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SECTION 16051

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical installation requirements.

B o 0 PR

1.3 DEFINITIONS
A. EPDM: Ethylene-propylene-diene terpolymer rubber.

B. NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS

A. Product Data: For sleeve seals.

1.5 COORDINATION
A.  Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3.  To allow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, cable trays, and busways will be
clear of obstructions and of the working and access space of other equipment.
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B.

Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for electrical items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 8 Section "Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

PART 2 - PRODUCTS

21

A

2.2

SLEEVES FOR RACEWAYS AND CABLES

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," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.
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 rectangle 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

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

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

2.  Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

a Advance Products & Systems, Inc.
b. Calpico, Inc.

c Metraflex Co.

d Pipeline Seal and Insulator, Inc.
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2.3

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

4, Pressure Plates: Plastic, Carbon steel, or Stainless steel. Include two for
each sealing element.

5.  Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating or
Stainless steel of length required to secure pressure plates to sealing elements.
Include one for each sealing element.

GROUT

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

3.1

A.

3.2

C.

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
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.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

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.
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D.

3.3

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.

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
location of joint. Comply with requirements in Division 7 Section "Joint Sealants.”

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 7 Section "Through-Penetration Firestop Systems."

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

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.

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.

SLEEVE-SEAL INSTALLATION
Install to seal exterior wall penetrations.

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.
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3.4 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 7 Section "Through-
Penetration Firestop Systems."

END OF DOCUMENT
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SECTION 16060

GROUNDING AND BONDING

PART 1 - GENERAL

1:1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes methods and materials for grounding systems and equipment.

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

B.  Other Informational Submittals: Plans showing dimensioned as-built locations of
grounding features specified in Part 3 "Field Quality Control" Article, including the
following:

Test wells.

Ground rods.

Ground rings.

Grounding arrangements and connections for separately derived systems.
Grounding for sensitive electronic equipment.

Sk L R

C. Qualification Data: For testing agency and testing agency's field supervisor.

D. Field quality-control test reports.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association to supervise on-site testing specified in Part 3.
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B.

C.

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.

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

PART 2 - PRODUCTS

2.1

A.

22

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

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

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

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.

g b =

oo

Bare Grounding Conductor and Conductor Protector for Wood Poles:

1. No. 4 AWG minimum, soft-drawn copper.

2. Conductor Protector: Half-round PVC or wood molding. If wood, use pressure-
treated fir or cypress or cedar.

Grounding Bus: Rectangular bars of annealed copper, 1/4 by 2 inches in cross

section, unless otherwise indicated; with insulators.

CONNECTORS

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.
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C. Welded Connectors:  Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.
25 GROUNDING ELECTRODES
A.  Ground Rods: Copper-clad steel, 3/4 inch by10 feet in diameter.
1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches

long.
2. Backfill Material: Electrode manufacturer's recommended material.

PART 3 - EXECUTION

3.1 APPLICATIONS

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

B. Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing
service equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch, minimum, from wall 6 inches above
finished floor, unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame,
across top of doorway, down to specified height above floor, and connect to
horizontal bus.

C. Conductor Terminations and Connections:

-_—

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

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

3.  Connections to Ground Rods at Test Wells: Bolted connectors.

4.  Connections to Structural Steel: Welded connectors.

3.2 GROUNDING OVERHEAD LINES

A.  Comply with IEEE C2 grounding requirements.

B. Install 2 parallel ground rods if resistance to ground by a single, ground-rod electrode
exceeds 25 ohms.

C.  Drive ground rods until tops are 12 inches below finished grade in undisturbed earth.

D. Ground-Rod Connections: Install bolted connectors for underground connections and
connections to rods.
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E.
.

G.

3.3

3.4

Lightning Arrester Grounding Conductors: Separate from other grounding conductors.

Secondary Neutral and Transformer Enclosure: Interconnect and connect to grounding
conductor.

Protect grounding conductors running on surface of wood poles with molding extended
from grade level up to and through communication service and transformer spaces.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.

Pad-Mounted Transformers and Switches: Install two ground rods and ground ring
around the pad. Ground pad-mounted equipment and noncurrent-carrying metal items
associated with substations by connecting them to underground cable and grounding
electrodes. Install tinned-copper conductor not less than No. 2 AWG for ground ring
and for taps to equipment grounding terminals. Bury ground ring not less than 6 inches
from the foundation.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

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.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from

grounding bus in the switchgear, switchboard, or distribution panel to equipment

grounding bar terminal on busway.

9. 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.

10. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in

circuits supplying x-ray equipment.

el Bl bl

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120V 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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3.5

D.

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.

Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding
conductor connected to the receptacle grounding terminal. Isolate conductor from
raceway and from panelboard grounding terminals. Terminate at equipment grounding
conductor terminal of the applicable derived system or service, unless otherwise
indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a
nonmetallic raceway fitting listed for the purpose. Install fitting where raceway enters
enclosure, and install a separate insulated equipment grounding conductor. Isolate
conductor from raceway and from panelboard grounding terminals. Terminate at
equipment grounding conductor terminal of the applicable derived system or service,
unless otherwise indicated.

Signal and Communication Equipment: For telephone, alarm, voice and data, and
other communication equipment, provide No. 4 AWG minimum 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-12-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.

INSTALLATION

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.

Common Ground Bonding with Lightning Protection System: Comply with NFPA 780
and UL 96 when interconnecting with lightning protection system. Bond electrical
power system ground directly to lightning protection system grounding conductor at
closest point to electrical service grounding electrode. Use bonding conductor sized
same as system grounding electrode conductor, and install in conduit.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade,
unless otherwise indicated.
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3.6

A.

B.

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.

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.

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.

Grounding for Steel Building Structure: Install a driven ground rod at base of each

corner column and at intermediate exterior columns at distances not more than 60 feet
apart.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing and inspecting agency to
perform field tests and inspections and prepare test reports.

Testing Agency: Engage a qualified testing and inspecting agency to perform the
following field tests and inspections and prepare test reports:
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C.  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 individual ground rods. Make tests at ground rods before any
conductors are connected.

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.

Prepare dimensioned drawings locating each test well, ground rod and ground
rod assembly, and other grounding electrodes. Identify each by letter in
alphabetical order, and key to the record of tests and observations. Include the
number of rods driven and their depth at each location, and include observations
of weather and other phenomena that may affect test results. Describe
measures taken to improve test results.

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

1.
2
3.

4.
5

Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10
gzmz} and Lighting Equipment or System with Capacity 500 to 1000 kVA: 5
gf;rvr\;z.r and Lighting Equipment or System with Capacity More Than 1000 kVA: 3
E’I;Tv:.r Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
Substations and Pad-Mounted Equipment: 5 ohms.

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

END OF DOCUMENT
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SECTION 16073

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

This Section includes the following:

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

Related Sections include the following:

1. Not used.

DEFINITIONS
EMT: Electrical metallic tubing.
IMC: Intermediate metal conduit.

RMC: Rigid metal conduit.

PERFORMANCE REQUIREMENTS

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

Design supports for muitiple 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.
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1.5

A.

1.6

1.7

SUBMITTALS
Product Data: For the following:

1. Steel slotted support systems.
2. Nonmetallic 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. Nonmetallic slotted channel systems. Include Product Data for components.
4, Equipment supports.

Welding certificates.

QUALITY ASSURANCE

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

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Division 3.

Coordinate installation of roof curbs, equipment supports, and roof penetrations.
These items are specified in Division 7 Section "Roof Accessories."

PART 2 - PRODUCTS

2.1

A.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

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

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Allied Tube & Conduit.
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b. Cooper B-Line, Inc.; a division of Cooper Industries.
G ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.

g. Wesanco, Inc.

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

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

Bl Painted Coatings: Manufacturer's standard painted coating applied according to
MFMA-4,

6. Channel Dimensions: Selected for applicable load criteria.

B.  Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-
resin channels and angles with 9/16-inch diameter holes at a maximum of 8 inches
0.c., in at least 1 surface.

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Allied Tube & Conduit.

b. Cooper B-Line, Inc.; a division of Cooper Industries.
C. Fabco Plastics Wholesale Limited.

d. Seasafe, Inc.

3. Fittings and Accessories: Products of channel and angle manufacturer and
designed for use with those items.

4, Fitting and Accessory Materials: Same as channels and angles.

5. Rated Strength: Selected to suit applicable load criteria.

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

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

E.  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.

F. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.
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2.2

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

1

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

a. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

b. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

1)  Hilti Inc.

2) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.

3)  MKT Fastening, LLC.

4)  Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

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.

a. Available Manufacturers:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

b. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

1)  Cooper B-Line, Inc.; a division of Cooper Industries.

2)  Empire Tool and Manufacturing Co., Inc.

3)  Hilti Inc.

4) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
5)  MKT Fastening, LLC.

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

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

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

Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

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 5 Section "Metal Fabrications" for
steel shapes and plates.

PART 3 - EXECUTION

3.1

A.

3.2

APPLICATION

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.

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.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel
slotted or other 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.

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.

SUPPORT INSTALLATION

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

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.

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.

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 Wood: Fasten with lag screws or through bolts.

2.  To New Concrete: Bolt to concrete inserts.

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

4, To Existing Concrete: Expansion anchor fasteners.
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3.3

3.4

5. Instead of expansion anchors, powder-actuated driven threaded studs provided
with lock washers and nuts may be used in existing standard-weight concrete 4
inches thick or greater. Do not use for anchorage to lightweight-aggregate
concrete or for slabs less than 4 inches thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with

lock washers and nuts or Beam clamps (MSS Type 19, 21, 23, 25, or 27)

complying with MSS SP-69.

To Light Steel: Sheet metal screws.

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 aftached to
substrate by means that meet seismic-restraint strength and anchorage
requirements.

@~

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

INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Division 5 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

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 minimum, 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 3 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.
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3.5

A

PAINTING

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 9 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 DOCUMENT
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SECTION 16075

ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

Identification for raceway and metal-clad cable.

Identification for conductors and communication and control cable.
Underground-line warning tape.

Warning labels and signs.

Instruction signs.

Equipment identification labels.

Miscellaneous identification products.

MOkl -

1.8 SUBMITTALS
A.  Product Data: For each electrical identification product indicated.

B. Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels.

C. Samples: For each type of label and sign to illustrate size, colors, lettering style,
mounting provisions, and graphic features of identification products.
1.4 QUALITY ASSURANCE
A.  Comply with ANSI A13.1 and ANSI C2.
B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.145.
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15 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with
requirements in the Contract Documents, Shop Drawings, manufacturer's wiring
diagrams, and the Operation and Maintenance Manual, and with those required by
codes, standards, and 29 CFR 1910.145. Use consistent designations throughout
Project.
B. Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.
C. Coordinate installation of identifying devices with location of access panels and doors.
D. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

A.

22

A.

RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

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.

Color for Printed Legend:

1. Power Circuits: Black letters on an orange field.
2. Legend: Indicate system or service and voltage, if applicable.

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.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic
sleeves, with diameter sized to suit diameter of raceway or cable it identifies and to
stay in place by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic
sleeves, 2 inches long, with diameter sized to suit diameter of raceway or cable it
identifies and to stay in place by gripping action.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches
wide; compounded for outdoor use.

CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION
MATERIALS

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

2.3

2.4

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

Aluminum Wraparound Marker Labels: Cut from 0.014-inch thick aluminum sheet, with
stamped, embossed, or scribed legend, and fitted with tabs and matching slots for
permanently securing around wire or cable jacket or around groups of conductors.

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched
for use with self-locking nylon tie fastener.

Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and
polyester or nylon tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

UNDERGROUND-LINE WARNING TAPE

Description: Permanent, bright-colored, continuous-printed, polyethylene tape.

Not less than 6 inches wide by 4 mils thick.

Compounded for permanent direct-burial service.

Embedded continuous metallic strip or core.
Printed legend shall indicate type of underground line.

O

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive
adhesive labels, configured for display on front cover, door, or other access to
equipment, unless otherwise indicated.

Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for
fasteners, with colors, legend, and size required for application. 1/4-inch grommets in
corners for mounting. Nominal size, 7 by 10 inches.

Metal-Backed, Butyrate Warning Signs: Weather-resistant, nonfading, preprinted,
cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with
colors, legend, and size required for application. 1/4-inch grommets in corners for
mounting. Nominal size, 10 by 14 inches.

Warning label and sign shall include, but are not limited to, the following legends:

1: Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."
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2.5

2.6

2.7

2.  Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES."

INSTRUCTION SIGNS

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

; 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.

EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent
process. Minimum letter height shall be 3/8 inch.

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 ultraviolet-resistant seal for label.

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.

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw
mounting. White letters on a dark-gray background. Minimum letter height shall be 3/8
inch.

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height
shall be 1 inch.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon
cable ties.

1. Minimum Width: 3/16 inch.

2. Tensile Strength: 50 Ib, minimum.

3. Temperature Range: Minus 40 to plus 185 deg F.
4.  Color: Black, except where used for color-coding.

Paint: Paint materials and application requirements are specified in Division 9 painting
Sections.

1. Exterior Concrete, Stucco, and Masonry (Other Than Concrete Unit Masonry):
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a.  Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a primer.

1)  Primer: Exterior concrete and masonry primer.
2)  Finish Coats: Exterior semigloss acrylic enamel.

2.  Exterior Concrete Unit Masonry:
a.  Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a block filler.

1)  Block Filler: Concrete unit masonry block filler.
2)  Finish Coats: Exterior semigloss acrylic enamel.

3. Exterior Ferrous Metal:
a.  Semigloss Alkyd-Enamel Finish: Two finish coat(s) over a primer.

1)  Primer: Exterior ferrous-metal primer.
2)  Finish Coats: Exterior semigloss alkyd enamel.

4.  Exterior Zinc-Coated Metal (except Raceways):
a.  Semigloss Alkyd-Enamel Finish: Two finish coat(s) over a primer.

1)  Primer: Exterior zinc-coated metal primer.
2)  Finish Coats: Exterior semigloss alkyd enamel.

5. Interior Concrete and Masonry (Other Than Concrete Unit Masonry):
a.  Semigloss Alkyd-Enamel Finish: Two finish coat(s) over a primer.

1)  Primer: Interior concrete and masonry primer.
2)  Finish Coats: Interior semigloss alkyd enamel.

6. Interior Concrete Unit Masonry:
a.  Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a block filler.

1)  Block Filler: Concrete unit masonry block filler.
2)  Finish Coats: Interior semigloss acrylic enamel.

7 Interior Gypsum Board:
a.  Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a primer.

1)  Primer: Interior gypsum board primer.
2)  Finish Coats: Interior semigloss acrylic enamel.

8. Interior Ferrous Metal:

a. Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a primer.
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1)  Primer: Interior ferrous-metal primer.
2)  Finish Coats: Interior semigloss acrylic enamel.

9. Interior Zinc-Coated Metal (except Raceways):
a. Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a primer.

1)  Primer: Interior zinc-coated metal primer.
2)  Finish Coats: Interior semigloss acrylic enamel.

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

3.1

A.

APPLICATION

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and
Branch Circuits More Than 30 A: Identify with orange self-adhesive vinyl label or
snap-around label.

Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems
with color-coded, self-adhesive vinyl tape applied in bands or snap-around, color-
coding bands:

Fire Alarm System: Red.

Fire-Suppression Supervisory and Control System: Red and yellow.
Combined Fire Alarm and Security System: Red and blue.

Security System: Blue and yellow.

Mechanical and Electrical Supervisory System: Green and blue.
Telecommunication System: Green and yellow.

Control Wiring: Green and red.

ok O By B =

Power-Circuit Conductor ldentification: For primary and secondary conductors
No. 1/0 AWG and larger in vaults, pull and junction boxes, manholes, and handholes
use aluminum wraparound marker labels or metal tags. Identify source and circuit
number of each set of conductors. For single conductor cables, identify phase in
addition to the above.

Branch-Circuit Conductor Identification. Where there are conductors for more than
three branch circuits in same junction or pull box, use color-coding conductor tapeor
aluminum wraparound marker labels or metal tags. Identify each ungrounded
conductor according to source and circuit number.

Conductors to Be Extended in the Future: Attach write-on tags or marker tape to
conductors and list source and circuit number.
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F.

Auxiliary Electrical Systems Conductor |dentification: Identify field-installed alarm,
control, signal, sound, intercommunications, voice, and data connections.

1.  Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. ldentify by system and circuit designation.

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 Operation and Maintenance Manual.

Locations of Underground Lines: Identify with underground-line warning tape for
power, lighting, communication, and control wiring and optical fiber cable. Install
underground-line warning tape for both direct-buried cables and cables in
raceway.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Comply with 29 CFR 1910.145 and apply self-adhesive warning labels. Identify
system voltage with black letters on an orange background. Apply to exterior of door,
cover, or other access.

1. Equipment with Multiple Power or Control Sources: Apply to door or cover of
equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

2.  Equipment Requiring Workspace Clearance According to NFPA 70: Unless
otherwise indicated, apply to door or cover of equipment but not on flush
panelboards and similar equipment in finished spaces.

Instruction Signs:

. Operating Instructions: 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.

2. Emergency Operating Instructions: Install instruction signs with white legend on
a red background with minimum 3/8-inch high letters for emergency instructions
at equipment used for emergency operations.

Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and 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.

1. Labeling Instructions:
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3.2

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 2 lines of text are
required, use labels 2 inches high.

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

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

2 Equipment to Be Labeled:

Panelboards, electrical cabinets, and enclosures.

Access doors and panels for concealed electrical items.

Electrical switchgear and switchboards.

Transformers.

Emergency system boxes and enclosures.

Disconnect switches.

Enclosed circuit breakers.

Motor starters.

Push-button stations.

Contactors.

Remote-controlled switches, dimmer modules, and control devices.
Voice and data cable terminal equipment.

Master clock and program equipment.

Intercommunication and call system master and staff stations.
Television/audio components, racks, and controls.

Fire-alarm control panel and annunciators.

Monitoring and control equipment.

Terminals, racks, and patch panels for voice and data communication and
for signal and control functions.

MeTOSITATSQ@MOAQAODD

INSTALLATION
Verify identity of each item before installing identification products.

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

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

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

Attach nonadhesive signs and plastic labels with screws and auxiliary hardware
appropriate to the location and substrate.

System Identification Color Banding for Raceways and Cables: Each color 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
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and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum
intervals in congested areas.

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

1. Color shall be factory applied or, for sizes larger than No.10 AWG if
authorities having jurisdiction permit, field applied.
2. Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
G Phase C: Blue.

3. Colors for 480/277-V Circuits:

a. Phase A: Brown.
b. Phase B: Orange.
C. Phase C: Yellow.

4.  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.

H.  Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of
conductor or cable at a location with high visibility and accessibility.

l. Underground-Line Warning Tape: During backfilling 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
exceeds 16 inches overall.

S Painted ldentification: Prepare surface and apply paint according to Division 9 painting
Sections.

END OF DOCUMENT
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SECTION 16120

CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.5

RELATED DOCUMENTS

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

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.

Related Sections include the following:

1. Not used.

DEFINITIONS
EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
Product Data: For each type of product indicated.
Qualification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
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1.6

laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1.  Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in
Engineering Technologies to supervise on-site testing specified in Part 3.

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.

Comply with NFPA 70.

COORDINATION

Set sleeves in cast-in-place concrete, masonry walls, and other structural components
as they are constructed.

PART 2 - PRODUCTS

2.1

A.

2.2

CONDUCTORS AND CABLES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

B b2 B o

Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN

CONNECTORS AND SPLICES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
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2.3

2.4

B.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

T SO ok

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

SLEEVES FOR CABLES

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 with minimum 0.052- or
0.138-inch thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

SLEEVE SEALS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Basis-of-Design Product:  Subject to compliance with requirements, provide the
product indicated on Drawings or a comparable product by one of the following:

1. Advance Products & Systems, Inc.
2.  Calpico, Inc.

3 Metraflex Co.

4. Pipeline Seal and Insulator, Inc.

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

PART 3 - EXECUTION

3.1

A.

3.2

3.3

A

CONDUCTOR MATERIAL APPLICATIONS

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.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

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

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

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

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

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

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

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

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.

INSTALLATION OF CONDUCTORS AND CABLES

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

CONDUCTORS AND CABLES 16120 - 4



SLIDELL MEMORIAL HOSPITAL
IMAGING CENTER

1495 GAUSE BLVD.

Slidell LA 70458

B.

3.4

3.5

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 16 Section "Electrical Supports and Seismic
Restraints."

Identify and color-code conductors and cables according to Division 16 Section
"Electrical Identification."

CONNECTIONS

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 befter mechanical strength and insulation ratings than unspliced
conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

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.

Rectangular Sleeve Minimum Metal Thickness:

| For sleeve rectangle perimeter less than 50 inches and no side greater than 16
inches , thickness shall be 0.052 inch.

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches and 1 or more
sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.
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E.

3.6

3.7

3.8

A.

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 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 or unless seismic criteria require different
clearance.

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 7 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 7 Section "Through-Penetration Firestop Systems."

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.

SLEEVE-SEAL INSTALLATION

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

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Division 7 Section
"Through-Penetration Firestop Systems."

FIELD QUALITY CONTROL

Perform tests and inspections and prepare test reports.
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B. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been
energized, test service entrance and feeder conductors 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.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after
Final Acceptance, perform an infrared scan of each splice in cables and
conductors No. 3 AWG and larger. Remove box and equipment covers so
splices are accessible to portable scanner.

a.  Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

o Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

C. TestReports: Prepare a written report to record the following:
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 DOCUMENT
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SECTION 16140

WIRING DEVICES

SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1.1

A

1.2

1.3

o w >

D.

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Receptacles, receptacles with integral GFCI, and associated device plates.
Twist-locking receptacles.

Receptacles with integral surge suppression units.

Wall-box motion sensors.

Isolated-ground receptacles.

Hospital-grade receptacles.

Snap switches and wall-box dimmers.

Solid-state fan speed controls.

Wall-switch and exterior occupancy sensors.

10. Communications outlets.

11. Pendant cord-connector devices.

12. Cord and plug sets.

13. Floor service outlets, poke-through assemblies, service poles, and multioutlet
assemblies.

£ PO TN il RO AR

Related Sections include the following:

1 Division 16 Section "Voice and Data Communication Cabling" for workstation
outlets.

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.

RFI: Radio-frequency interference.
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E
F.

1.4

1.8

1.6

TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: List of legends and description of materials and process used for
premarking wall plates.

Samples: One for each type of device and wall plate specified, in each color specified.
Field quality-control test reports.

Operation and Maintenance Data: For wiring devices to include in all manufacturers'
packing label warnings and instruction manuals that include labeling conditions.
QUALITY ASSURANCE

Source Limitations: Obtain each type of wiring device and associated wall plate
through one source from a single manufacturer. Insofar as they are available, obtain
all wiring devices and associated wall plates from a single manufacturer and one
source.

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.

Comply with NFPA 70.

COORDINATION
Receptacles for Owner-Furnished Equipment: Match plug configurations.

1. Cord and Plug Sets: Match equipment requirements.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
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2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

2.2 STRAIGHT BLADE RECEPTACLES

A.  Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2, Products: Subject to compliance with requirements, provide one of the following:

Cooper; 5351 (single), 5352 (duplex).

Hubbell; HBL5351 (single), CR5352 (duplex).
Leviton; 5891 (single), 5352 (duplex).

Pass & Seymour; 5381 (single), 5352 (duplex).

oo0oCo

B. Hospital-Grade, Duplex Convenience Receptacles, 125V, 20 A: Comply with
NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498 Supplement SD.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 8300 (duplex).

b.  Hubbell; HBL8310 (single), HBL8300H (duplex).

c. Leviton; 8310 (single), 8300 (duplex).

d. Pass & Seymour; 9301-HG (single), 9300-HG (duplex).

C. Isolated-Ground, Duplex Convenience Receptacles, 125V, 20A: Comply with
NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. Hubbell; CR 52531G.
b. Leviton; 5362-IG.
C. Pass & Seymour; IG6300.

3 Description: Straight blade; equipment grounding contacts shall be connected
only to the green grounding screw terminal of the device and with inherent
electrical isolation from mounting strap. Isolation shall be integral to receptacle
construction and not dependent on removable parts.

D. Tamper-Resistant Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498.
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1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2.  Products: Subject to compliance with requirements, provide one of the following:

Cooper; TR8300.
Hubbell; HBL8300SG.
Leviton; 8300-SGG.
Pass & Seymour; 63H.

oo oo

3.  Description: Labeled to comply with NFPA 70, "Health Care Facilities" Article,
"Pediatric Locations" Section.

2.3 GFCI RECEPTACLES

A.  General Description: Straight blade, feed-through type. Comply with NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted
when device is tripped.

B. Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; GF20.
b. Pass & Seymour; 2084.

C. Hospital-Grade, Duplex GFCI Convenience Receptacles, 125V, 20 A: Comply with
UL 498 Supplement SD.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

Cooper; HGF20.

Hubbell; HGF8300.

Leviton; 6898-HG.

Pass & Seymour; 2091-SHG.

apop

2.4 TVSS RECEPTACLES

A.  General Description: Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 1449,
with integral TVSS in line to ground, line to neutral, and neutral to ground.

1. TVSS Components: Multiple metal-oxide varistors; with a nominal clamp-level
rating of 400 volts and minimum single transient pulse energy dissipation of
240 J, according to IEEE C62.41.2 and IEEE C62.45.
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2. Active TVSS Indication: Visual and audible, with light visible in face of device to
indicate device is "active" or "no longer in service."

B. Duplex TVSS Convenience Receptacles:

1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 5362BLS.
b.  Hubbell; HBL5362SA.
C. Leviton; 5380.

3. Description: Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R.
C. Isolated-Ground, Duplex Convenience Receptacles:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2.  Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; IG5362BLS.
b. Hubbell; IG5362SA.
G Leviton; 5380-1G.

3. Description:  Straight blade, 125V, 20 A; NEMA WD 6 configuration 5-20R.
Equipment grounding contacts shall be connected only to the green grounding
screw terminal of the device and with inherent electrical isolation from mounting
strap. Isolation shall be integral to receptacle construction and not dependent on
removable parts.

D. Hospital-Grade, Duplex Convenience Receptacles: Comply with UL 498
Supplement SD.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 8300BLS.
b. Hubbell; HBL8362SA.
C. Leviton; 8380.

2 8 Description: Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R.
E. Isolated-Ground, Hospital-Grade, Duplex Convenience Receptacles:
1. Available Products: Subject to compliance with requirements, products that may

be incorporated into the Work include, but are not limited to, the following:
2.  Products: Subject to compliance with requirements, provide one of the following:
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a. Cooper; IG8300HGBLS.
b. Hubbell; IG8362SA.
G, Leviton; 8380-IG.

3. Description: Straight blade, 125V, 20 A; NEMA WD 6 configuration 5-20R.
Comply with UL 498 Supplement SD. Equipment grounding contacts shall be
connected only to the green grounding screw terminal of the device and with
inherent electrical isolation from mounting strap. Isolation shall be integral to
receptacle construction and not dependent on removable parts.

2.5 TWIST-LOCKING RECEPTACLES

A. Single Convenience Receptacles, 125V, 20 A: Comply with NEMAWD 1,
NEMA WD 6 configuration L5-20R, and UL 498.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2.  Products: Subject to compliance with requirements, provide one of the following:

Cooper; L520R.

Hubbell; HBL2310.
Leviton; 2310.

Pass & Seymour; L520-R.

opom

B. Isolated-Ground, Single Convenience Receptacles, 125V, 20 A:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2.  Products: Subject to compliance with requirements, provide one of the following:

a. Hubbell; 1G2310.
b. Leviton; 2310-IG.

3.  Description. Comply with NEMA WD 1, NEMA WD 6 configuration L5-20R, and
UL 498. Equipment grounding contacts shall be connected only to the green
grounding screw terminal of the device and with inherent electrical isolation from
mounting strap. Isolation shall be integral to receptacle construction and not
dependent on removable parts.

26 PENDANT CORD-CONNECTOR DEVICES

A.  Description: Matching, locking-type plug and receptacle body connector; NEMA WD 6
configurations L5-20P and L5-20R, heavy-duty grade.

1. Body: Nylon with screw-open cable-gripping jaws and provision for attaching
external cable grip.
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2.7

2.8

2.

External Cable Grip: Woven wire-mesh type made of high-strength galvanized-
steel wire strand, matched to cable diameter, and with attachment provision
designed for corresponding connector.

CORD AND PLUG SETS

Description:  Match wvoltage and current ratings and number of conductors to

requirements of equipment being connected.

1.

Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket;
with green-insulated grounding conductor and equipment-rating ampacity plus a
minimum of 30 percent.

Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle
type for connection.

SNAP SWITCHES

Comply with NEMA WD 1 and UL 20.

B.  Switches, 120/277 V, 20 A:

1

2,

Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four
way).

b.  Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way),
CS1224 (four way).

G Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-
2 (four way).

d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three
way), 20AC4 (four way).

C. Pilot Light Switches, 20 A:

1

2.

Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 2221PL for 120 V and 277 V.
b. Hubbell; HPL1221PL for 120 V and 277 V.

0 Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
d. Pass & Seymour; PS20AC1-PLR for 120 V.

Description: Single pole, with neon-lighted handle, illuminated when switch is
I|ON‘II'
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D. Key-Operated Switches, 120/277 V, 20 A:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2, Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 2221L.

b. Hubbell; HBL1221L.

42 Leviton; 1221-2L.

d. Pass & Seymour; PS20AC1-L.

3. Description: Single pole, with factory-supplied key in lieu of switch handle.

E.  Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V,
20 A; for use with mechanically held lighting contactors.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

Cooper; 1995.

Hubbell; HBL1557.
Leviton; 1257.

Pass & Seymour; 1251.

aoow

F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches,
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-
supplied key in lieu of switch handle.

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

Cooper; 1995L.

Hubbell; HBL1557L.
Leviton; 1257L.

Pass & Seymour; 1251L.

aooow

2.9 WALL-BOX DIMMERS

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off
switches, with audible frequency and EMI/RFI suppression filters.

B. Control: Continuously adjustable slider; with single-pole or three-way switching.
Comply with UL 1472.

C. Incandescent Lamp Dimmers: 120V, control shall follow square-law dimming curve.
On-off switch positions shall bypass dimmer module.
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210

2.1

1 600 W; dimmers shall require no derating when ganged with other devices.
llluminated when "OFF."

Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts; trim
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of
consistent dimming with low end not greater than 20 percent of full brightness.

COMMUNICATIONS OUTLETS

Telephone Outlet:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2.  Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 3560-6.
b. Leviton; 40649.

3. Description: Single RJ-45 jack for terminating 100-ohm, balanced, four-pair UTP;
TIA/EIA-568-B.1; complying with Category 5e. Comply with UL 1863.

Combination TV and Telephone Outlet:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 3562.
b. Leviton; 40595.

3.  Description: Single RJ-45 jack for 100-ohm, balanced, four-pair UTP; TIA/EIA-
568-B.1; complying with Category 5e; and one Type F coaxial cable connector.
WALL PLATES

Single and combination types to match corresponding wiring devices.
1 Match type and color of wall plates in existing building.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R
weather-resistant with lockable cover.
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PART 3 - EXECUTION

3.1 INSTALLATION

A.  Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

B. Coordination with Other Trades:

i

3.

4,

Take steps to insure that devices and their boxes are protected. Do not place
wall finish materials over device boxes and do not cut holes for boxes with
routers that are guided by riding against outside of the boxes.

Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

Install device boxes in brick or block walls so that the cover plate does not cross
a joint unless the joint is troweled flush with the face of the wall.

Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

il

2,

Do not strip insulation from conductors until just before they are spliced or
terminated on devices.

Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded
wire.

The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b.  Straighten conductors that remain and remove corrosion and foreign
matter.

e Pigtailing existing conductors is permitted provided the outlet box is large
enough.

D. Device Installation:

8

Replace all devices that have been in temporary use during construction or that
show signs that they were installed before building finishing operations were
complete.

Keep each wiring device in its package or otherwise protected until it is time to
connect conductors.

Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches in
length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
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3.2

3.3

B.

6. Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

7.  When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9.  When mounting into metal boxes, remove the fiber or plastic washers used to
hold device mounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the left.
2. Install hospital-grade receptacles in patient-care areas with the ground pin or

neutral blade at the top.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover rough
wall opening.

Dimmers:
1. Install dimmers within terms of their listing.
2. Install unshared neutral conductors on line and load side of dimmers according to

manufacturers' device listing conditions in the written instructions.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension
vertical and with grounding terminal of receptacles on top. Group adjacent switches
under single, multigang wall plates.

IDENTIFICATION

Comply with Division 16 Section "Electrical Identification."

1. Receptacles: Identify panelboard and circuit number from which served. Use
stamped black-filled lettering on face of plate, and durable wire markers or tags
inside outlet boxes.

FIELD QUALITY CONTROL

Perform tests and inspections and prepare test reports.

1. In healthcare facilities, prepare reports that comply with recommendations in
NFPA 99.

2. Test Instruments: Use instruments that comply with UL 1436.

3 Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital

readout or illuminated LED indicators of measurement.

Tests for Convenience Receptacles:
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1. Line Voltage: Acceptable range is 105 to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is not

acceptable.

Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely

mounted.

6.  The tests shall be diagnostic, indicating damaged conductors, high resistance at
the circuit breaker, poor connections, inadequate fault current path, defective
devices, or similar problems. Correct circuit conditions, remove malfunctioning
units and replace with new ones, and retest as specified above.

S

C. Test straight blade hospital-grade convenience outlets for the retention force of the
grounding blade according to NFPA 99. Retention force shall be not less than 4 oz.

END OF DOCUMENT
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SECTION 16442

PANELBOARDS
PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

1 Distribution panelboards.

2. Lighting and appliance branch-circuit panelboards.
3. Load centers.

4.  Electronic-grade panelboards.

1.3 DEFINITIONS
A.  SVR: Suppressed voltage rating.

B. TVSS: Transient voltage surge suppressor.

1.4 SUBMITTALS

A.  Product Data: For each type of panelboard, switching and overcurrent protective
device, transient voltage suppression device, accessory, and component indicated.
Include dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, and finishes.

B.  Shop Drawings: For each panelboard and related equipment.

1: Include dimensioned plans, elevations, sections, and details. Show tabulations
of installed devices, equipment features, and ratings.

Detail enclosure types and details for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.
Include evidence of NRTL listing for series rating of installed devices.

Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices and auxiliary components.

Include wiring diagrams for power, signal, and control wiring.

D O B L 1D
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1.5

8. Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft
paper; include selectable ranges for each type of overcurrent protective device.

Qualification Data: For qualified testing agency.
Field Quality-Control Reports:

1. Test procedures used.

2.  Test results that comply with requirements.

g Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 1 Section "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent
protective device that allows adjustments.

QUALITY ASSURANCE

Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

Source Limitations: Obtain panelboards, overcurrent protective devices, components,
and accessories from single source from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and
other items. Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NEMA PB 1.

Comply with NFPA 70.
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1.6

A.

1l

1.8

DELIVERY, STORAGE, AND HANDLING

Remove loose packing and flammable materials from inside panelboards; install
temporary electric heating (250 W per panelboard) to prevent condensation.

Handle and prepare panelboards for installation according to NECA 407.

PROJECT CONDITIONS
Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above panelboards is complete,
and temporary HVAC system is operating and maintaining ambient temperature
and humidity conditions at occupancy levels during the remainder of the
construction period.

2. Rate equipment for continuous operation under the following conditions unless
otherwise indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b.  Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2.  Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary electric service according to requirements
indicated:

1. Do not proceed with interruption of electric service withoutOwner'swritten
permission.
2. Comply with NFPA 70E.

COORDINATION

Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and
other types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided.
Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork
requirements are specified in Division 3.
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A.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace transient voltage suppression devices that fail in materials or
workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1.  Keys: Two spares for each type of panelboard cabinet lock.

2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP)
Types: Two spares for each panelboard.

3.  Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size
and type, but no fewer than three of each size and type.

4.  Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed
for each size and type, but no fewer than three of each size and type.

PART 2 - PRODUCTS

2.1

A.

GENERAL REQUIREMENTS FOR PANELBOARDS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces
defined in Division 16 Section "Vibration and Seismic Controls for Electrical Systems."

Enclosures: Flush and surface-mounted cabinets.
1. Rated for environmental conditions at installed location.

Indoor Dry and Clean Locations: NEMA 250, Type 1.

Outdoor Locations: NEMA 250, Type 3R.

Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive
Liquids: NEMA 250, Type 5.

apow

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts,
match box dimensions; for flush-mounted fronts, overlap box.

3.  Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

4.  Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard
front with flanges for attachment to panelboard, wall, and ceiling or floor.

5.  Gutter Extension and Barrier. Same gage and finish as panelboard enclosure;
integral with enclosure body. Arrange to isolate individual panel sections.

6. Finishes:
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a. Panels and Trim: Steel, factory finished immediately after cleaning and
pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

b.  Back Boxes: Same finish as panels and trim.

c Fungus Proofing: Permanent fungicidal treatment for overcurrent
protective devices and other components.

7. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

C. Incoming Mains Location: Bottom.
D. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

3 Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors;
insulated from box.

4.  Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and UL
listed as suitable for nonlinear loads.

5.  Split Bus: Vertical buses divided into individual vertical sections.

E. Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Hard-drawn copper, 98 percent conductivity.

Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus-Configured Terminators: Mechanical type.

Feed-Through Lugs: Mechanical type, suitable for use with conductor material.

Locate at opposite end of bus from incoming lugs or main device.

Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material.

Locate at same end of bus as incoming lugs or main device.

6. Gutter-Tap Lugs:Mechanical type suitable for use with conductor material.
Locate at same end of bus as incoming lugs or main device.

i Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on

extra-capacity neutral bus.

ol sl

<

F.  Service Equipment Label: NRTL labeled for use as service equipment for panelboards
or load centers with one or more main service disconnecting and overcurrent protective
devices.

G. Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

H.  Panelboard Short-Circuit Current Rating: Rated for series-connected system with
integral or remote upstream overcurrent protective devices and labeled by an NRTL.
Include size and type of allowable upstream and branch devices, listed and labeled for
series-connected short-circuit rating by an NRTL.
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2.2

2.3

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-
circuit current available at terminals.
DISTRIBUTION PANELBOARDS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2.  General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3% Siemens Energy & Automation, Inc.

4.  Square D; a brand of Schneider Electric.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.

Mains: Circuit breaker.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and
Smaller: Plug-in circuit breakers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than
125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-
locking device requires mechanical release for removal.

Branch Overcurrent Protective Devices: Fused switches.

Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose
controller, with same short-circuit interrupting rating as panelboard.

i, Internal Control-Power Source: Control-power transformer, with fused primary
and secondary terminals, connected to main bus ahead of contactor connection.
LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
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2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3.  Siemens Energy & Automation, Inc.
4.  Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Circuit breaker.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose
controller, with same short-circuit interrupting rating as panelboard.

1. Internal Control-Power Source: Control-power transformer, with fused primary
and secondary terminals, connected to main bus ahead of contactor connection.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction
box equipped with ground and neutral terminal buses.

LOAD CENTERS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

hoN=

Load Centers: Comply with UL 67.
Mains: Circuit breaker.

Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without
disturbing adjacent units.

Conductor Connectors: Mechanical type for main, neutral, and ground lugs and buses.
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2.5

A.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

ol

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity
to meet available fault currents.

1.  Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or
field-replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.
b. Long- and short-time pickup levels.
c Long- and short-time time adjustments.
d. Ground-fault pickup level, time delay, and I*t response.

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through
ratings less than NEMA FU 1, RK-5.

5.  GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-
fault protection (6-mA trip).

6.  Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-
fault protection (30-mA trip).

7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699;
120/240-V, single-pole configuration.

8.  Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b.  Lugs: Mechanical style, suitable for number, size, trip ratings, and
conductor materials.

c.  Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-
intensity discharge (HID) lighting circuits.
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d.  Ground-Fault Protection: Integrally mounted relay and trip unit with
adjustable pickup and time-delay settings, push-to-test feature, and
ground-fault indicator.

e.  Shunt Trip: 120-V trip coil energized from separate circuit.

I Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation;
key shall be removable only when circuit breaker is in off position.

g. Zone-Selective Interlocking: Integral with electronic trip unit; for
interlocking ground-fault protection function with other upstream or
downstream devices.

h. Multipole units enclosed in a single housing or factory assembled to
operate as a single unit.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set: Include tools and miscellaneous items required for overcurrent
protective device test, inspection, maintenance, and operation.

Portable Test Set: For testing functions of solid-state trip devices without removing
from panelboard. Include relay and meter test plugs suitable for testing panelboard
meters and switchboard class relays.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION
Receive, inspect, handle, and store panelboards according to NECA 407.

Examine panelboards before installation. Reject panelboards that are damaged or
rusted or have been subjected to water saturation.

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install panelboards and accessories according to NECA 407.

Equipment Mounting: Install panelboards on concrete bases, 4-inch nominal
thickness. Comply with requirements for concrete base specified in Division 3 Section

"Cast-in-Place Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around full perimeter of base.
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2. For panelboards, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to panelboards.
5. Attach panelboard to the vertical finished or structural surface behind the
panelboard.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from panelboards.

Comply with mounting and anchoring requirements specified in Division 16 Section
"Vibration and Seismic Controls for Electrical Systems."

Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling
space or space designated to be ceiling space in the future. Stub four 1-inch (27-GRC)

empty conduits into raised floor space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after
completing load balancing.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with Division 16 Section "Electrical Identification."

Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Division 16 Section"Electrical Identification."

Device Nameplates: Label each branch circuit device in distribution panelboards with
a nameplate complying with requirements for identification specified in Division 16
Section "Electrical Identification."
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A

B.

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations,
including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service
representative to inspect components, assemblies, and equipment installations,
including connections, and to assist in testing.

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting
supply, feeder, and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1.  Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

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

3.  Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each
panelboard. Remove front panels so joints and connections are accessible
to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each panelboard 11 months after date of Substantial Completion.

C. Instruments and Equipment:

1)  Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide
calibration record for device.

Panelboards will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports, including a certified report that identifies

panelboards included and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.
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3.5

A.

3.6

ADJUSTING

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1.
2.

Measure as directed during period of normal system loading.

Perform load-balancing circuit changes outside normal occupancy/working
schedule of the facility and at time directed. Avoid disrupting critical 24-hour
services such as fax machines and on-line data processing, computing,
transmitting, and receiving equipment.

After circuit changes, recheck loads during normal load period. Record all load
readings before and after changes and submit test records.

Tolerance: Difference exceeding 20 percent between phase loads, within a
panelboard, is not acceptable. Rebalance and recheck as necessary to meet
this minimum requirement.

PROTECTION

Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's written instructions.

END OF DOCUMENT
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SECTION 16511

INTERIOR LIGHTING

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

A

G m m O O W »

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Interior lighting fixtures, lamps, and ballasts.
Emergency lighting units.

Exit signs.

Lighting fixture supports.

Retrofit kits for fluorescent lighting fixtures.

£ ol o

Related Sections include the following:

1. Division 16 Section "Wiring Devices" for manual wall-box dimmers for
incandescent lamps.

DEFINITIONS

BF: Ballast factor.

CRI: Color-rendering index.

CU: Coefficient of utilization.

HID: High-intensity discharge.

LER: Luminaire efficacy rating.

Luminaire: Complete lighting fixture, including ballast housing if provided.

RCR: Room cavity ratio.

SUBMITTALS

Product Data: For each type of lighting fixture, arranged in order of fixture designation.
Include data on features, accessories, finishes, and the following:
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1. Physical description of lighting fixture including dimensions.

2. Emergency lighting units including battery and charger.

3. Ballast.

4, Energy-efficiency data.

5.  Air and Thermal Performance Data: For air-handling lighting fixtures. Furnish
data required in "Submittals" Article in Division 15 Section "Diffusers, Registers,
and Grilles."

6. Sound Performance Data: For air-handling lighting fixtures. Indicate sound
power level and sound transmission class in test reports certified according to
standards specified in Division 15 Section "Diffusers, Registers, and Grilles."

7.  Life, output, and energy-efficiency data for lamps.

8.  Photometric data, in IESNA format, based on laboratory tests of each lighting

E.

fixture type, outfitted with lamps, ballasts, and accessories identical to those
indicated for the lighting fixture as applied in this Project.

a. For indicated fixtures, photometric data shall be certified by a qualified
independent testing agency. Photometric data for remaining fixtures shall
be certified by the manufacturer.

b. Photometric data shall be certified by a manufacturer's laboratory with a
current accreditation under the National Voluntary Laboratory Accreditation
Program (NVLAP) for Energy Efficient Lighting Products.

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on
which the following items are shown and coordinated with each other, based on input
from installers of the items involved:

e R e

Lighting fixtures.

Suspended ceiling components.

Structural members to which suspension systems for lighting fixtures will be
attached.

Other items in finished ceiling including the following:

Air outlets and inlets.
Speakers.

Sprinklers.

Smoke and fire detectors.
Occupancy sensors.
Access panels.

~PQao0 T

Samples for Verification: Interior lighting fixtures designated for sample submission in
Interior Lighting Fixture Schedule. Each sample shall include the following:

1.
2,

Lamps: Specified units installed.
Accessories: Cords and plugs.

Product Certificates: For each type of ballast for bi-level and dimmer-controlled
fixtures, signed by product manufacturer.

Qualification Data: For agencies providing photometric data for lighting fixtures.
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1.5

1.6

1 4

F.
G.

Field quality-control test reports.

Operation and Maintenance Data: For lighting equipment and fixtures to include in
emergency, operation, and maintenance manuals.

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by
manufacturers' laboratories that are accredited under the National Volunteer
Laboratory Accreditation Program for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an
independent agency, with the experience and capability to conduct the testing
indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7.

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.

Comply with NFPA 70.

FMG Compliance: Lighting fixtures for hazardous locations shall be listed and labeled
for indicated class and division of hazard by FMG.

Mockups: Provide interior lighting fixtures for room or module mockups, complete with
power and control connections.

1. Obtain Architect's approval of fixtures for mockups before starting installations.

2. Maintain mockups during construction in an undisturbed condition as a standard
for judging the completed Work.

3.  Approved fixtures in mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

COORDINATION

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC
equipment, fire-suppression system, and partition assemblies.

WARRANTY

Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in
which manufacturer of battery-powered emergency lighting unit agrees to repair or
replace components of rechargeable batteries that fail in materials or workmanship
within specified warranty period.
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1. Warranty Period for Emergency Lighting Unit Batteries: 10 years from date of
Substantial Completion. Full warranty shall apply for first year, and prorated
warranty for the remaining nine years.

2. Warranty Period for Emergency Fluorescent Ballast and Self-Powered Exit Sign
Batteries: Seven years from date of Substantial Completion. Full warranty shall
apply for first year, and prorated warranty for the remaining six years.

Special Warranty for Ballasts: Manufacturer's standard form in which ballast
manufacturer agrees to repair or replace ballasts that fail in materials or workmanship
within specified warranty period.

1. Warranty Period for Electronic Ballasts: Five years from date of Substantial
Completion.

2. Warranty Period for Electromagnetic Ballasts: Three years from date of
Substantial Completion.

Special Warranty for T5 and T8 Fluorescent Lamps: Manufacturer's standard form,
made out to Owner and signed by lamp manufacturer agreeing to replace lamps that
fail in materials or workmanship, f.0.b. the nearest shipping point to Project site, within
specified warranty period indicated below.

1. Warranty Period: One year(s) from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least one
of each type.

2. Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed.

Furnish at least one of each type.

Battery and Charger Data: One for each emergency lighting unit.

Ballasts: 1 for every 100 of each type and rating installed. Furnish at least one

of each type.

5.  CGlobes and Guards: 1 for every 20 of each type and rating installed. Furnish at
least one of each type.

il o

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:
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2.2

B.

In Interior Lighting Fixture Schedule where titles below are column or row headings that
introduce lists, the following requirements apply to product selection:

i, Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

3. Basis-of-Design Product: The design for each lighting fixture is based on the
product named. Subject to compliance with requirements, provide either the
named product or a comparable product by one of the other manufacturers
specified.

LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS

Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed
fixtures.

Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according
to NEMA LE 5A.

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

HID Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5B.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Steel, unless otherwise indicated. Form and support to
prevent warping and sagging.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from
falling accidentally during relamping and when secured in operating position.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise
indicated:

White Surfaces: 85 percent.

Specular Surfaces: 83 percent.

Diffusing Specular Surfaces: 75 percent.
Laminated Silver Metallized Film: 90 percent.

P 03 R =

Plastic Diffusers, Covers, and Globes:

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.
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2.3

a. Lens Thickness: At least 0.125 inch minimum unless different thickness is
indicated.
b. UV stabilized.

2. Glass: Annealed crystal glass, unless otherwise indicated.

Electromagnetic-Interference Filters: Factory installed to suppress conducted
electromagnetic-interference as required by MIL-STD-461E. Fabricate lighting fixtures
with one filter on each ballast indicated to require a filter.

Air-Handling Fluorescent Fixtures: For use with plenum ceiling for air return and heat
extraction and for attaching an air-diffuser-boot assembly specified in Division 15
Section "Diffusers, Registers, and Grilles."

1. Air Supply Units: Slots in one or both side trims join with air-diffuser-boot
assemblies.

2. Heat Removal Units: Air path leads through lamp cavity.

3 Combination Heat Removal and Air Supply Unit: Heat is removed through lamp
cavity at both ends of the fixture door with air supply same as for air supply units.

4, Dampers: Operable from outside fixture for control of return-air volume.

5. Static Fixture: Air supply slots are blanked off, and fixture appearance matches
active units.

BALLASTS FOR LINEAR FLUORESCENT LAMPS

Electronic Ballasts: Comply with ANSI C82.11; instant-start type, unless otherwise
indicated, and designed for type and quantity of lamps served. Ballasts shall be
designed for full light output unless dimmer or bi-level control is indicated.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 10 percent.

Transient Voltage Protection: IEEE C62.41, Category A or better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.85 or higher.

Power Factor: 0.95 or higher.

Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANS| C 82.11
and shall be connected to maintain full light output on surviving lamps if one or
more lamps fail.

£ M (R 0 PO e

Electromagnetic Ballasts: Comply with ANSI C82.1; energy saving, high-power factor,
Class P, and having automatic-reset thermal protection.

1 Ballast Manufacturer Certification: Indicated by label.
Single Ballasts for Multiple Lighting Fixtures: Factory-wired with ballast arrangements

and bundled extension wiring to suit final installation conditions without modification or
rewiring in the field.
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2.4

Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.

1.
2.
3

Dimming Range: 100 to 5 percent of rated lamp lumens.

Ballast Input Watts: Can be reduced to 20 percent of normal.

Compatibility: Certified by manufacturer for use with specific dimming control
system and lamp type indicated.

Ballasts for Bi-Level Controlled Lighting Fixtures: Electronic type.

g "

SRS

Operating Modes: Ballast circuit and leads provide for remote control of the light
output of the associated lamp between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.
b. Low-Level Operation: 30 percent of rated lamp lumens.

Ballast shall provide equal current to each lamp in each operating mode.
Compatibility: Certified by manufacturer for use with specific bi-level control
system and lamp type indicated.

BALLASTS FOR COMPACT FLUORESCENT LAMPS

Description: Electronic programmed rapid-start type, complying with ANSI C 82.11,
designed for type and quantity of lamps indicated. Ballast shall be designed for full light
output unless dimmer or bi-level control is indicated:

= & Wl o B e

11.

Lamp end-of-life detection and shutdown circuit.

Automatic lamp starting after lamp replacement.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 20 percent.

Transient Voltage Protection: |IEEE C62.41, Category A or better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.95 or higher, unless otherwise indicated.

Power Factor: 0.95 or higher.

Interference: Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations
on electromagnetic and radio-frequency interference for nonconsumer
equipment.

Ballast Case Temperature: 75 deg C, maximum.

Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.

1
2.
3

Dimming Range: 100 to 5 percent of rated lamp lumens.

Ballast Input Watts: Can be reduced to 20 percent of normal.

Compatibility: Certified by manufacturer for use with specific dimming control
system and lamp type indicated.
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2.5 EMERGENCY FLUORESCENT POWER UNIT

A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within
lighting fixture body and compatible with ballast. Comply with UL 924.

i

oA

Emergency Connection: Operate 1 fluorescent lamp(s) continuously at an output
of 1100 lumens each. Connect unswitched circuit to battery-inverter unit and
switched circuit to fixture ballast.

Night-Light Connection: Operate one fluorescent lamp continuously.

Test Push Button and Indicator Light: Visible and accessible without opening
fixture or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type with sealed power
transfer relay.

Remote Test: Switch in hand-held remote device aimed in direction of tested unit
initiates coded infrared signal. Signal reception by factory-installed infrared
receiver in tested unit triggers simulation of loss of its normal power supply,
providing visual confirmation of either proper or failed emergency response.
Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test failure
is annunciated by an integral audible alarm and flashing red LED.

B. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one
or more fluorescent lamps, remote mounted from lighting fixture. Comply with UL 924.

1:

2.

o B~ G0

™

Emergency Connection: Operate one fluorescent lamp continuously. Connect
unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
Night-Light Connection: Operate one fluorescent lamp in a remote fixture
continuously.

Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type.

Housing: NEMA 250, Type 1 enclosure.

Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

Remote Test: Switch in hand-held remote device aimed in direction of tested unit
initiates coded infrared signal. Signal reception by factory-installed infrared
receiver in tested unit triggers simulation of loss of its normal power supply,
providing visual confirmation of either proper or failed emergency response.
Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test failure
is annunciated by an integral audible alarm and flashing red LED.
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2.6 BALLASTS FOR HID LAMPS

A.  Electromagnetic Ballast for Metal-Halide Lamps: Comply with ANSI C82.4 and
UL 1029. Include the following features, unless otherwise indicated:

1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-
factor type.

Minimum Starting Temperature: Minus 22 deg F for single-lamp ballasts.

Normal Ambient Operating Temperature: 104 deg F,

Open-circuit operation that will not reduce average life.

Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models
designed to minimize audible fixture noise.

Sl oo

B.  Electronic Ballast for Metal-Halide Lamps: Include the following features unless
otherwise indicated:

Lamp end-of-life detection and shutdown circuit.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 15 percent.

Transient Voltage Protection: |IEEE C62.41, Category A or better.

Lamp Current Crest Factor: 1.5 or less.

Power Factor: .90 or higher.

Interference: Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations
on electromagnetic and radio-frequency interference for nonconsumer
equipment.

Protection: Class P thermal cutout.

. Retain subparagraph and associated subparagraphs below for bi-level ballasts.
10. Bi-Level Dimming Ballast: Ballast circuit and leads provide for remote control of
the light output of the associated fixture between high- and low-level and off.

LS S L Ry

a.  High-Level Operation: 100 percent of rated lamp lumens.

b. Low-Level Operation: 50 percent of rated lamp lumens.

C. Compatibility: Certified by ballast manufacturer for use with specific bi-
level control system and lamp type indicated. Certified by lamp
manufacturer that ballast operating modes are free from negative effect on
lamp life and color-rendering capability.

11.  Continuous Dimming Ballast: Dimming range shall be from 100 to 35 percent of
rated lamp lumens without flicker.

a. Ballast Input Watts: Reduced to a maximum of 50 percent of normal at
lowest dimming setting.

b.  Compatibility: Certified by manufacturer for use with specific dimming
control system and lamp type indicated. Certified by lamp manufacturer
that ballast operating modes are free from negative effect on lamp life and
color-rendering capability.

C. Auxiliary Instant-On Quartz System: Factory-installed feature automatically switches
quartz lamp on when fixture is initially energized and when power outages occur.
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2.7

System automatically turns quartz lamp off when HID lamp reaches approximately 60
percent light output.

High-Pressure Sodium Ballasts: Electromagnetic type, with solid-state igniter/starter.
Igniter-starter shall have an average life in pulsing mode of 10,000 hours at an
igniter/starter-case temperature of 90 deg C.

1 Instant-Restrike Device: Integral with ballast, or solid-state potted module,
factory installed within fixture and compatible with lamps, ballasts, and mogul
sockets up to 150 W.

a. Restrike Range: 105-to 130-V ac.
b.  Maximum Voltage: 250-V peak or 150-V ac RMS.

2. Minimum Starting Temperature: Minus 40 deg F.
3. Open-circuit operation shall not reduce average lamp life.
EXIT SIGNS

Description: Comply with UL 924; for sign colors, visibility, luminance, and lettering
size, comply with authorities having jurisdiction.

Internally Lighted Signs:

1. Lamps for AC Operation: Fluorescent, 2 for each fixture, 20,000 hours of rated
lamp life.

2. Lamps for AC Operation: LEDs, 70,000 hours minimum rated lamp life.

3.  Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-
contained power pack.

a. Battery: Sealed, maintenance-free, nickel-cadmium type.

b. Charger: Fully automatic, solid-state type with sealed transfer relay.

. Operation: Relay automatically energizes lamp from battery when circuit
voltage drops to 80 percent of nominal voltage or below. When normal
voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

d. Test Push Button: Push-to-test type, in unit housing, simulates loss of
normal power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

I Remote Test: Switch in hand-held remote device aimed in direction of
tested unit initiates coded infrared signal. Signal reception by factory-
installed infrared receiver in tested unit triggers simulation of loss of its
normal power supply, providing visual confirmation of either proper or failed
emergency response.

g. Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test
failure is annunciated by an integral audible alarm and flashing red LED.
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4.

Master/Remote Sign Configurations:

a.  Master Unit: Comply with requirements above for self-powered exit signs,
and provide additional capacity in ballast for power connection to remote
unit.

b. Remote Unit: Comply with requirements above for self-powered exit signs,
except omit power supply, battery and test features. Arrange to receive full
power requirements from master unit. Connect for testing concurrently with
master unit as a unified system.

2.8 EMERGENCY LIGHTING UNITS

A.  Description: Self-contained units complying with UL 924,

1.
2
3

No

Battery: Sealed, maintenance-free, lead-acid type.

Charger: Fully automatic, solid-state type with sealed transfer relay.

Operation: Relay automatically turns lamp on when power supply circuit voltage
drops to 80 percent of nominal voltage or below. Lamp automatically
disconnects from battery when voltage approaches deep-discharge level. When
normal voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

Wire Guard: Heavy-chrome-plated wire guard protects lamp heads or fixtures.
Integral Time-Delay Relay: Holds unit on for fixed interval of 15 minutes when
power is restored after an outage.

Remote Test: Switch in hand-held remote device aimed in direction of tested unit
initiates coded infrared signal. Signal reception by factory-installed infrared
receiver in tested unit triggers simulation of loss of its normal power supply,
providing visual confirmation of either proper or failed emergency response.
Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test failure
is annunciated by an integral audible alarm and flashing red LED.

2.9 FLUORESCENT LAMPS

A.  Low-Mercury Lamps: Comply with EPA's toxicity characteristic leaching procedure
test; shall yield less than 0.2 mg of mercury per liter when tested according to
NEMA LL 1.

B. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches, 2800 initial
lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated
life 20,000 hours, unless otherwise indicated.
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C.

2.10

2.9

T8 rapid-startlamps, rated 17 W maximum, nominal length of 24 inches, 1300 initial
lumens (minimum), CRI 75 (minimum), color temperature 3500K, and average rated
life of 20,000 hours, unless otherwise indicated.

T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches, 2900 initial
lumens (minimum), CRI 85 (minimum), color temperature 3000 K, and average rated
life of 20,000 hours, unless otherwise indicated.

HID LAMPS

High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), color temperature
1900 K, and average rated life of 24,000 hours, minimum.

1. Dual-Arc Tube Lamps: Arranged so only one of two arc tubes is lighted at one
time and, when power is restored after an outage, the cooler arc tube, with lower

internal pressure, lights instantly, providing an immediate 8 to 15 percent of
normal light output.

Metal-Halide Lamps: ANSI C78.1372, with a minimum CRI 65, and color temperature
4000 K.

Pulse-Start, Metal-Halide Lamps: Minimum CRI 65, and color temperature 4000 K.
Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI 80, and color temperature
4000 K.

LIGHTING FIXTURE SUPPORT COMPONENTS

Comply with Division 16 Section "Electrical Supports and Seismic Restraints" for
channel- and angle-iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy.
Finish same as fixture.

Twin-Stem Hangers: Two, 1/2-inch steel tubes with single canopy designed to mount a
single fixture. Finish same as fixture.

Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.

Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed
stainless steel, 12 gage.

Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped
with threaded attachment, cord, and locking-type plug.
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242 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES

A.  Comply with UL 1598 listing requirements.

1

2.

Reflector Kit: UL 1598, Type |. Suitable for two- to four-lamp, surface-mounted
or recessed lighting fixtures by improving reflectivity of fixture surfaces.

Ballast and Lamp Change Kit: UL 1598, Type Il. Suitable for changing existing
ballast, lamps, and sockets.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in
each fixture.

B.  Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a
support element.

1.

2.

Install a minimum of four ceiling support system rods or wires for each fixture.
Locate not more than 6 inches from lighting fixture corners.

Support Clips: Fasten to lighting fixtures and to ceiling grid members at or near
each fixture corner with clips that are UL listed for the application.

Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling
plans or center in acoustical panel, and support fixtures independently with at
least two 3/4-inch metal channels spanning and secured to ceiling tees.

Install at least one independent support rod or wire from structure to a tab on
lighting fixture. Wire or rod shall have breaking strength of the weight of fixture at
a safety factor of 3.

C. Suspended Lighting Fixture Support:

1.
2
3

Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod
for suspension for each unit length of fixture chassis, including one at each end.

D. Air-Handling Lighting Fixtures: Install with dampers closed and ready for adjustment.

E.  Adjust aimable lighting fixtures to provide required light intensities.

F.  Connect wiring according to Division 16 Section "Conductors and Cables."
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3.2 FIELD QUALITY CONTROL

A.  Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery and retransfer to normal.

B. Prepare a written report of tests, inspections, observations, and verifications indicating

and interpreting results. If adjustments are made to lighting system, retest to
demonstrate compliance with standards.

END OF DOCUMENT
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Project:

Fixture Type:

6” IC 1400 LUMEN
LED DOWNLIGHT

NEW CONSTRUCTION

location: /A/ 7 E#Z e/ IC1422EDG4 RECESSED HOUSING

Contact/Phone: =
PRODUCT DESCRIPTION ENERGY STAR

Dedicated LED, Air-loc® sealed new construction housing with integral light
engine ® Housing allows for fit in 2 x 8 construction ® Can be completely
covered with insulation ® Fully secled housing stops infiltration and
exfiltration of air, reducing heating and air cooling costs without the use

of additional gaskets » LE% housing is designed to provide 50,000 hours
of life and is compatible with many standard luno trims * 5 year limited
warranty on LED components.

ENVIRONMENTALLY FRIENDLY, ENERGY EFFICIENT

® No harmful ultraviolet or infrared wavelengths

* No lead or mercu

* Comparable light output to 120W PAR38, BR40 incandescent or
32W compact fluorescent

PRODUCT SPECIFICATIONS

LED Light Engine LED array integrated to thermally conductive housing
provides uninterrupted heat fransfer fo ensure long fi/fe of the LED

» Replaceable light engine mounts directly to housing and incorporates the
lotest generation, high lumen output LED array  LEDs are binned within a
3-step MacAdam Ellipse exceeding ENERGY STAR® requirements for superior
fixture to fixture color uniformity ® 2700K, 3000K, 3500K, or 4100K color
temperatures available 90 CRI minimum.

Hyperbolic Optical System Unique hyperbolic reflector shape optimized
for small, directional LED source provi(j:as unique aperfure appearance with
reduced brighiness ® NMC™ nano mixing chamber (provided with trim)
with high reflectance white finish coupled with a high transmission diffusing
lens conceals the LED and integrates with the hyperbolic trim to create a low
glare, efficient system.

Aesthetic Trim Selections Hyperbolic reflector available in clear Alzake,
haze, wheat haze, black Alzak® and white ® Shadow free, knife edge
design blends seamlessly into ceiling © Installs with torsion springs.

LED Driver Choice of dedicated 120 volt driver or universal voltage driver
that accommodates input voltages from 120-277 volts AC at 50/60Hz

* Power factor > 0.9 at 120V input ® 120 volt only driver is dimmable

with the use of most incandescent, magnetic low voltage and electronic low
voliage wall box dimmers ® Universal voltage driver is dimmable with the use
of most 0-10V wall box dimmers ® For a list of compatible dimmers,

see JUNOICLED-DIM

Life Rated for 50,000 hours at 70% lumen maintenance.

Labels ENERGY STAR® Qualified when used with select trims # Certified to
the high efficacy requirements of California T24 with select frims ¢ UL listed
for Ug. and Canada, through-branch wiring and damp locations ® Union
made ® UL and cUL.

Testing All reports are based on published industry procedures; field
performance may differ from laboratory performance.

Product specifications subject to change without nofice.

HOUSING FEATURES

o=
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Sirzi HYPERBOLIC TRIMS

DIMENSIONS o

. 7 5/8"

A 13 142"
O] Will expand

9 1/8" TOTIE io 25"

@ (Reduces to
o

9 1/8"with
’ ‘{ 12 172"
I

& @ breakaway feature)

]

15 3/4” |

6 7/8" CEILING CUTOUT
ELECTRICAL DATA

Dedicated 120V Only Driver Option

Housing Designed for use in IC (insulated ceiling) or nonIC construction
 Aluminum housing sealed for Airloc® compliance ® Housing is vertically
adjustable to accommodate up to @ 2” ceiling thickness.

Junction Box Pre-wired junction box provided with {6) 4" and (1) %"
knockouts, (4) knockouts for 12/2 or 14/2 NM cable and ground wire

e UL listed and cUL listed for through-branch wiring, maximum 8 #12
branch circuit conductors ¢ Junction box provided with removable access
plates ® Knockouts equipped with pryout slots ® Quick connect electrical
connectors supplied as standard for fast, secure installation.

Mounting Frame 22-gouge die-formed galvanized steel mounting frame

® Rough-in section (junction box, mounting frame, housing and bar hangers)
fully assembled for ease of installation.

Real Nail 3 Bar Hangers Patented (US Patent D552,969) Real Nail® 3 bar
hangers: telescoping system permits quick placement of housing anywhere
within 24" O.C. joists or suspended ceilings  Includes removable nail for
repositioning of fixture in wood joist construction © Integral T-bar notch and
clip for suspended ceilings.

REV-5/15

120V
Input Power 20.3W (+/5%)
Input Current 0.174
Frequency 50/60Hz
EMI/RFI FCC Title 47 CFR, Part 15
(loss B (residential)
Minimum starfing temp 25°C
ELECTRICAL DATA
Universal Voltage
120V 277V
Input Power 20.3W (+/-5%) 20.8W (+/-5%)
Input Curent 0.174 0.08A
Frequency 50,/60Hz 50/60Hz
EAI/RFI FCC Tide 47 CFR, Part 15 FCC Title 47 CFR, Port 15
Closs A (commecial) (Class A (commercial)

Minimum storfing temp -40°C -40°C ‘
)

JUNO LIGHTING GROUP
by Schnelder Electric
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6” IC 1400 LUMEN LED DOWNLIGHT

NEW CONSTRUCTION
IC1422lEDG4 RECESSED HOUSING
HYPERBOLIC TRIMS

ORDERING INFORMATION: Housing, trim and accessories each ordered separately.

Example: 1€1422LEDG4-3K-1

Example: 27HYP3-HZ-WH

Housing Color Temperature  Input Yoltage Trim/Description
l - |- | |
IC1422LEDGA 27K 2700K 1 Dedicoted 27HYP3-CWH Cleor Alzok® ' Not ENERGY STAR® Qualified or
3K 3000K 120V Only 27HYP3-B-WH!' Black Alzak® 124 cenified
35K 3500 (Forward Phase 27HYP3-W-WH ‘White
41K 4100K + ELV dimmable) 27HYP3-HZ-WH Haze
. 27HYP3-WHI-WH'  Wheat H
® Huersd fokgn; 27HYPIWHZABZ  Wheo! Hoze
[0-10V dimmable)
Trim Size: 7%” O.D.
Trim Finish: ABZ - Classic Aged Bronze, WH - White.
Alzak is a registered rademark of Alcoa Corp.
Note: In Canada when insulation is present, Type IC fixtures must be used.

PHOTOMETRIC REPORT CANDLEPOWER AVERAGE INITIAL FOOTCANDLES INITIAL FOOTCANDLES

Test Report #: PIOT4T509R DISTRIBUTION Multiple Units {Square Array, 60'x40" room) (One Unit, 20.3W, 67° Beam)

Catalog No: IC14221EDG435K {Candelas) Ceiling 80% Wall 50% Floor 20% Dt 14 eseatid s | Fistondl —
with 27HYP3CWH Tim  Degrees peyy o ol E fiasl BemSam_Diwiat
ond stondord nono mixing. Vertial 0" L] L A 2 . B ol
thomber 0 1419 5.0 68 58 5 b 394 1y

.. : o % 5 1408 6.0 47 40 35 [ 212 10.6'
Luminaire Spacing Criterion: 102 1 1295 70 3 % i) 10 102 B
Luminaire LPW: 75 B 0 30 % u

= 35 630 9.0 23 20 17

2 s 0% 7 - 7 LUMINANCE (Average cd/m?)
55 1 Average
& 0 ZONAL LUMEN SUMMARY Degrees Luminance
75 0 Zone  lumens  %lomp  %Fixture 45 15654
g 0 0-30° 989 N/A 6.6 55 108
9% 0 0-40° 1373 N/A 89.7 65 0

- 0-60° 1530 N/A 100.0 5 0

£ 3K-0.94 0-50° 1530 N/A 100.0 85 0

L 41K-1.03

PHOTOMETRIC REPORT CANDLEPOWER AVERAGE INITIAL FOOTCANDLES INITIAL FOOTCANDLES

Test Report # PTION41508% DISTRIBUTION Multiple Units {Square Array, 60'x60” room] (One Unit, 20.3W, 68° Beam)

Catalog Nz I(14221E06435K {Condsjos] Saliwe 8 Woll 507 Fioes 0% Distanc o lmiated Plone | Footcondles ~_Beom
with 27HYP3HZWH Tim  Degrees ey RO RS Rl (Feet) Boam Conter _ Diometer
ond stondurd nono mixing~ Vertieal 0" 4.0 9 8 74 q [EH] 5y
chiiber 0 1339 5.0 8 55 a g 71 i

Lominaire Spocing Criterion: 1.00 5 1316 80 44 38 3 8 0.9 108

umfnufre pacing Criterion: 1. 5 1168 70 % 3 7% ] T34 LY

Luminaire LPW: 71 n . wr 8.0 7 ] 21

3 35 623 9.0 2 19 16 .
45 184 100 1% i 17 LUMINANCE (Averuge cd/m ]
55 14 Average
&5 0 ZONAL LUMEN SUMMARY Degrees Luminance
75 0 Zone  lumens %lomp  %fFixture 45 15453
s 0 0-30° 8% /A 624 55 1401
90 0 0-40° 1173 WA 87 I i
Mulipler: 27K - 0.93 0-60° 1436 N/ 1000 75 0

4 3K-097 0-90° 1436 H/h 100.0 85 0

— 41K-1.02

Fixtures lested to IES recommended standard for solid state lighting per LM-79-08. Photometric performance on a single unit
represents a baseline of performance for the fixture. Resulls may vary in the field.

1300 5. Wolf Road « Des Plaines. IL 60018 + Phone (847) 8279880 « Fox (847) 827-2G25
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Fascia Forms

Pege 1 of 2 500 Series

Philips Gardeco Fescia Forms are wal mounted luminaires utilizing compact fluorescent and high intensity discharge
lamps. Fescia Forms are graceful architecturd accents in the daytime and serve as elegant markers & night. White
dass or white acrylic lenses diffuse light to produce a soft luminous glow. These luminaires are stiteble for outdoor
gpplications and feature rugged diecast housings, silicone seds and gaskets, and polyester powdercoat finishes.

PREFIX LENS waTTaGE VOLTaGE GUaRDS COLOR GELS FINISH OPTIONS
So0H (W HZ0MFH G2 H X ¥ Bzl H OH H

Enter the order code into the appropriate box above, Note: Phillps Gardeo reserves the right to refuse a configuration. Not all combinations and configurations are valid
Refer to notes below for exdusions and limitations. For questions or concerns, please conault the fadory.

PREFIX LENS waTTaGE
500 Fascia Forms w  White Glass 50MH' 50HPS* 26QF INC"
JOMH ™ 70HPS™ 32TRF 100w maximum
D DRAcrylic 42TRF*
Available with flucresoent MH Meal Halide
or 50w HID only. (Al MH 150 watts and below are Rulse Start by design)
HFS  High Rressure Sodium
CF  QuadTube Compad Ruorescent
VOLTaGE TR Triple Tube Compadt Rucresoent
UNIV 120V though 277V, 50hz to 60Hz, input. ucresoert Iuminaires oy INC  Incandescent
120 1. Coated lamps recommended
277 2,120V only
B TR— 3. 260F 32TRF and 42TRF types feature an lediranic fluoresoent balladt that accepts

120V through 277V, 50hz or 60hz input. Spedfy* UNIV' for 120V through 277V
0°F darting temperature.
4 Wall mount units only

GUa RDS

NG G1 G2

No Guard Multi-Cirde Snge-slot Twin-slot Multi-slot Snge-slot
Cross Cross Cross Cross Crisscross
COLORED GELS FINISH
XX No Color BL Light Blue BRP Bronze Pant
RD Red PL Pear| BLP Black Pant
FpP Ruorescent Fink GD Dark Green wP  White Pant
BD Dark Biue MR Ko NP Naturd Aluminum Paint
" BGP  Beige Pant
L ol Hghtaoke OC  Optiond Color Pant
aM Amber BR Bronze Spexify RAL designation ex: OCRAL7024.
SC Specid Color Pant Spedfy. Must supply color chip.
OPTIONS
F Fusing

UH Dark Sky Uplight Hood
Rainted to match housing standard  For two-tone option. speafy hood cdor. example UH-WP

1611 Clovis B rker Ro d, S nM rcos TX 78666 pH ' ll ps
(800) 227-0758 (512) 753-1000 Fa X (512) 753-7855 stelighting.com

© 2011 Koninklijke Philips Bectronics N.\V. All Rights Reserved.

Philips Gardoo reserves the right to change materids or modify the design of its product without

notification as part of the company’s continuing product improvement program GAR D co
79115-84/0311



Fascia Forms
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SPECIFICaTIONS

500 Series

GENERa L: Philips Gardco Fascia Forms wall mounted,
outdoor luminaires utilize compact fluorescent and high
intensity discharge lamps. Housing and mounting plate are
diecast auminum.W hite gass and DR acrlic lenses diffuse light
to produce a soft luminous gow.

HOUSINGS: Snge-piece diecagt duminum housings feature
integrd trim rings. Housing is secured to mounting plate with
(3) stainless steel dlen head fasteners. Memory retentive gasket
seals housing to mounting plate to exclude moisture, dust,
insects, and pollutants.

MOUNTING PLaTE: Single piece diecast aluminum
mounting plate is mounted over recessed j-box (by others) in
wall or canopy.All electrical components are factory mounted
to plate.

REFLECTOR: Soun high reflectance white reflector increases
luminaire efficiency and provides even and striation free
luminance on the face of the diffuser.

LENS: White gass or DR ecrylic diffusers are mechanicdly

secured to housing. One-piece solid silicone gasket is used to
thoroughly sed lens to housing.

DIMENSIONS

ELECTRICaL: All HID luminaires utilize magnetic ballasts
that are high power factor and designed for reliable lamp
starting to -20°F Pulse rated sockets are gazed porcelain with
nickel plated screw shells.

All fluorescent luminaires utilize electronic ballasts that are
high power factor and designed for relieble lamp starting to
0°F Smart fluorescent balasts accept 26W, 32W and 42W in 4l
voltages from 120 to 277,50/60HZ. 347V dso available. Sockets
are high temperature PBT with brass contacts.

FINISH: Each luminaire receives a fade and abrasion resistant
electrostaticaly applied, thermally cured, (TGIC) polyester
powdercoat finish.

La BELS: All luminaires bear UL or CUL (where applicable)
Wet Locetion labels.

waRRaNTY: Philips Gardco luminaires feature a 5 year limited
warranty. See Warranty Information on www.sitelighting.com for
complete detals and exdusions. Polycarbonate lenses carry a 1 year
warranty only.

1611 ClovisB rker Ro d, S n M rcos, TX 78666
(B0D) 227-0758 (512) 753-1000 Fa X:(512) 753-7855 sitelighting.com
© 2011 Koninklijke Philips Bectronics N.V. All Rights Reser ved.

Fhilips Gardeo reserves the right to change materias or modify the design of its product without

notification as part of the company’s continuing product improvement prog am.
79115-94/0311
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