ENERGY CONSERVATION

BUILDING 1062, 2262, 1220 AND 1077
AL ARNG TRAINING SITE

FT. McCLELLAN, ANNISTON, ALABAMA
{FB AC-09-B-0038-5

DIVISION 16: ELECTRICAL
Section 16050: Basic Electrical Materials and Methods

PART 1 - GENERAL

1.1

1.2

1.3

14

A

RELATED DOCUMENTS

Drawings and general provisions of the Con&act, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

Supporting devices for electrical components.
Electrical identification.

Electrical demolition.

Cutting and patching for electrical construction.
Touchup painting.

W

QUALITY ASSURANCE

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 in-
tended use.

Comply with NFPA 70,

COORDINATION

Coordinate chases, slots, inserts, sleeves, and openings with general construction work and ar-

range in building structure during progress of construction to facilitate the electricat installations
that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

Sequence, coordinate, and integrate installing electrical materials and equipment for efficient
fiow of the Work. Coordinate installing large equipment requiring positioning before closing in
the building.

Where electrical identification devices are applied to field-finished surfaces, coordinate instalia-
tion of identification devices with completion of finished surface.

Where electrical identification markings and devices will be concealed by acoustical ceilings and
similar finishes, coordinate installation of these items before ceiling installation.
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PART 2 - PRODUCTS

21

A

2.2

SUPPORTING DEVICES

Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities having ju-
risdiction.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel,

Slotted-Steel Channel Supports; Flange edges turned toward web, and 9/16-inch- diameter
slotted holes at a maximum of 2 inches o.c., in webs.

1. Channel Thickness: Selected to suit structural loading.
2. Fittings and Accessories: Products of the same manufacturer as channel supports.

Raceway and Cable Supports: Manufactured clevis hangers, riser ctamps, straps, threaded C-
clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-
type hangers.

Pipe Sleeves: ASTM A §3, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body
and insulating wedging plug for nonarmored electrical cables in riser conduits. Plugs have
number and size of conductor gripping holes as required to suit individual risers. Body con-
structed of malleable-iron casting with hot-dip galvanized finish.

Expansion Anchors: Carbon-steel wedge or sleeve type.

Toggle Bolts: All-steel springhead type.

ELECTRICAL IDENTIFICATION

- ldentification Devices: A single type of identification product for each application category. Use

colors prescribed by ANSI A13.1, NFPA 70, and these Specifications.

Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted
numbers and letters.

Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding scheme.

Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine plastic la-
minate punched or drilled for mechanical fasteners 1/18-inch minimum thickness for signs up to
20 sg. in. and 1/8-inch minimum thickness for larger sizes. Engraved legend in black letters on
white background.

Interior Warning and Caution Signs: Comgply with 28 CFR, Chapter XVIi, Part 1910.145. Pre-
printed, aluminum, baked-enamel-finish signs, punched or drilled for mechanical fasteners, with
colors, legend, and size appropriate {o the application.
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23

F.

G.

A

B.

Exterior Wamning and Caution Signs: Comply with 29 CFR, Chapter XVIi, Part 1910.145,
Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch, gal-
vanized-steel backing, with colors, legend, and size appropriate to the application. 1/4-inch
grommets in corners for mounting.

Fasteners for Nameplates and Signs: Selftapping, stainless-steel screws or No. 10/32 stain-
less-steel machine screws with nuts and flat and lock washers.

TOUCHUP PAINT

For Equipment. Equipment manufacturer's paint selected to match instalied equipment finish.

Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

31

3.2

3.3

A,

B.

C.

A

B.

ELECTRICAL EQUIPMENT INSTALLATION

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

Materials and Components: Install level, plumb, and paraflel and perpendlcular to other huilding

~ systems and components, unless otherwise indicated.

Equipment: Instali to facilitate service, maintenance, and repair or replacement of components.
Connect for ease of discannecting, with minimum interference with other installations.

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

WIRING INSTALLATION

Install splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

Install wiring at outlets with at least 12 inches of slack conductor at each outlet.
Connect outlet and component connections to wiring systems and to ground. Tighten elecirical

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

ELECTRICAL SUPPORTING DEVICE APPLICATION

Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetallic, U-channel system
components.

Pry Locations: Steel materials.
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3.4

Support Ctamps for PVC Raceways: Click-type clamp system.
Selection of Supports: Comply with ranufacturer's written instructions.

Strength of Supports: Adequate to carry present and future loads, times a safety factor of at
least four; minimum of 200-Ib design load.

SUPPORT INSTALLATION
Install support devices to securely and permanently fasten and support electrical components.

Install individual and multiple raceway hangers and riser clamps to support raceways. Provide
U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for se-
curing hanger rods and conduits.

Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers.

Size supports for multiple raceway installations so capacity can be increased by a 25 percent
minimum in the future.

Support individual horizontal raceways with separate, malleable-iron pipe hangers or clamps.
Install 1/4-inch- diameter or larger threaded steel hanger rods, unless otherwise indicated.

Spring-steel fasteners specifically designed for supporting single conduits or tubing may be
used instead of malleable-iron hangers for 3/4-inch and smaller raceways serving lighting and
receptacle branch circuits above suspended ceilings and for fastening raceways to slotted
channe! and angle supports.

Arrange supporis in vertical runs so the weight of raceways' and enclosed conductors is carried
entirely by raceway supports, with no weight ioad on raceway terminals.

Simultaneously install vertical conductor supports with conductors.

Separately support cast boxes that are threaded to raceways and used for fixture support.
Support sheet-metal boxes directly from the building structure or by bar hangers. If bar hangers
are used, attach bar to raceways on opposite sides of the box and support the raceway with an
approved fastener not more than 24 inches from the box.

Instail metal channel racks for mounting cabinets, panelboards, disconnect switches, contral
enclosures, pull and junction boxes, transformers, and other devices unless components are
mounted directly to structural elements of adequate strength.

Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-
drilled holes are used. Install sieeves for cable and raceway penetrations of masonry and fire-
rated gypsum walls and of all other fire-rated floor and wall assemblies. Install sleeves during
erection of concrete and masonry walls.
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3.5

M.

Securely fasten electrical items and their supports to the building structure, unless otherwise in-

dicated. Perform fastening according to the following unless other fastening methods are indi-
cated:

1. Wood: Fasten with wood screws or screw-type nails,

2. Masonry: Toggle bolts on hollow masonry units and expansion bolts on solid masonry
units,

3. New Concrete: Concrete inserts with machine screws and bolts.

4, Existing Concrete: Expansion bolts.

5. Steel: Welded threaded studs or spring-tension clamps on steel.
a, Field Welding: Comply with AWS D1.1.

6. Welding to steel structure may be used only for threaded studs, not for conduits, pipe
straps, or other items.

7. Light Steel: Sheet-metal screws.

8, Fasteners: Select so the load applied to each fastener does not exceed 25 percent of its
proof-test load,

IDENTIFICATION MATERIALS AND DEVICES

Install at locations for most convenient viewing without interference with operation and mainte-
nance of equipment.

Coordinate names, abbreviations, colors, and other designations used for electrical identifica-
tion with corresponding designations indicated in the Contract Documents or required by codes
and standards. Use consistent designations throughout Project.

Self-Adhesive identification Products: Clean surfaces before applying.

Color-code 208/120-V system secondary service, feeder, and branch-circuit conductors
throughout the secondary electrical system as follows:

Phase A: Black.
Phase B: Red.
Phase C: Blue.
Neutral: White.
Ground: Green.

LN

Color-code 480/277-V system secondary service, feeder, and branch-circuit conductors
throughout the secondary electrical system as follows:

Phase A: Yellow.

Phase B: Brown.

Phase C: Orange.

Neutral: White with a colored stripe or gray.
Ground: Green.

SRR

Install waming, caution, and instruction signs where required to comply with 29 CFR, Chap-
ter XVII, Part 1810.145, and where needed to ensure safe operation and maintenance of elec-
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3.7

3.8

3.8

trical systems and of items to which they connect. Install engraved plastic-laminated instruction
signs with approved legend where instructions are needed for system or equipment operation.
tnstall metal-backed butyrate signs for outdoor items,

FIRESTOPPING

Apply firestopping to cable and raceway penetrations of fire-rated floor and wall assemblies to
achieve fire-resistance rating of the assembly. Firestopping materials and installation require-
ments are specified in Division 7 Section "Firestapping.”

DEMOLITION

Protect existing electrical equipment and installations indicated to remain. If damaged or dis-
turbed in the course of the Work, remove damaged portions and install new products of equal
capacity, quality, and functionality.

Accessible Work: Remove exposed electrical equiprment and installations, indicated to be de-
molished, in their entirety.

Abandoned Work: Cut and remove buried raceway and wiring, Indicated o be abandoned in
place, 2 inches below the surface of adjacent construction. Cap raceways and patch surface {o
match existing finish.

Remove demolished material from Project site.

Remove, store, clean, reinstall, reconnect, and make cperational components indicated for relo-
cation.

CUTTING AND PATCHING

Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to
permit electrical installations. Perform cutting by skilled mechanics of trades involved.

Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces. Install new fireproofing where existing firestopping has been disturbed. Repair and
refinish materials and other surfaces by skilled mechanics of trades involved. ’

FIELD QUALITY CONTROL
Inspect installed components for damage and faulty work, including the following:

Supporting devices for electrical components,
Electrical identification.

Electrical demolition,

Cutting and patching for electrical construction.
Touchup painting.

L b
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3.10 REFINISHING AND TOUCHUP PAINTING

A Refinish and touch up paint.

......... 1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to

suit the degree of damage at each location.

2. Follow paint manufacturer's written instructions for surface preparation and for timing and
application of successive coats.

3. Repair damage to galvanized finishes with zinc-rich paint recommended by manufac-
turer.

4, Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

3.1 CLEANING AND PROTECTION

A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and construction debris.

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion.

- ' - END OF SECTION 16050
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DIVISION 16: ELECTRICAL
Section 16060: Grounding and Bonding

PART 1 - GENERAL

1.1

A

12

A

1.3

A,

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes grounding of electrical systems and equipment. Grounding requirements

specified in this Section may be supplemented by special requirements of systems described in
other Sections.

QUALITY ASSURANCE

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 in-
tended use. - '

1. Comply with UL 467.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the follow-
ing:

1. Grounding Conductors, Cables and Connectors:

Apache Grounding/Erico Inc.
Chance/Hubbell,

Copperweld Corp.

Bossert Corp.

Erico inc.; Electrical Products Group.
Framatome Connectors/Burndy Electrical.
Galvan Industries, Inc.

Ideal Industries, Inc.

ILSCO. :
Kearney/Cooper Power Systems.
Lyncole XIT Grounding.

e S NN XL
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2.2

2.3

A

B.

C.

I 0-Z/Gedney Co.; a business of the EGS Electrical Group.

m.  Raco, inc.; Division of Hubbell.

n. Thomas & Betts, Electrical,
GROUNDING CONDUCTORS
For insulated conductors, comply with Division 16 Section "Conductors and Cables.”
Equipment Grounding Conductors: Insulated with green-colored insulation.
Grounding Electrode Conductors: Stranded cable.
Underground Conductors: Bare, tinned, stranded, uniess otherwise indicated.
Bare Copper Conductors: Comply with the following:
1. Solid Conductors: ASTM B 3.
2. Assembly of Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.

Copper Bonding Conductors: As follows:

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

ameter. _
2. Bonding Conductor: No. 4 or No. 8 AWG, stranded copper conductor.
3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with

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

CONNECTOR PRODUCTS

Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of
conductors and connected items.

Bolted Connectors: Bolted-pressure-type connectors, or compression type.

Welded Connectors: Exothermic-welded type, in kit form, and selected per manufacturer's writ-
ten instructions.

PART 3 - EXECUTION

3.1

A

APPLICATION

In raceways, use insulated equipment grounding conductors.

GROUNDING AND BONDING 16060 -2
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3.2

3.3

3.4

Exothermic-Welded Connections: Use for connections to structural steel and for underground
connections.

Equipment Grounding Conductor Terminations: Use bolted pressure clamps.

EQUIPMENT GROUNDING CONDUCTORS

Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding con-
ductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are
indicated. -

Install equipment grounding conductors in all feeders and circuits.

INSTALLATION

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

Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation
hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded
connectors for outdoor locations, unless a disconnect-type connection is required; then, use a
bolted clamp. Bond straps directly to the basic structure taking care not to penefrate any adja-
cent parts. Install straps only in locations-accessible for maintenance.

Bond interior metal piping systems and metal air ducts to equipment grounding conductors of
associated pumps, fans, blowers, electric heaters, and air cleaners. Use braided-type bonding
straps.

CONNECTIONS

General: Make connections so galvanic action or electrolysis possibility is minimized. Select
connectors, connection hardware, conductors, and connection methods so metals in direct con-
tact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Coat and seal connections having dissimilar metals with inert material to prevent future

penetration of moisture to contact surfaces.

Exothermic-Welded Connections: Camply with manufacturer's written instructions. Welds that
are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure-type
grounding lugs. No. 10 AWG and smaller grounding conductors may be terminated with winged
pressure-type connectors.
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D. Noncontact Metal Raceway Terminations: |If metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a ground-
ing bushing. Connect grounding bushings with a bare grounding conductor to grounding bus or
terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with
grounding bushings and bare grounding conductors, unless otherwise indicated.

E. Tighten screws and bolts for grounding and bonding connectors and terminals according to
manufacturer's published torque-tightening values. If manufacturer's torque values are not indi-
cated, use those specified in UL 4B6A.

F. Compression-Type Connections: Use hydraulic compression tools to provide correct circumfer-
ential pressure for compression connectors. Use tools and dies recommended by connectar
manufacturer. Provide embossing die code or other standard method to make a visible indica-
tian that a connector has been adequately compressed on grounding conductor.

G.  Moisture Protection: If insulated grounding conductors are connected to ground rods or ground-
ing buses, insulate entire area of connection and seal against moisture penetration of insulation

and cable.

END OF SECTION 16060
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DIVISION 16: ELECTRICAL
Section 16120: Conductors and Cables

PART 1- GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes building wires and cables and associated connectors, splices, and termi-
nations for wiring systems rated 600 V and less.

SUBMITTALS

Field Test Reports: Indicate and interpret test results for compliance with performance require-
ments.

QUALITY ASSURANCE

Listing and Labeling: Provide wires and cables specified in this Section that are listed and la-
beled.

1. The Terms "Listed" and “Labeled"; As defined in NFPA 70, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing Labora-
tory” as defined in OSHA Regulation 1810.7.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Deliver wires and cables according to NEMA WC 26.

COORDINATION
Coordinate layout and installation of cables with other installations.

Revise locations and elevations from those indicated, as required to suit field conditions and as
approved by Architect,
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A Manufacturers: Subject to compliance with requirements, provide products by one of the follow-
ing:

1. Wires and Cables:

American Insulated Wire Corp.; Leviton Manufacturing Co.
BICC Brand-Rex Company.

Senator Wire & Cable Company.

Southwire Company.

anop

2. Connectors for Wires and Cables:

AMP Incorporated.

General Signal; O-Z/Gedney Unit.
Monogram Co.; AFC.

Square D Co.; Anderson,

3M Company; Electrical Products Division.

Pooon

22 BUILDING WIRES AND CABLES

A UL-listed building wires and cables with conductor material, insulation type, cable construction,
and rating as specified in Part 3 "Wire and Insulation Applications” Articie.

B. Rubber Insulation Material: Comply with NEMA WC 3.

C. Thermoplastic Insulation Material: Comply with NEMA WC 5.

D.  Cross-Linked Polyethylene insulation Material: Comply with NEMAWC 7.
E. Ethylene F’ropyler;e Rubber Insulation Material: Comply with NEMA WC 8.
F. Conductor Material: Copper.

G. Stranding: Solid conductor for No. 10 AWG and smaller; stranded conductor for larger than
No. 10 AWG.

2.3 CONNECTORS AND SPLICES

A UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and class
for application and service indicated. Comply with Project's installation requirements and as
specified in Part 3 "Wire and Insulation Applications” Article.

PART 3 - EXECUTION

CONDUCTORS AND CABLES 16120 -2
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3.1

A.

3.2

oo m >

3.3

3.4

EXAMINATION

Examine raceways and building finishes to receive wires and cables for compliance with re-
quirements for instailation tolerances and other conditions affecting performance of wires and
cables. Do not proceed with installation until unsatisfactory conditions have been corrected.

WIRE AND INSULATION APPLICATIONS

Feeders: Type THHN/THWN, in raceway.

Branch Circuits: Type THHN/THWN, in raceway.

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

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

INSTALLATION

install wires and cables as indicated, according to manufacturer's written instructions and NE-
CA's "Standard of Installation.”

Remove existing wires from raceway before pulling in new wires and cables.
Pull Conductors: 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
net 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 18 Section "Basic Electrical Materials and Methods."

Seal around cables penetrating fire-rated elements according to Division 7 Section "Firestop-
ping.”

[dentify wires and cables according to Division 16 Section “Basic Electrical Materials and Meth-
ods."

CONNECTIONS
Conductor Splices: Keep to minirnum.

Install splices and tapes that possess equivalent or better mechanical strength and insulation
ratings than conductors being spliced.
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C. Use splice and tap connectors compatible with conductor material.

D. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.

E. Connect outiets and components to wiring and to ground as indicated and instructed by manu-
facturer.

F. Tighten electrical connectors and terminals according to manufacturers published torque-
tightening values. If manufacturer's torque vaiues are not indicated, use those specified in

UL 486A and UL 486B.

3.5 FIELD QUALITY CONTROL

A. Testing: On installation of wires and cables and before electrical circuitry has been energized,
demonstrate product capability and compliance with requirements.

1. Procedures: Perform each visual and mechanical inspection and electrical test stated in
NETA ATS, Section 7.3.1. Certify compliance with test parameters.

B. Correct malfunctioning conductors and cables at Project site, where possible, and retest to

demonstrate compliance; otherwise, remove and replace with new units and retest.

- END OF SECTION 16120
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DIVISION 16: ELECTRICAL
Section 16130: Raceways and Boxes

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes raceways, fittings and boxes for electrical wiring.
1. Raceways include the following:

RMC,
IMC.
EMT.
FMC.
LFMC.
LFNC.
RNC.
ENT.

TE A0

B. Related Sections include the following:

1. Division 16 Section "Basic Electrical Materials and Methods" for raceways aﬁci box sup-
ports.
1.3 DEFINITIONS

A EMT: Electrical metallic tubing.

B, ENT: Electrical nonmetaliic fubing.

c FMC: Flexible metal conduit.

b. IMC: Intermediate metal conduit.

E. LFMC: Liguidtight flexible metal conduit.

F. EFNC: Liguidtight flexible nonmetallic conduit.

G. RMC: Rigid metal conduit,

RACEWAYS AND BOXES : : - 16130 -1



ENERGY CONSERVATION

BUILDING 1062, 2262, 1220 AND 1077
AL ARNG TRAINING SITE

FT. McCLELLAN, ANNISTON, ALABAMA
IFB AC-09-B-0039-5

H.

1.4

1.5

A,

B.

C.

A

RNC: Rigid nonmetallic conduit.

QUALITY ASSURANCE

Listing and Labeling: Provide raceways and boxes specified in this Section that are listed and
iabeled.

1. The Terms "Listed” and "Labeled™: As defined in NFPA 70, Article 100.

2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing Labora-
tory" as defined in OSHA Regulation 1910.7.

Comply with NECA's "Standard of Instailation.”

Comply with NFPA 70,

COORDINATION

Coordinate layout and installation of raceways and boxes with other construction elements to
ensure adequate headroom, working clearance, and access.

PART 2 - PRODUCTS

21

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by cne of the follow-
ing:

1. Metal Conduit and Tubing:

Alflex Corp.

Anamet, Inc.; Anaconda Metal Hose.
Anixter Brothers, Inc. :

Grinnell Co.; Allied Tube and Conduit Div.
Moncgram Ca.; AFC.

Wheatiand Tube Co.

~o 00D

2. Conduit Bodies and Fittings:

American Electric; Construction Materials Group.
Crouse-Hinds; Div. of Cocper Industries.
Emerson Electric Co.; Appieton Electric Co.
Hubbell, Inc.; Killark Electric Manufacturing Co.
Lamson & Sessions; Carlon Electrical Products.
0-Z/Gedney; Unit of General Signal.

Scott Fetzer Co.; Adalet-PLM.

Spring City Electrical Manufacturing Co.

TomeaoTw
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3. Boxes:

Crouse-Hinds; Div. of Cooper Industries.
Hoffman Engineering Co.; Federal-Hoffman, Inc.
Hubbell Inc.; Killark Electric Manufacturing Co.
Hubbell Inc.; Raco, Inc.

Lamson & Sessions; Carlon Electrical Products.
0O-Z/Gedney; Unit of General Signal.

Thomas & Beits Corp.

Woodhead industries, inc.; Daniel Woodhead Co.

Femroapow

22 METAL CONDUIT AND TUBING
A Rigid Steel Conduit: ANSI C80.1.
B IMC: ANSI CB0.6.
C. Plastic-Coated Steel Conduit and Fittings: NEMA RN 1.
D Plastic-Coated IMC and Fittings: NEMA RN 1.
E EMT and Fittings: ANSI C80.3.
1. Fittings: Compression type. |
F. FMC: Zinc-coated steel. -

G.  LFMC: Flexible steel conduit with PVC jacket.

L

Fittings: NEMA FB 1; compatible with conduit/tubing materials.

23 OUTLET AND DEVICE BOXES
A Sheet Metal Boxes; NEMA OS 1.

B. Cast-Metal Boxes: NEMA FB 1, Type FD, cast box with gasketed cover,

2.4 PULL AND JUNCTION BOXES
A. Small Sheet Metal Boxes: NEMA QS 1.

B. Cast-Metal Boxes: NEMA FB 1, cast aluminum with gasketed cover.
PART 3 - EXECUTION

3.1 EXAMINATION
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3.2

3.3

Examine surfaces to receive raceways, boxes, enclosures, and cabinets for compliance with in-
stallation tolerances and other conditions affecting performance of raceway installation. Do not
proceed with installation until unsatisfactory conditions have been corrected.

WIRING METHODS
Qutdoors: Use the following wiring methods:

Exposed: Rigid steel or IMC.

Concealed: Rigid steel or IMC.

Underground, Single Run: RNC.

Underground, Grouped: RNC.

Connection to Vibrating Equipment (Inciuding Transformers and Hydrauiic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment). LFMC.

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

O RN

Indoors: Use the following wiring methods:

1. Exposed: Rigid steel or IMC.

2. Concealed: EMT.

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

4. Damp or Wet Locations: Rigid steel conduit,

‘5. Boxes and Enclosures: NEMA 250, Type 1, except as follows:

a. Damp or Wet Locations: NEMA 250, Type 3R.

INSTALLATION

Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's
written instructions.

Minimum Raceway Size: 1/2-inch trade size
Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and floors.

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.

install raceways level and square and at proper elevations. Provide adequate headroom.
Complete raceway installation before starting conductor installation.
Support raceways as specified in Division 16 Section "Basic Electrical Materials and Methods.”

Use termporary closures to prevent foreign matter from entering raceways.
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34

Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved por-
tion of bends is not visible above the finished slab.

Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and
straight legs of offsets parallel, unless otherwise indicated.

Use raceway fittings compatible with raceways and suitable for use and location. For interme-
diate steel conduit, use threaded rigid steel conduit fittings, unless otherwise indicated.

Run concealed raceways, with a minimum of bends, in the shortest practical distance consider-
ing the type of building construction and obstructions, unless otherwise indicated.

Install exposed raceways parallel to or at right angles to nearby surfaces or structural members,
and follow the surface contours as much as practical.

1. Run parallel or banked raceways together, on common supports where practicai.

2. Make bends in parallel or banked runs from same centerline to make bends paralfel. Use
factory elbows only where elbows can be installed parallel; otherwise, provide field bends
for parallel raceways.

Join raceways with fittings designed and approved for the purpose and make joints tight.

1. Make raceway terminations tight. Use bonding bushings or wedges at connections sub-
ject to vibration. Use bonding jumpers where joints cannot be made tight.
2. Use insulating bushings to protect conductors.

Terminations: Where raceways are terminated with locknuts and bushings, align raceways to
enter squarely and install locknuts with dished part against the box. Where terminations are not
secure with 1 locknut, use 2 locknuts: 1 inside and 1 outside the box.

Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into the
hub so the end bears against the wire protection shoulder. Where chase nipples are used, align

raceways so the coupling is square to the box and tighten the chase nipple so no threads are
exposed.

Install pull wires in empty raceways. Use No. 14 AWG zinc-coated steel or monofilament plastic
line with not less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of
the pull wire.

Flexible Connections: Use maximum of 6 feet of flexible conduit for recessed and semire-
cessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement;
and for all motors. Use liquidtight flexible conduit in wet or damp locations. Install separate
ground conductor across flexible connections.

PROTECTION

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure coatings, finishes, and cabinets are without damage or deterioration at the
time of Substantial Completion.
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1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufac-
turer.
2. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.
3.5 CLEANING

A On completion of installation, including outlet fittings and devices, inspect exposed finish. Re-
move burrs, dirt, and construction debris and repair damaged finish, including chips, scratches,

and abrasions.

END OF SECTION 16130
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DIVISION 16: ELECTRICAL
Section 16475: Fuses

PART 1

1.1

A

1.2

A

1.3
A.
B.

C.

2.1

A

2.2

FUSES

- GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

1. Fuses.

QUALITY ASSURANCE

Source Limitations: Obtain fuses from one source and by a single manufacturer.

Cbmply with NFPA 70 for components and installation.

Listing and Labeling: Provide fuses specified in this Section that are listed and labeled.

1. The Terms "Listed” and "Labeled™ As defined in 'the National Electrical Cade, Arti-

cle 100. '

2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing Labora-
tory” (NRTL) as defined in OSHA Regulation 1810.7.

PART 2 - PRODUCTS

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide fuses by one of the following:
Cooper industries, Inc.; Bussmann Div.
General Electric Co.; Wiring Devices Div.

1.

2.

3 Gould Shawmut.

4, Tracor, Inc.; Littelfuse, Inc. Subsidiary.

CARTRIDGE FUSES
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A

PART 3 -

3.1

A

3.2

3.3

A

3.4

A

Characteristics; NEMA FU 1, nonrenewable cartridge fuse; class as specified or indicated; cur-
rent rating as indicated; voltage rating consistent with circuit voltage.

EXECUTION

EXAMINATION

Examine utilization equipment namepiates and installation instructions to verify proper fuse lo-
cations, sizes, and characteristics.

Do not proceed with installation until unsatisfactory conditions have been corrected.

FUSE APPLICATIONS

Main Service: Class L, fast acting.

Main Feeders: Class J, time delay.

Motor Branch Circuits: Class RK1, time delay.

Other Branch Circuits: Class RKS5, non-time delay.

INSTALLATION

Install fuses in fusible devices as indicated. Arrange fuses so fuse ratings are readable without
removing fuse, . .

IDENTIFICATION

Install typewritten labels on inside door of each fused switch to indicate fuse replacement infor-
mation. ’

END OF SECTION 16475
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DIVISION 16: ELECTRICAL .
Section 16476 Disconnect Switches and Circuit Breakers

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes individually mounted switches and circuit breakers used for the following:
1. Feeder and equipment disconnect switches.
2, Feeder branch-circuit protection.
3. Motor disconnect switches.

B. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 16 Section "Fuses” for fuses in fusible disconnect switches.

1.3 SUBMITTALS

A General: Submit each item in this Article according to the Conditions of the Contract and Divi-
sion 1 Specification Sections.

B. Product Data for disconnect switches, circuit breakers, and accessories specified in this Sec-
tion.

1.4 QUALITY ASSURANCE

A Source Limitations: Obtain disconnect switches and circuit breakers from one source and by a
single manufacturer.

B. Comply with NFPA 70 for components and installation.

C. Listing and Labeling: Provide disconnect switches and circuit breakers specified in this Section
that are listed and labeled.

1. The Terms "Listed” and "Labeled": As defined in the National Electrical Code, Arii-
cle 100.

2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing Labara-
tory" (NRTL) as defined in OSHA Regulation 1910.7.
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PART 2 - PRODUCTS

2.1

22

2.3

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide disconnect switches and cir-
cuit breakers by one of the following:

1. Fusible Switches:

a. General Electric Co.; Electrical Distribution and Control Division.
b. Square D Co.

2. Molded-Case Circuit Breakers:
a. General Electric Co.; Electrical Distribution and Control Division.
b. Square D Co.
DISCONNECT SWITCHES
Enclosed, Nonfusible Switch: NEMA KS 1, Type HD, with lockable handle.
Enclosed, Fusible Switch, 800 A and Smaller: NEMA KS 1, Type HD, clips to accommodate
specified fuses, enclosure consistent with environment where located, handle lockable with 2

padiocks, and interlocked with cover in CLOSED position.

Enclosure: NEMA KS 1, Type 1, unless otherwise specified or required to meet environmental
conditions of installed location.

1. Outdoor Locations: Type 3R.

ENCLOSED CIRCUIT BREAKERS
Enclosed, Molded-Case Circuit Breaker: NEMA AB 1, with lockable handle.

Characteristics: Frame size, trip rating, number of poles, and auxiliary devices as indicated and
interrupfing rating to meet available fault current.

Application Listing: Appropriate for application, including switching fluorescent lighting loads or
heating, air-conditioning, and refrigerating equipment.

Circuit Breakers, 200 A and Larger: Trip units interchangeable within frame size.

Circuit Breakers, 400 A and Larger: Field-adjustable, short-time and continuous-current set-
tings.

Molded-Case Switch: Where indicated, molded-case circuit breaker without trip units.
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G.

H.

Lugs: Mechanical fugs and power-distribution connectors for number, size, and material of
conductors indicated.

Accessories: As indicated.

Enclosure: NEMA AB 1, Type 1, unless otherwise specified or required to meet environmental
conditions of installed location.

1. Outdoor Locations: Type 3R.

FPART 3 - EXECUTION

3.1

A

B.

C.

D.

3.2

A

B.

3.3

A,

3.4

INSTALLATION

install disconnect switches and circuit breakers in locations as indicated, according to manufac-
turer's written instructions.

Install disconnect switches and circuit breakers level and plumb.

Connect disconnect switches and circuit breakers and components to wiring system and to
ground as indicated and instructed by manufacturer.

1. Tighten electrical connectors and. terminals according to manufacturer's published tor-
que-tightening values. Where manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 4868,

Identify each disconnect switch and circuit breaker according to requirements specified in Divi-
sion 16 Section "Basic Electrical Materials and Methods."

FIELD QUALITY CONTROL

Testing: After installing disconnect switches and circuit breakers and after electrical circuitry
has been energized, demonstrate product capability and compliance with requirements.

1. Procedures: Perform each visual and mechanical inspection and electrical test stated in
NETA ATS, Section 7.5 for disconnect switches and Section 7.6 for molded-case circuit
breakers. Certify compliance with test parameters.

Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance;
otherwise, remove and replace with new units and retest.

ADJUSTING

Set field-adjustable disconnect switches and circuit-breaker trip ranges as indicated.

CLEANING
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A After completing system instaliation, including outlet fittings and devices, inspect exposed finish.
Remove burrs, ditt, and construction debris and repair damaged finish inciuding chips,
scratches, and abrasions.

END OF SECTION 16476
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