three] rods spaced at least one-
rod length from each other and located at least the same distance from other
grounding electrodes, and connect to the service grounding electrode conductor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance, except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type

connection is required, use a bolted clamp.
Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main metal
water service entrances to building. Connect grounding conductors to main
metal water service pipes, using a bolted clamp connector or by bolting a lug-
type connector to a pipe flange, using one of the lug bolts of the flange. Where a
dielectric main water fitting is installed, connect grounding conductor on street
side of fitting. Bond metal grounding conductor conduit or sleeve to conductor at
each end.
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2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.
3. Bond each aboveground portion of gas piping system downstream from
equipment shutoff valve.
E. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors

of associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to
bond across flexible duct connections to achieve continuity.

3.04 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1.

2.

After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal,
and at ground test wells.

a. Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other
artificial means of reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

B. Report measured ground resistances that exceed the following values:

1.

2.

3.

4.

Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10
3232} and Lighting Equipment or System with Capacity 500 to 1000 kVA: 5
Igng.r and Lighting Equipment or System with Capacity More Than 1000 kVA: 3
g:c:):/nv;a.r) Distribution Units or Panelboards Serving Electronic Equipment: 3
ohm(s).

C. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 26 05 26
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

RELATED DOCUMENTS

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

SUMMARY

A. The work covered under this Section of the Specifications is intended to include the
furnishing of all equipment, materials and labor or reasonably incidental to the complete
operating installation of systems as shown on the plan and of related equipment all as
indicated on the drawings, as hereinbefore specified under Division 26 and as hereinafter
specified in this Section.

B. Section includes:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

PERFORMANCE REQUIREMENTS

A

Delegated Design: Design supports for muitipie raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

Design supports for multiple raceways capable of supporting combined weight of
supported systems and its contents.

Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five
times the applied force.

SUBMITTALS

A

B.

Product Data: For steel slotted support systems.

Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Trapeze hangers. Include Product Data for components.
2. Steel slotted channel systems. Include Product Data for components.
3. Equipment supports.

Welding certificates.
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1.06 QUALITY ASSURANCE

A

B.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

Comply with NFPA 70.

PART 2 - PRODUCTS

2.01  SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for
field assembly.

1. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

2. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester
coating applied according to MFMA-4.

3. Painted Coatings: Manufacturer's standard painted coating applied according to
MFMA-4.

4, Channel Dimensions: Selected for applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit; Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.
Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items
or their supports to building surfaces include the following:

1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element.

4, Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.

5. Toggle Bolts: All-steel springhead type.

6. Hanger Rods: Threaded steel.

2.02  FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.
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B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications” for steel
shapes and plates.

PART 3 - EXECUTION
3.01  APPLICATION

A Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be
1/4 inch in diameter.

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted
support system, sized so capacity can be increased by at least 25 percent in future
without exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

D. Spring-steel clamps designed for supporting single conduits without bolts may be used
for 1-1/2-inch and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.

3.02 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in

this Article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and
RMC may be supported by openings through structure members, as permitted in
NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so

strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of
supported components plus 200 Ib.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

1. To New Concrete: Bolt to concrete inserts.

2. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

3. To Existing Concrete: Expansion anchor fasteners.

4. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with
MSS SP-69.

5. To Light Steel: Sheet metal screws.

6. Iltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount

cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel .racks attached to
substrate.
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3.03

3.04

3.05

E.

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

INSTALLATION OF FABRICATED METAL SUPPORTS

A.

C.

Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES

A

D.

Construct concrete bases of dimensions indicated but not less than 4 inches larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt
diameters from edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-
Place Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported
equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

Chamfer edges of concrete.

PAINTING

A

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
Touchup: Comply with requirements in Division 09 painting Sections for cleaning and
touchup painting of field welds, bolted connections, and abraded areas of shop paint on

miscellaneous metal.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 05 29
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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 SUMMARY

A. The work covered under this Section of the Specifications is intended to include the
furnishing of all equipment, materials and labor or reasonably incidental to the complete
operating installation of systems as shown on the plan and of related equipment all as
indicated on the drawings, as hereinbefore specified under Division 26 and as hereinafter
specified in this Section.

B. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.
C. Raceways shall be located and routed such that they are perpendicular and parallel to

walls, ceilings and structures. They shall not be run diagonally or at obtuse angles if at
all possible. Engineer shall be notified and made aware of possible unforeseen situations
deviating from this requirement.

D. No conduit shall be run within 1-1/2” of roof decking.

E. Conduit bodies shall not be used in place of junction boxes. They shall only be used
sparingly and only when necessary and allowed by code.

F. Fire alarm wiring shall be installed in 34" conduit.

G. Control system wiring shall be installed in %" conduit and this shall be provided &
installed by the controls contractor.

1.03  SUBMITTALS

A Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations,
sections, details, and attachments to other work.

1.04 QUALITY ASSURANCE
A Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

B. Comply with NFPA 70.
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PART 2 - PRODUCTS
2.01 METAL CONDUIT AND TUBING

A. Rigid Steel Conduit: ANSI C80.1.

B. IMC: ANSI C80.6.

C. EMT: ANSI C80.3.

D. FMC: Zinc-coated steel.

E. LFMC: Flexible steel conduit with PVC jacket.

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:

NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

1. Fittings for EMT: Steel, compression type. Steel set screw fittings may be used
for all sizes of EMT.

2.02 NONMETALLIC CONDUIT AND TUBING

A RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

B. Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.
2.03 SURFACE RACEWAYS

A Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's
standard enamel finish in color selected by Architect.

2.04 BOXES, ENCLOSURES, AND CABINETS

A Galvanized Steel Sheet Metal Outlet and Device Boxes: NEMA OS 1, 4 inch square by
2-1/8 inch deep minimum.

B. Plaster Rings shall be galvanized steel.
C. Metal Floor Boxes: Galvanized steel, fully adjustable, rectangular.

D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1, 4 inch square by 2-18 inch
deep minimum.

E. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, cast aluminum with gasketed
cover.
F. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush
latch, unless otherwise indicated.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

G. Cabinets:
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1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

orwdN

PART 3 - EXECUTION

3.01

3.02

RACEWAY APPLICATION

A

Outdoors: Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit: Rigid steel conduit.

2. Concealed Conduit, Aboveground: Rigid steel conduit.

3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

4, Connection to Vibrating Equipment (including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R or 4.

B. Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2, Concealed in Ceilings and Interior Walls and Partitions: EMT.

3 Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment). FMC, except use
LFMC in damp or wet locations. '

4, Damp or Wet Locations: Rigid steel conduit.

5. Raceways for Optical Fiber or Communications Cable: EMT.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4,
stainless steel or nonmetallic in damp or wet locations.

C. Raceways in general (except where otherwise indicated) may be electrical metallic
tubing, 3/4” minimum size. Such tubing shall be galvanized on the outside and coated on
the inside with a smooth hard finish of lacquer, varnish or enamel.

D. In the rare occasions that a device, such as a relay, control device, or sensor, etc., does
not accept a 3/4” conduit a 1/2” conduit is acceptable as long as the 1/2” conduit is kept
to a length no longer than 6-0” in length. At no time shall the National Electrical Code
conduit fill requirements be exceeded.

E. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.

INSTALLATION

A. Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.
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D. Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except
for communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.
H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to
slab support.

2. Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before

rising above the floor.

. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

J. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with
not less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull
wire.

K. Raceways for Optical Fiber and Communications Cable: Install as follows:

1. 3/4-Inch Trade Size and Smaller: Install raceways in maximum lengths of 50
feet.

2. 1-Inch Trade Size and Larger: Install raceways in maximum lengths of 75 feet.

3 Install with a maximum of two 90-degree bends or equivalent for each length of

raceway unless Drawings show stricter requirements. Separate lengths with pull
or junction boxes or terminations at distribution frames or cabinets where
necessary to comply with these requirements.

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill
them with listed sealing compound. For concealed raceways, install each fitting in a flush
steel box with a blank cover plate having a finish similar to that of adjacent plates or
surfaces. Install raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2, Where otherwise required by NFPA 70.
M. Expansion-Joint Fittings for RNC: Instali in each run of aboveground conduit that is

located where environmental temperature change may exceed 30 deg F, and that has
straight-run length that exceeds 25 feet.

1. Install expansion-joint fittings for each of the following locations, and provide type
and quantity of fittings that accommodate temperature change listed for location:
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Q.

R.

a. Outdoor Locations Not Exposed to Direct Sunlight 125 degF
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature
change.
C. Indoor Spaces: Connected with the Outdoors without Physical

Separation: 125 deg F temperature change.

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per deg F of temperature change.
3. Install each expansion-joint fitting with position, mounting, and piston setting

selected according to manufacturer's written instructions for conditions at specific
location at the time of installation.

Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for
recessed and semi-recessed lighting fixtures. Equipment subject to vibration, noise
transmission, or movement; and for transformers and motors, shall have a maximum
length of 30 inches for flexible conduit.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC in damp or wet locations not subject to severe physical damage.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block, and install box flush with surface of wall.

Set metal floor boxes level and flush with finished floor surface.

Only one (1) extension box shall be permitted. No conduit shall be installed into
extension box.

Use gangable boxes only where conduit is to be “fished” into existing partitions..

3.03  INSTALLATION OF UNDERGROUND CONDUIT

A.

Direct-Buried Conduit;

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Division 31 Section "Earth Moving" for pipe less
than 6 inches in nominal diameter.

2, Install backfill as specified in Division 31 Section "Earth Moving." ‘

3. After installing conduit, backfill and compact. Start at tie-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
hand tamp backfill around conduit to provide maximum supporting strength.
After placing controlled backfill to within 12 inches of finished grade, make final
conduit connection at end of run and complete backfilling with normal compaction
as specified in Division 31 Section "Earth Moving."

4, Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Encase elbows
for stub-up ducts throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and
equipment and at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose,
and encase coupling with 3 inches of concrete.
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b. For stub-ups at equipment mounted on outdoor concrete bases, extend
steel conduit horizontally a minimum of 60 inches from edge of
equipment pad or foundation. Install insulated grounding bushings on
terminations at equipment.

3.04 FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to

restore original fire-resistance rating of assembly. Firestopping materials and installation
requirements are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION 26 05 33
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SECTION 26 05 53

IDENTIFICATION FOR ELECTRICAL SYSTEMS

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 SUMMARY

A

The work covered under this Section of the Specifications is intended to include the
furnishing of all equipment, materials and labor or reasonably incidental to the complete
operating installation of systems as shown on the plan and of related equipment all as
indicated on the drawings, as hereinbefore specified under Division 26 and as hereinafter
specified in this Section.

Section Includes:

Identification for raceways.

ldentification of power and control cables.
Identification for conductors.
Underground-line warning tape.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

XN ON -

1.03 SUBMITTALS

A

Product Data: For each electrical identification product indicated.

1.04 QUALITY ASSURANCE

A

o O

m

Comply with ANS| A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shail comply with UL 969.

PART 2 - PRODUCTS

2.01  POWER RACEWAY IDENTIFICATION MATERIALS

A

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.
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2.02

2.03

2.04

Colors for Raceways Carrying Circuits at 600 V or Less:
1. Legend: Indicate voltage.
Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted,

flexible label laminated with a clear, weather- and chemical-resistant coating and
matching wraparound adhesive tape for securing ends of legend label.

POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.

CONDUCTOR IDENTIFICATION MATERIALS

A

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
thick by 1 to 2 inches wide.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.

UNDERGROUND-LINE WARNING TAPE

A.

Tape:

1. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial
operations.

3. Tape material and ink shall be chemically inert, and not subject to degrading
when exposed to acids, alkalis, and other destructive substances commonly
found in soils.

Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE,.

3 Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE,.

Tag: Type ID:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film,
a solid aluminum-foil core, and a clear protective film that allows inspection of the
continuity of the conductive core, bright-colored, compounded for direct-burial
service.

Overall Thickness: 5 mils.

Foil Core Thickness: 0.35 mil.

Weight: 28 1b/1000 sq. ft.

3-Inch (75-mm) Tensile According to ASTM D 882: 70 Ibf, and 4600 psi.

aorwbd
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2.056

2.06

2.07

INSTRUCTION SIGNS

A

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to
20 sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall
provide a weatherproof and UV-resistant seal for label.

EQUIPMENT IDENTIFICATION LABELS

A

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with
white letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

MISCELLANEOUS IDENTIFICATION PRODUCTS

A

Paint: Comply with requirements in Division 09 painting Sections for paint materials and
application requirements. Select paint system applicable for surface material and
location (exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.01

INSTALLATION

A Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Self-Adhesive Identification Products: Clean surfaces before application, using materials
and methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding
band shall completely encircle cable or conduit. Place adjacent bands of two-color
markings in contact, side by side. Locate bands at changes in direction, at penetrations
of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum
intervals in congested areas.

F. Underground-Line Warning Tape: During backfiling of trenches install continuous

underground-line warning tape directly above line at 6 to 8 inches below finished grade.
Use multiple tapes where width of multiple lines installed in a common trench or concrete
envelope exceeds 16 inches overall.
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G.

Painted Identification: Comply with requirements in Division 09 painting Sections for
surface preparation and paint application.

3.02 IDENTIFICATION SCHEDULE

A.

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and
Branch Circuits More Than 30 A, and 120 V to ground: Install labels at 10-foot maximum
intervals.

Accessible Raceways and Cables within Buildings: Identify the covers of each junction
and pull box of the following systems with self-adhesive vinyl labels with the wiring
system legend and system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the
phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use
colors listed below for ungrounded service feeder and branch-circuit conductors.

a. Color shall be factory applied.
b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

c. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns
for a minimum distance of 6 inches from terminal points and in boxes
where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding. Locate bands to avoid obscuring
factory cable markings.

Install instructional sign including the color-code for grounded and ungrounded
conductors using adhesive-film-type labels.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list
source.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.
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2. Use system of marker tape designations that is uniform and consistent with
system used by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams,
and the Operation and Maintenance Manual.

G. Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables in
raceway.
H. Workspace Indication: Install floor marking tape to show working clearances in the

direction of access to live parts. Workspace shall be as required by NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

I Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer.

K. Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and the Operation and
Maintenance Manual. Apply labels to disconnect switches and protection equipment,
central or master units, control panels, control stations, terminal cabinets, and racks of
each system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.
Label switchboards and panelboards (new and existing), with switchboard/panel
designation, voltage, and phase.

1. Labeling Instructions:

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or
melamine label. Unless otherwise indicated, provide a single line of text
with 1/2-inch- high letters on 1-1/2-inch- high label, where two lines of
text are required, use labels 2 inches high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.

C. Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels

with appropriate mechanical fasteners that do not change the NEMA or
NRTL rating of the enclosure.

END OF SECTION 26 05 53
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