Amended Attachment 1 - Installation Work

and Product Specification for RFP 681
CAPITOL LEGISLATIVE CHAMBERS LIGHTING UPGRADE

SECTION 265000 - LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.
2.

Luminaires.
Luminaire fittings.

B.  Related Requirements:

L.

2.

Section 260519 "Low-Voltage Electrical Power Conductors and Cables" specifies wiring
connections installed by this Section.

Section 260529 "Hangers and Supports for Electrical Systems" specifies channel and
angle supports installed by this Section.

Section 260553 "lIdentification for Electrical Systems" specifies electrical equipment
labels and warning signs installed by this Section.

Section 260936 "Modular Dimming Controls" specifies architectural dimming systems
and for fluorescent dimming controls with dimming installed by this Section.

Section 260943.23 "Relay-Based Lighting Controls" specify manual or programmable
control systems with low-voltage control wiring installed by this Section.

1.2 DEFINITIONS

A.  Correlated Color Temperature (CCT): The absolute temperature (in kelvins) of a blackbody
whose chromaticity (color quality) most nearly resembles that of the light source.

B.  Color Rendering Index (CRI): The measure of the degree of color shift objects undergo when
illuminated by the light source as compared with the color of those same objects when
illuminated by a reference light source. The lower the CRI of a light source, the more difficult it
is to identify colors and stripes on electronic components and wiring.

LIGHTING
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1.3 ACTION SUBMITTALS

A. Product Data:

L.

LIGHTING

For luminaires.

SIS

L.

Product Listing: Include copy of unexpired approval letter, on letterhead of
qualified electrical testing agency, certifying product's compliance with specified
listing criteria.

1) If listed manufacturers differ from selling manufacturer, indicate
relationship between entities on submittal. Clearly indicate which entity
warrants product performance and fitness for purpose.

2)  Listing criteria identified in approval letter must match specified listing
criteria. Approval of only equipment's enclosure is not considered approval
of equipment for intended application.

3)  Product identification in approval letter must match product branding and
model numbers in submittal. Approval letters for similar products are not
acceptable.

Product Certificates: Include product certificates stating compliance with standards
listed below, signed by manufacturer or fabricator.

1)  Manufacturers' Certified Data: Photometric data certified by manufacturer's
laboratory with current accreditation under National Voluntary Laboratory
Accreditation Program (NVLAP) for Energy Efficient Lighting Products.

Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.

Include operating characteristics, electrical characteristics, and furnished
accessories.

Include schedule of submitted lighting products. Arrange schedule and
accompanying product data in order by luminaire and lamp designations indicated
on Drawings.

Include battery and charger data for emergency lighting units.

Include life, output (lumens, CCT, and CRI), and energy-efficiency data.

Include photometric data and adjustment factors obtained from qualified laboratory
tests.

Include manufacturer's sample warranty language.

For luminaire fittings.

a.

Product Listing: Include copy of unexpired approval letter, on letterhead of
qualified electrical testing agency, certifying product's compliance with specified
listing criteria.

1) If listed manufacturers differ from selling manufacturer, indicate
relationship between entities on submittal. Clearly indicate which entity
warrants product performance and fitness for purpose.
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2) Listing criteria identified in approval letter must match specified listing
criteria. Approval of only equipment's enclosure is not considered approval
of equipment for intended application.

3) Product identification in approval letter must match product branding and
model numbers in submittal. Approval letters for similar products are not

acceptable.
b. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.
c. Include operating characteristics, electrical characteristics, and furnished
accessories.

d. Include schedule of submitted lighting products. Arrange schedule and
accompanying product data in order by luminaire and lamp designations indicated
on Drawings.

e. Include manufacturer's sample warranty language.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Warranty documentation.

DELIVERY, STORAGE, AND HANDLING

Protect exposed surface finishes on lighting equipment by applying strippable, temporary
protective covering before shipping.

PART 2 - PRODUCTS

2.1 LUMINAIRES
A.  Performance Criteria:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

b. See individual product types below for listing criteria.

c. Marked in accordance with UL CCN HYXT, including UL 1598, for compatible
power supply, installation location, and environmental conditions.

B.  Source Quality Control:
1. Compile and submit product data.
2. Product Listing Criteria, LED: UL CCN IFAM; including UL 1598.
LIGHTING 265000 - 3

Page 3 of 32



Amended Attachment 1 - Installation Work

and Product Specification for RFP 681
CAPITOL LEGISLATIVE CHAMBERS LIGHTING UPGRADE

3. Product Characteristics:

a. Openings: Doors, frames, and access panels must operate smoothly, not leak light
under operating conditions, and permit servicing without use of tools or parts
falling from enclosure.

b. Nominal Operating Voltage: 120 V(ac) For "Nominal Luminaire Operating Power
Rating" Subparagraph below, retain desired power range to filter the list of
available products. After selection of basis-of-design product for Project, insert the
rated wattage to limit substitutions.

c. CRI: 80+.

2.2 LUMINAIRE FITTINGS
A.  Performance Criteria:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

b. See individual product types below for listing criteria.

B.  Source Quality Control:

1. Compile and submit product data.

C.  Luminaire Support Accessories:

1. Product Characteristics:
a. Sized and rated for luminaire weight.
b. Capable of maintaining luminaire position after cleaning and servicing.
c. Capable of supporting luminaire without causing deflection of ceiling or wall.
d. Capable of supporting horizontal force equal to 100 percent of luminaire weight

and vertical force equal to 400 percent of luminaire weight.
2. Required Product Options:
a. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage wire

supports adjustable in length.
b. Rod Hangers: 3/16 inch nominal diameter, cadmium-plated, threaded steel rod.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

LIGHTING 265000 - 4
Page 4 of 32



Amended Attachment 1 - Installation Work

and Product Specification for RFP 681
CAPITOL LEGISLATIVE CHAMBERS LIGHTING UPGRADE

B.  Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

32 INSTALLATION OF LIGHTING

A.  Comply with manufacturer's published instructions.

B.  Reference Standards for Installation: Unless more stringent installation requirements are
specified in Contract Documents or manufacturers' published instructions, comply with the
following:

1. Installation of Indoor Lighting Systems: NECA NEIS 500.

C.  Special Installation Techniques:
1. Install luminaires level, plumb, and square with finished floor or grade unless otherwise
indicated.
2. Install luminaires at height and aiming angle as indicated on Drawings.
3. Coordinate layout and installation of luminaires with other construction.

4. Flush-Mounted Luminaire Support:

a. Secured to outlet box.

b. Attached to ceiling structural members at four points equally spaced around
circumference of luminaire.

c. Trim ring flush with finished surface.

5. Ceiling-Grid-Mounted Luminaire Support:

a. Support Clips: Fasten to luminaires and to ceiling grid members at or near each
luminaire corner with clips that are UL listed for application.
b. Luminaires of Sizes Smaller Than Ceiling Grid: Install as indicated on reflected

ceiling plans or center in acoustical panel, and support luminaires independently
with no fewer than two 3/4 inch metal channels spanning and secured to ceiling

tees.
6. Remote Mounting of Drivers: Do not exceed distance between ballast and luminaire
recommended by ballast manufacturer.
7. Emergency Power Units: Secure with approved fasteners in four or more locations,

spaced near corners of unit.

8. Install wiring connections for luminaires.
9. Identification: Provide labels for luminaires and associated electrical equipment.
a. Identify field-installed conductors, interconnecting wiring, and components.
b. Provide warning signs.
c. Label each enclosure with engraved metal or laminated-plastic nameplate.
LIGHTING 265000 - 5
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Systems Integration: Integrate lighting control devices and equipment with electrical power
connections for operation of luminaires as specified.

FIELD QUALITY CONTROL OF LIGHTING
Field tests and inspections must be witnessed by Owner.

Tests and Inspections:

1. Perform manufacturer's recommended tests and inspections.

2. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.

3. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.

Verify transfer from normal power to battery power and retransfer to normal.
Nonconforming Work:

1. Luminaire will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.

Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.

SYSTEM STARTUP

Perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's published
instructions.
2. Charge emergency power units and batteries minimum of one hour and depress switch to

conduct short-duration test.

PROTECTION

After installation, protect lighting equipment from construction activities. Remove and replace
items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to
acceptance by Owner.

END OF SECTION 265000
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Copper building wire.
2. Metal-clad cable, Type MC.
3. Control cable
4. Connectors and splices.
1.2 ACTION SUBMITTALS

A. Product Data:

Copper building wire.
Metal-clad cable, Type MC.
Control cable

Connectors and splices.

b

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A.  Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

C.  Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8
for stranded conductors.

D. Conductor Insulation:

1. Type THHN and Type THWN-2. Comply with UL 83.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 1
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METAL-CLAD CABLE, TYPE MC

Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

Circuits:

1. Single circuit.

Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8
for stranded conductors.

Ground Conductor: Insulated.
Conductor Insulation:
L. Type THHN/THWN-2. Comply with UL 83.

Armor: Steel, interlocked.

CONTROL CABLE

Paired Cable: NFPA 70, Type CMG.

1. One pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors.
2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5.

Flame Resistance: Comply with UL 1685.

CONNECTORS AND SPLICES
Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and use.

Jacketed Cable Connectors: For steel jacketed cables, zinc die-cast with set screws, designed to
connect conductors specified in this Section.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 -2
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—

Material: Copper.
2. Type: One hole with standard barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A.  Branch Circuits:

1. Copper: stranded.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND

WIRING METHODS

A.  Exposed Branch Circuits: Type THHN/THWN-2, single conductors in raceway.

B.  Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway and Metal-clad cable, Type MC for flexible connections.

33 INSTALLATION, GENERAL

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

B.  Complete raceway installation between conductor and cable termination points in accordance
with Section 260533.13 "Conduits for Electrical Systems" prior to pulling conductors and
cables.

C.  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.

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

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

F. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inch above ceilings
where accessible by cable supports not more than 30 inch apart.

3. Cable must not be run through or on structural members or in contact with pipes, ducts,
or other potentially damaging items. Do not run cables between structural members and
corrugated panels.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 3
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Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

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-486B.

Make splices, terminations, and taps that are compatible with conductor material.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

FIELD QUALITY CONTROL

Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test for compliance with requirements.

2. Perform each of the following visual and electrical tests:
a. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.
b. Inspect for correct identification.
c. Inspect cable jacket and condition.

Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 4
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Grounding conductors.
PART 2 - PRODUCTS

2.1 GROUNDING CONDUCTORS
A.  Equipment Grounding Conductor:
1. General Characteristics: 600 V, THHN/THWN-2 or THWN-2, copper wire or cable,

green color, in accordance with Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

PART 3 - EXECUTION

3.1 SELECTION OF GROUNDING PRODUCTS
A.  Grounding Conductors:

1. Provide stranded conductor unless otherwise indicated..

32 INSTALLATION OF GROUNDING AND BONDING
A.  Special Techniques:
1. Equipment Grounding and Bonding:

a. Install insulated equipment grounding conductors with branch circuits.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 1
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B.  After installation, protect grounding and bonding cables and equipment from construction
activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise
caused to be unfit for use prior to acceptance by Owner.

END OF SECTION 260526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 2
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

SUMMARY
Section Includes:

1. Support, anchorage, and attachment components.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame Rating: Class 1.

2. Self-extinguishing according to ASTM D635.

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.  Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch
diameter holes at a maximum of 8 inch on center in at least one surface.

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

2. Material for Channel, Fittings, and Accessories: Galvanized steel or Plain steel.

3. Channel Width: 1-5/8 inch

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

C.  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.

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

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

4, Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM F3125/F3125M, Grade A325

5. Toggle Bolts: AllStainless steel springhead type.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 1
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6. Hanger Rods: Threaded steel.

PART 3 - EXECUTION

3.1

3.2

A.

SELECTION

Comply with the following standards for selection and installation of hangers and supports,
except where requirements on Drawings or in this Section are stricter:

1. NECA NEIS 101

Comply with requirements for raceways specified in Section 260533.13 "Conduits for Electrical
Systems."

Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT as required by NFPA 70. Minimum rod size must be 1/4 inch (6 mm) in diameter.

INSTALLATION OF SUPPORTS
Comply with NECA NEIS 101 for installation requirements except as specified in this article.

Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT may be
supported by openings through structure members, in accordance with 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 must be weight of supported
components plus 200 Ib (90 kg).

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 Existing Concrete: Expansion anchor fasteners.

3. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inch (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inch (100 mm) thick.

4, To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with

MSS SP-69.

To Light Steel: Sheet metal screws.

6. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

hd

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

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 -2
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33 PAINTING

A.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780.

END OF SECTION 260529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 -3
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SECTION 260533.16 - BOXES AND COVERS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY

Section Includes:

1.

Metallic outlet boxes, device boxes, rings, and covers.

2. Junction boxes and pull boxes.

3. Cover plates for device boxes.

ACTION SUBMITTALS

Product Data:

1. Metallic outlet boxes, device boxes, rings, and covers.
2. Junction boxes and pull boxes.

3. Cover plates for device boxes.

PART 2 - PRODUCTS

2.1 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS
A.  Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction, and marked for
intended location and application..

2. Listing Criteria: UL CCN QCIT; including UL 514A.

B.  Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data

illustrating size, physical appearance, and other characteristics of product.
C. UL QCIT - Metallic Outlet Boxes and Covers:

1. Description: Box having pryout openings, knockouts, threaded entries, or hubs in either
the sides of the back, or both, for entrance of conduit, conduit or cable fittings, or cables,
with provisions for mounting outlet box cover, but without provisions for mounting
wiring device directly to box.

2. Options:

a. Material: Sheet steel.
b. Sheet Metal Depth: Minimum 1.5.
BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16 - 1
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c. Luminaire Outlet Boxes and Covers: Nonadjustable, listed and labeled for
attachment of luminaire weighing up to 50 Ib.
UL QCIT - Metallic Device Boxes:

1. Description: Box with provisions for mounting wiring device directly to box.
2. Options:

a. Material: Sheet steel.
b. Sheet Metal Depth: minimum 1.5 inch.

UL QCIT - Metallic Extension Rings:

1. Description: Ring intended to extend sides of outlet box or device box to increase box
depth, volume, or both.

JUNCTION BOXES AND PULL BOXES

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. Listing Criteria: UL CCN BGUZ; including UL 50 and UL 50E.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

UL BGUZ - Indoor Sheet Metal Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of
raceway or cable.
2. Options:

a. Degree of Protection: Type 1

COVER PLATES FOR DEVICES BOXES

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. Listing Criteria: UL CCN QCIT or UL CCN QCMZ; including UL 514D.

3. Wallplate-Securing Screws: Metal with head color to match wallplate finish.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16 - 2
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PART 3 - EXECUTION

3.1 SELECTION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS

A.  Unless more stringent requirements are specified in Contract Documents or manufacturers'
published instructions, comply with NFPA 70 for selection of boxes and enclosures.

B.  Degree of Protection:

1. Indoors:

a. Type 1 unless otherwise indicated.
32 INSTALLATION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS

A.  Comply with manufacturer's published instructions.

B.  Reference Standards for Installation: Unless more stringent installation requirements are
specified in Contract Documents or manufacturers' published instructions, comply with the
following:

1. Outlet, Device, Pull, and Junction Boxes: Article 314 of NFPA 70.

C.  Special Installation Techniques:

1. Provide boxes in wiring and raceway systems wherever required for pulling of wires,
making connections, and mounting of devices or fixtures.

2. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height
measured to center of box unless otherwise indicated.

3. Locate boxes so that cover or plate will not span different building finishes.

4. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.

5. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for purpose.

6. Fasten junction and pull boxes to, or support from, building structure. Do not support
boxes by conduits.

7. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to ensure a
continuous ground path.

33 CLEANING
A.  Remove construction dust and debris from boxes before installing wallplates and covers.
BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16 - 3
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34 PROTECTION

A.  After installation, protect boxes from construction activities. Remove and replace items that are
contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by
Owner.

END OF SECTION 260533.16

BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16 - 4
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

SUMMARY
Section Includes:
1. Labels.

2. Tapes and stencils.
3. Cable ties.

PART 2 - PRODUCTS

2.1 LABELS

A.  Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction, and marked for
intended location and application.

2. Listing Criteria: UL CCN PGDQ2 for components; including UL 969.

B. UL PGDQ2 - Vinyl Wraparound Labels: Preprinted, flexible labels laminated with clear,
weather- and chemical-resistant coating and matching wraparound clear adhesive tape for
securing label ends.

C. ULPGDQ2 - Self-Adhesive Wraparound Labels: Preprinted, 3 mil (0.08 mm) thick, vinyl
flexible label with acrylic pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather-, and chemical-resistant; self-laminating, with
protective shield over legend. Size labels such that clear shield overlaps entire printed
legend.

2. Marker for Labels:

a. Machine-printed, permanent, waterproof, black ink recommended by printer
manufacturer.
2.2 TAPES AND STENCILS

A.  Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mil
thick by 1 to 2 inch wide; compounded for outdoor use.

B.  Floor Marking Tape: 2inch wide, 5 mil pressure-sensitive vinyl tape, with yellow and
blackstripes and clear vinyl overlay.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 1
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CABLE TIES

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction, and marked for

intended location and application.
2. Listing Criteria: UL CCN ZODZ; including UL 1565 or UL 62275.

PART 3 - EXECUTION

3.1

32

A.

A.

B.

C.

D.

PREPARATION

Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.

SELECTION OF COLORS AND IDENTIFICATION MARKINGS

Color-Coding for Phase- and Voltage-Level Identification, 1000 V or Less: Use colors listed
below for branch-circuit conductors.

1. Color must be factory applied or field applied for sizes larger than 6 AWG when
permitted by authorities having jurisdiction.
2. Colors for 208Y/120 V Circuits:

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

3. Color for Neutral (Grounded Conductor): White.
4. Color for Equipment Ground: Green.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,
and locations of high visibility. Identify by system and circuit designation.

Workspace Indication: Apply floor marking tape or to finished surfaces. Show working
clearances in direction of access to live parts. Workspace must comply with NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and
similar equipment in finished spaces.

Equipment Identification Labels:
1. White letters on black field.
2. Indoor Equipment: Laminated acrylic or melamine plastic sign.

3. Equipment to Be Labeled:

a. Enclosures and electrical cabinets.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 -2
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INSTALLATION

Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes typical for electrical equipment environments specified in Section 260011 "Facility
Performance Requirements for Electrical."

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

Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

Verify identity of item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation
and maintenance manual.

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

Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and
accessibility.

Snap-Around Color-Coding Bands: Secure tight to surface at location with high visibility and
accessibility.

Heat-Shrink, Preprinted Tubes: Secure tight to surface at location with high visibility and
accessibility.

Self-Adhesive Vinyl Tape: Secure tight to surface at location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for minimum
distance of 6 inch where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding.

Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's instructions.

Laminated Acrylic or Melamine Plastic Signs: Attach signs that are not self-adhesive type with
mechanical fasteners appropriate to location and substrate.

END OF SECTION 260553
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SECTION 260936 - MODULAR DIMMING CONTROLS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Wall-box multiscene dimming controls.
2. Conductors and cables.

B.  Related Requirements:
1. Section 260943.23 "Relay-Based Lighting Controls" for additional requirements for the
relay panel and controls.
1.2 DEFINITIONS

A.  Fade Rate: The time it takes each zone to arrive at the next scene, dependent on the degree of
change in lighting level.

B.  Scene: The lighting effect created by adjusting several zones of lighting to the desired intensity.
C. SCR: Silicon-controlled rectifier.
D.  Zone: A luminaire or group of luminaires controlled simultaneously as a single entity. Also
known as a "channel."
1.3 ACTION SUBMITTALS

A. Product Data:

1. Wall-box multiscene dimming controls.
2. Conductors and cables.
B.  Shop Drawings: Detail assemblies of standard components, custom assembled for specific

application on Project. Indicate dimensions, weights, arrangement of components, and clearance
and access requirements.

1. Include elevation views of front panels of control and indicating devices and control
stations.

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

3. Wire Termination Diagrams and Schedules: Coordinate nomenclature and presentation

with Drawings and block diagram. Differentiate between manufacturer-installed and
field-installed wiring.

C.  Field quality-control reports.

MODULAR DIMMING CONTROLS 260936 - 1
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INFORMATIONAL SUBMITTALS

Sample Warranty: For special warranty.

WARRANTY

Special Manufacturer Extended Warranty: Manufacturer warrants that components of modular
dimming controls perform in accordance with specified requirements and agree to provide
repair or replacement of components that fail to perform as specified within extended warranty
period.

1. Initial Extended Warranty Period: Three year(s) from date of Substantial Completion, for
labor, materials, and equipment.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A.  Compatibility:

L. Dimming control components must be compatible with luminaires, drivers, and
transformers.

2. Dimming control devices must be compatible with lighting control system components
specified in Section 260943.23 "Relay-Based Lighting Controls,"

B.  Dimmers and Dimmer Modules: Comply with UL 508.

1. Audible Noise and RFI Suppression: Solid-state dimmers must operate smoothly over
their operating ranges without audible lamp or dimmer noise or RFI. Modules must
include integral or external filters to suppress audible noise and RFI.

2. Dimmer or Dimmer-Module Rating: Not less than 125 percent of connected load unless
otherwise indicated.

C.  Capacities: Unit must be rated for 2000 W at 120 V(ac).

D.  Surge Protection: Withstand supply power surges without impairment to performance.

1. Panels: 6000 V, 3000 A, complying with IEEE C62.41.1 and IEEE C62.41.2.

2. Other System Devices: 6000V, 3000 A, complying with IEEE C62.41.1 and
IEEE C62.41.2.

E. Off Control Position: User-selected off position of any control point must disconnect the load
from line supply.

F. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70 by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.

MODULAR DIMMING CONTROLS 260936 -2
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MULTIPRESET MODULAR DIMMING CONTROLS

Description: Factory-fabricated equipment providing manual dimming consisting of the
following:

Master controller.

Dimmer panels.

Controls must be in a multigang wall box under a single wall plate.

Each zone must be adjustable to indicated number of scenes, which must reside in the
memory of zone controller.

b

Dimmers:
1. Each zone must be configurable to control the following loads:
a. LED lamps.

2. Regulate voltages to maintain a constant light level, with no visible flicker, when the
source voltage varies plus or minus 2 percent of RMS voltage.

Memory: Retain preset scenes and fade settings through power failures by retaining physical
settings of controls.

Device Cover Plates: Master-control cover plate must be one piece.

Master controller must include the following:

1. Wall-box style, single cover plate supplied by manufacturer..
2. Fade time indicated by digital display for current scene while fading.
3. Cover-mounted infrared receiver.

Remote-Control Stations:

1. Control Wiring: NFPA 70, Class 2.
2. Mounting: Single flush wall box with manufacturer's standard faceplate.

Infrared Remote-Control Station: Same functions as for standard remote-control station except
that functions are input by a hand-held infrared transmitter. Operate up to 50 ft. (15 m) within
line of sight of the master controller.

Dimmer Panels: Modular, plug-in type, complying with UL 508.

1. Integrated Short-Circuit Rating: 10 kA at 120 V.

CONDUCTORS AND CABLES

Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.
Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

MODULAR DIMMING CONTROLS 260936 - 3
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Class 2 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than
No. 18 AWG.

PART 3 - EXECUTION

3.1 INSTALLATION OF WIRING

A.  Wiring Method: Comply with requirements in Section 260943.23 "Relay-Based Lighting
Controls" and Section 260533.13 "Conduits for Electrical Systems."

B.  Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Separate
power-limited and nonpower-limited conductors in accordance with conductor manufacturer's
instructions.

C.  Size conductors in accordance with lighting control device manufacturer's instructions unless
otherwise indicated.

D.  Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, device, and outlet boxes; terminal cabinets; and equipment enclosures.

3.2 IDENTIFICATION

A.  Comply with requirements for identification specified in Section 260553 "Identification for
Electrical Systems."

B.  Label each dimmer module with a unique designation.

C.  Label each scene control button with approved scene description.

33 FIELD QUALITY CONTROL
A.  Field tests must be witnessed by Owner.
B.  Tests and Inspections:
1. Continuity tests of circuits.
2. Operational Test: Set and operate controls to demonstrate their functions and capabilities
in a methodical sequence that cues and reproduces actual operating functions.

a. Include testing of modular dimming control equipment under conditions that
simulate actual operational conditions. Record control settings, operations, cues,
and functional observations.

C.  Nonconforming Work:

1. Dimming control components will be considered defective if they do not pass tests and
inspections.
2. Remove and replace defective units and retest.
MODULAR DIMMING CONTROLS 260936 - 4
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D.  Test Labeling: After satisfactory completion of tests and inspections, apply a label to tested
components indicating test results, date, and responsible agency and representative.

E.  Reports: Prepare written reports of tests and observations. Record defective materials and
workmanship and unsatisfactory test results. Record repairs and adjustments.

F. Manufacturer Services:

1. Engage factory-authorized service representative to support field tests and inspections.

END OF SECTION 260936
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SECTION 260943.23 — RELAY-BASED LIGHTING CONTROLS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Lighting control relay panels.
2. Conductors and cables.
B.  Related Requirements:
1. Section 260943 "Modular Dimming Controls" for additional lighting control
requirements.
1.2 DEFINITIONS
A.  Monitoring: Acquisition, processing, communication, and display of equipment status data,
metered electrical parameter values, power quality evaluation data, event and alarm signals,
tabulated reports, and event logs.
1.3 ACTION SUBMITTALS
A.  Product Data:

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for control modules, power distribution components, relays,
manual switches and cover plates, and conductors and cables.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

3. Sound data including results of operational tests of dimming controls.

4. Operational documentation for software and firmware.

B.  Shop Drawings: For each relay panel and related equipment.

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

2. Detail wiring partition configuration, current, and voltage ratings.

3. Short-circuit current rating of relays.

4. Wire Termination Diagrams and Schedules: Coordinate nomenclature and presentation
with Drawings and block diagram. Differentiate between manufacturer-installed and
field-installed wiring.

C.  Field quality-control reports.
RELAY-BASED LIGHTING CONTROLS 260943.23 - 1
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INFORMATIONAL SUBMITTALS

Sample warranties.

MAINTENANCE MATERIAL SUBMITTALS

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

1. Lighting Control Relays: Equal to 20 percent of amount installed, but no fewer than 3.

DELIVERY, STORAGE, AND HANDLING

Handle and prepare panels for installation in accordance with NECA 407.

WARRANTY

Special Manufacturer Extended Warranty: Manufacturer warrants that components of
standalone multipreset modular dimming controls perform in accordance with specified
requirements and agrees to provide repair or replacement of components that fail to perform as
specified within extended warranty period.

1. Initial Extended Warranty Period: Three year(s) from date of Substantial Completion, for
labor, materials, and equipment.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A.  Sequence of Operations: Input signal from field-mounted manual switches, or digital signal
sources, must open or close one or more lighting control relays in the lighting control panels.
Any combination of inputs must be programmable to any number of control relays.

B.  Surge Protective Device: Factory installed as an integral part of control components or field-
mounted surge suppressors complying with UL 1449, SPD Type 2.

C. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70 by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.

D.  Comply with 47 CFR 15, Subparts A and B, for Class A digital devices.

E.  Comply with UL 916.

RELAY-BASED LIGHTING CONTROLS 260943.23 - 2
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LIGHTING CONTROL RELAY PANELS

Description: Standalone lighting control panel using mechanically latched relays to control
lighting and appliances.

Lighting Control Panel:

1. A single enclosure with incoming lighting branch circuits, control circuits, switching
relays, and on-board timing and control unit.

2. A vertical barrier separating branch circuits from control wiring.

Control Unit: Contain the power supply and electronic control for operating and monitoring
individual relays.

1. Nonvolatile memory must retain all setup configurations. After a power failure, the
controller must automatically reboot and return to normal system operation, including
accurate time of day and date.

Relays:

1. Electrically operated, mechanically held single-pole switch, rated at 20 A at 120 V.
Short-circuit current rating must be not less than 14 kA.

Power Supply: NFPA 70, Class 2, sized for connected equipment, plus 20 percent spare
capacity. Powered from a dedicated branch circuit of the panelboard that supplies power to the
line side of the relays, sized to provide control power for the local panel-mounted relays, bus
system, control-voltage inputs, field-installed occupancy sensors, and photo sensors.

Operator Interface:

1. Digital display and intuitive drop-down menus to assist in programming.
2. Log and display relay on-time.
3. Connect relays to one or more time and sequencing schemes.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Receive, inspect, handle, and store panels in accordance with NECA 407.
B.  Examine panels before installation. Reject panels that are damaged or rusted or have been
subjected to water saturation.
C.  Examine elements and surfaces to receive panels for compliance with installation tolerances and
other conditions affecting performance of the Work.
D.  Proceed with installation only after unsatisfactory conditions have been corrected.
RELAY-BASED LIGHTING CONTROLS 260943.23 - 3
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32 INSTALLATION OF WIRING

A.  Wiring Methods:

1. Install cables in raceways except within cabinets, accessible ceiling spaces, and gypsum
board partitions where unenclosed wiring method may be used.

2. Conceal raceway and cables except in unfinished spaces.

3. Provide plenum-rated cable, where installed exposed, within environmental airspaces,
including plenum ceilings.

4. Comply with requirements for raceways specified in Section 260533.13 "Conduits for

Electrical Systems."

B. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and
distribution spools.

33 INSTALLATION OF PANELS
A.  Install panels and accessories in accordance with NECA 407.

B.  Mount panel cabinet plumb and rigid without distortion of box.

C.  Install filler plates in unused spaces.

34 IDENTIFICATION

A.  Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

B.  Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 260553 "Identification for Electrical Systems."

C.  Create a directory to indicate loads served by each relay; incorporate Owner's final room
designations. Obtain approval before installing. Use a PC or typewriter to create directory;
handwritten directories are unacceptable.

D. Lighting Control Panel Nameplates: Label each panel with a nameplate complying with
requirements for identification specified in Section 260553 "Identification for Electrical
Systems."

3.5 FIELD QUALITY CONTROL

A.  Field tests must be witnessed by Owner.

RELAY-BASED LIGHTING CONTROLS 260943.23 - 4
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B.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for relays and controls
described below. Certify compliance with manufacturer's test parameters.

a. Relay Panel Tests:

1) Compare nameplate with Drawings and Specifications.
2)  Inspect physical and mechanical conditions.

3)  Inspect anchorage and alignment.

4)  Verify that the units are clean.

5) Operate the controls to ensure smooth operation.

C.  Nonconforming Work:

1. Lighting control panel will be considered defective if they do not pass tests and
inspections.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate

compliance; otherwise, replace with new units and retest.
D.  Prepare test and inspection reports, including a certified report that identifies lighting control
panels and describes scanning results. Include notation of deficiencies detected, remedial action
taken, and observations made after remedial action.

E. Manufacturer Services:

1. Engage factory-authorized service representative to support field tests and inspections.

3.6 SYSTEM STARTUP
A.  Engage a factory-authorized service representative to perform startup service.
1. Complete installation and startup checks in accordance with manufacturer's instructions.
2. Confirm correct communications wiring and program the lighting control system in
accordance with approved configuration schedules, time-of-day schedules, and input
override assignments.
B.  Software and Firmware Service Agreement:
1. Technical Support: Beginning at Substantial Completion, verify that software and

firmware service agreement includes software support for two years.

END OF SECTION 260943.23
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