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SECTION 26 2726
WIRING DEVICES - LUTRON
This section includes wiring devices and associated accessories and features basis of design products from Lutron Electronics Company, Inc. Devices include dimmers and switches (including those with wireless communication inputs for wireless sensors), fan speed controllers, receptacles, and wireless control stations.
SECTION 26 2726 (16140) - WIRING DEVICES - LUTRON, Copyright 2014-2024, Lutron Electronics Company, Inc
PART 1   GENERAL

1.01 SECTION INCLUDES

A. Mechanical wall switches.

B. Wall dimmers and electronic switches.

1. Includes wired wall dimmers and switches with wireless communication inputs.

C. Fan speed controllers.

D. Receptacles.

E. Accessory low voltage devices.

F. Wall plates.

G. Wireless control stations.
H. Load control modules for wireless sensors and control stations.
I. Power interfaces.

1.02 RELATED REQUIREMENTS

A. Section 12 2509.13 - Window Shade Control System – Lutron Hyperion: Window shade controls, to match accessory receptacles and wall plates specified in this section.

B. Section 26 0526 - Grounding and Bonding for Electrical Systems.

C. Section 26 0537 - Boxes.

D. Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.

E. Section 26 0923 - Lighting Control Devices- Lutron: Devices for automatic control of lighting, to match lighting controls, accessory receptacles and wallplates specified in this section.

1. Includes wireless sensors compatible with wireless devices specified in this section.

F. Section 26 0924 - Lighting Controls - Lutron Caseta Wireless: Lighting controls, to match accessory receptacles and wall plates specified in this section.
G. Section 26 0924 - Lighting Controls - Lutron Vive: Lighting controls, to match accessory receptacles and wall plates specified in this section.
H. Section 26 0936 – Modular Dimming Controls – Lutron QS: Lighting controls, to match accessory receptacles and wall plates specified in this section.
I. Section 26 0943 - Network Lighting Controls – Lutron Quantum: Lighting controls, to match accessory receptacles and wall plates specified in this section.
J. Section 26 0943 - Network Lighting Controls – Lutron Homeworks QS: Lighting controls, to match accessory receptacles and wall plates specified in this section.
1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. ASTM D4674 - Standard Practice for Accelerated Testing for Color Stability of Plastics Exposed to Indoor Office Environments; 2019.

C. ASTM E308 - Standard Practice for Computing the Colors of Objects by Using the CIE System; 2022.

D. IEC 60929 - AC and/or DC-Supplied Electronic Control Gear for Tubular Fluorescent Lamps - Performance Requirements; 2011, with Amendment (2015).
E. IEC 61000-4-2 - Electromagnetic Compatibility (EMC) - Part 4-2: Testing and Measurement Techniques - Electrostatic Discharge Immunity Test; 2008.

F. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and less) AC Power Circuits; 2002 (Cor 1, 2012).

G. ISO 9001 - Quality Management Systems-Requirements; 2015.

H. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors Association; 2015.

I. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical Contractors Association; 2016.

J. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers and Discharge Ballasts; National Electrical Manufacturers Association; 2023.
K. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers Association; 1999 (Reaffirmed 2020).

L. NEMA WD 6 - Wiring Device -- Dimensional Specifications; National Electrical Manufacturers Association; 2021 (ANSI/NEMA WD 6).

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

N. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

O. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

P. UL 508 - Industrial Control Equipment; Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

Q. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, Including All Revisions.

R. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
S. UL 1310 – Class 2 Power Units; Current Edition, Including All Revisions.
T. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

U. UL 1917 - Solid-State Fan Speed Controls; Current Edition, Including All Revisions.

V. UL 2043 - Fire Test for Heat and Visible Smoke Release for Discrete Products and Their Accessories Installed in Air-Handling Spaces; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of wiring devices with millwork, furniture, equipment, etc. installed under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of actual equipment to be installed.

3. Coordinate the placement of wall controls with actual installed door swings.

4. Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior to proceeding with work.

B. Sequencing:

1. Do not install wiring devices until final surface finishes<< and painting>> are complete.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and configurations.

1. Wall Dimmers: Include derating information for ganged multiple devices.

C. Samples: <<One; or __________>> for each type and color of device and wall plate specified.

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

E. Operation and Maintenance Data:

1. Wall Dimmers: Include information on operation and setting of presets.

F. Project Record Documents: Record actual installed locations of wiring devices.

G. Warranty: Submit sample of manufacturer's warranty and documentation of final executed warranty completed in Owner's name and registered with manufacturer.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Wall Plates: <<One; Two; or ____>> of each style, size, and finish.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

C. Manufacturer Qualifications:

With the proliferation of wireless devices, experience working with RF controls is critical to understanding good design for reliability.

1. Company with not less than ten years of experience manufacturing lighting controls, including products using wireless communication between devices.

2. Registered to ISO 9001, including in-house engineering for product design activities.

If there is a problem on the job site, the manufacturer must be reachable 24 hours per day, 7 days per week to resolve any lighting control issues. If this service is not provided, project cost overruns and delays can occur. Additionally, answering services can add to frustration and delays.

3. Provides factory direct technical support hotline available 24 hours per day, 7 days per week.

4. Qualified to supply specified products and to honor claims against product presented in accordance with warranty.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS

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

1. Basis of Design System Requirements, Unless Otherwise Indicated:

a. Ambient Temperature:

1) Lighting Controls: Between 32 and 104 degrees F (0 and 40 degrees C).

b. Relative Humidity: Less than 90 percent, non-condensing.

c. Protect lighting controls from dust.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Wallbox Dimmers, Switches, and Fan Speed Controllers: One year 100 percent parts coverage, no manufacturer labor coverage.

PART 2   PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design Manufacturer: Lutron Electronics Company, Inc: www.lutron.com.

B. Other Acceptable Manufacturers:

1. <<______>>.

2. <<______>>.

3. Products by listed manufacturers are subject to compliance with specified requirements<< and prior approval of Architect; or _________>>.

C. Substitutions: <<See Section 01 6000 - Product Requirements; Not permitted; or __________>>.

1. All proposed substitutions (clearly delineated as such) must be submitted in writing for approval by Architect a minimum of <<10; or _____>> working days prior to the bid date and must be made available to all bidders. Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

2. Any proposed substitutions to be reviewed by Architect at Contractor's expense<< at a rate of $200 per hour; at a rate of _________; or __________>>.

3. By using pre-approved substitutions, Contractor accepts responsibility and associated costs for all required modifications to related equipment and wiring. Provide complete engineered shop drawings (including power wiring) with deviations from the original design highlighted in an alternate color for review and approval by Architect prior to rough-in.

4. Source Limitations: Where possible, furnish products produced by a single manufacturer and obtained from a single supplier.

2.02 WIRING DEVICES - GENERAL REQUIREMENTS

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the purpose specified and indicated.

B. Provide wiring devices suitable for intended use and with ratings adequate for load served.

C. Unless specifically indicated to be excluded, provide all required equipment, conduit, boxes, wiring, connectors, hardware, supports, accessories, programming, etc. as necessary for a complete operating system that provides the control intent indicated.

Typical dimming equipment is rated for 40 degrees C (104 degrees F). This is the maximum ambient temperature that can exist while the dimming equipment is operating at full load conditions. Include the following paragraph to ensure that the operating equipment is designed to operate at worst case environmental conditions without affecting product life.

D. Design lighting control equipment for 10 year operational life while operating continually at any temperature in an ambient temperature range of 32 degrees F (0 degrees C) to 104 degrees F (40 degrees C) and 90 percent non-condensing relative humidity.

E. Electrostatic Discharge Tolerance: Design and test equipment to withstand electrostatic discharges without impairment when tested according to IEC 61000-4-2.

Power dropouts occur frequently. The momentary interruption of power should not cause extended periods without lighting or require some manual intervention to reset the lighting system. Some manufacturers may define power failure memory as a feature that handles momentary power outages on the order of 20 seconds. This does not account for power outages that occur for a longer period of time.

F. Power Failure Recovery: When power is interrupted for periods up to 10 years and subsequently restored, lights to automatically return to same levels (dimmed setting, full on, or full off) as prior to power interruption.

G. Wireless Devices:

1. Capable of having addresses automatically assigned to them.

2. Receives signals from other wireless devices and provides feedback to user.

3. Capable of determining which devices have been addressed.

4. RF Frequency: 434 MHz; operate in FCC governed frequency spectrum for periodic operation; continuous transmission spectrum is not permitted.

The FCC sets limits on EMI/RFI for both non-consumer (commercial and industrial) and consumer (residential) applications. The class B, consumer limits are more stringent than the class A, non-consumer limits.

5. RF Range: 60 feet (18 m) line-of-sight or 30 feet (9 m) through typical construction materials between RF transmitting devices and compatible RF receiving devices.

6. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits: Comply with FCC requirements of CFR, Title 47, Part 15, for Class B application.

H. Device Finishes:

1. Wall Controls: <<As indicated on the drawings; To be selected by Architect; or __________>>.

2. Receptacles: <<As indicated on drawings; To be selected by Architect; Match wall controls; or _________>>.

3. Low Voltage Jacks: <<White device with wall plate to match receptacle wall plate finish; or __________>>.

4. Standard Colors: Comply with NEMA WD1 where applicable.

5. Color Variation in Same Product Family: Maximum delta E of 1, CIE L*a*b color units per ASTM E308.

Daylight or fluorescent lighting generate ultraviolet light which can cause parts that do not meet ASTM D4674 to discolor/yellow over time.
6. Visible Parts: Exhibit ultraviolet color stability when tested with multiple actinic light sources as defined in ASTM D4674. Provide proof of testing upon request.

2.03 MECHANICAL WALL SWITCHES

A. Comply with NEMA WD 6, where applicable, and list as complying with UL 20.

The following products are based on Lutron Claro Series (Designer Style).

B. Paddle Type Mechanical Wall Switches:

1. Switch Control: Paddle type rocker switch for on/off operation.

2. Product(s) - Paddle Type Mechanical Switches:

a. Single-pole switch, 15 A, 120/277 V.

b. Three-way switch, 15 A, 120/277 V.

c. Four-way switch, 15 A, 120/277 V.

The following products are based on Lutron Nova T Series (Architectural Style).

C. Slider Type Mechanical Wall Switches:

1. Switch Control: Captive linear slider for on/off operation.

2. Product(s) - Slider Type Mechanical Switches:

a. Single-pole switch, 20 A, 120 V.

b. Three-way switch, 20 A, 120 V.

c. Four-way switch, 20 A, 120 V.

2.04 WALL DIMMERS AND ELECTRONIC SWITCHES

A. General Requirements:

When off, the semiconductor in a dimmer circuit can allow leakage current to the load creating the possibility for an electrical shock. It is common for this leakage current to exceed 5 milliamps (the UL limit for GFCI outlets). Using an air gap eliminates leakage current by requiring a physical disconnect in the off position to prevent electric shock when servicing the load.

1. Utilize air gap off, activated when user selects "off" to disconnect the load from line supply.

2. Provide air gap service switch accessible without removing faceplate.

3. Operates at the rated capacity across the full ambient temperature range including modified capacities for ganged configurations which require removal of fins.

4. Provide radio frequency interference suppression.

5. Surge Tolerance: Designed and tested to withstand surges of 6,000 V, 200 amps according to IEEE C62.41.2 without impairment to performance.

6. Dimmers: Provide full range, continuously variable control of light intensity.

7. Dimmers for Electronic Low Voltage (ELV) Transformers:

a. Provide circuitry designed to control the input of electronic (solid-state) low voltage (ELV) transformers. Do not use dimmers that utilize standard phase control.

b. Provide resettable overload protection that provides automatic shut-off when dimmer capacity is exceeded. Do not use protection methods that are non-resettable or require device to be removed from outlet box.

c. Designed to withstand a short, per UL 1472, between load hot and either neutral or ground without damage to dimmer.

8. Dimmers for Magnetic Low Voltage (MLV) Transformers:

a. Provide circuitry designed to control and provide a symmetrical AC waveform to input of magnetic low voltage transformers per UL 1472.

b. Magnetic low voltage transformers to operate below rated current or temperature.

9. Fluorescent Dimmers:

a. Provides direct control of fluorescent dimming ballasts up to the ballast manufacturer's specified rating.

10. Electronic Switches:

a. Listed as complying with UL 20, UL 508, and UL 1472.

The following products are based on Lutron Diva Series (Designer Style).

B. Preset Wall Dimmers:

1. Dimmer Control: Paddle switch for on/off operation with small, discrete, captive linear slide for dimmer adjustment.

2. 3-Way Dimmers: Compatible with standard 3-way and 4-way mechanical switches.

3. Dimmer High End:

a. Dimmers for Electronic Low Voltage (ELV) Transformers: Minimum of 90 percent of line voltage.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

4. Product(s) - Preset Dimmers:

a. <<Type _____ - >>Preset Dimmer: Incandescent/halogen (600 W, 120 V), dimmable CFL/LED (150 W, 120 V); adjustable low end trim; does not have locator light.

b. <<Type _____ - >>Preset Dimmer: Incandescent/halogen (600 W, 120 V), dimmable CFL/LED (250 W, 120 V), LED Driver (350 W, 120 V - maximum of 8 drivers); adjustable low end trim; does not have locator light.

c. <<Type _____ - >>Preset Dimmer: Incandescent/halogen (600 W, 120 V); with locator light.

d. <<Type _____ - >>Preset Dimmer: Incandescent/halogen (1,000 W, 120 V); with locator light.

e. <<Type _____ - >>Preset Dimmer: Electronic low voltage (300 W, 120 V); with locator light.

f. <<Type _____ - >>Preset Dimmer: Reverse phase electronic low voltage, dimmable LED/CFL (250 W, 120 V), incandescent/halogen (500 W, 120 V), ELV with halogen (500 W, 120 V); neutral required; minimum load requirement; does not have locator light.

g. <<Type _____ - >>Preset Dimmer: Magnetic low voltage (600 VA/450 W, 120 V); with locator light.

h. <<Type _____ - >>Preset Dimmer: Magnetic low voltage (1,000 VA/800 W, 120 V); with locator light.

i. <<Type _____ - >>Preset Dimmer: 3-wire fluorescent ballast/LED driver (8 A, 120 V); with locator light.

j. <<Type _____ - >>Preset Dimmer: 3-wire fluorescent ballast/LED driver (6 A, 277 V); with locator light.

k. <<Type _____ - >>Preset Dimmer: 0-10V control for 0-10V fluorescent ballasts/LED drivers (50 mA max control current); no power pack required to switch line voltage load (8 A, 120-277 V); adjustable high-end and low-end trim; does not have locator light.

l. <<Type _____ - >>Preset Dimmer: 0-10V control for 0-10V fluorescent ballasts/LED drivers (30 mA max control current); 24 V, requires power pack to switch line voltage load; adjustable high-end and low-end trim; does not have locator light; requires permanent barrier when ganged with line-voltage devices.
The following products are based on Lutron Sunnata Series.

C. Paddle Switch/Touch Wall Dimmers and Switches:

1. Finish: <<As specified for wall controls in "Device Finishes" under LIGHTING CONTROL SYSTEM - GENERAL REQUIREMENTS article above; As indicated on drawings; To be selected by Architect; or __________>>.

2. Switch Control:  Paddle switch for on/off operation.

a. Tap and hold of bottom button for more than one second initiates 30-second delay followed by turning lights off.

b. Advanced Programming Mode: Provides for customized adjustment of functions.

1) LED brightness.

2) Light bar/locator light on/off when lights are on/off.

3. Dimmer Control: Paddle switch with integrated touch LED bar for dimmer adjustment.

a. Single tap of top button fades lights to full on or preset level according to programming.

b. Double tap of top button raises lights to full on.

c. Single tap of bottom button fades lights to off.

d. Tap and hold of bottom button for more than one second initiates 20-second delay followed by 10-second fade of lights to off.

e. LED bar indicates current light level, and functions as locator light when dimmer is off according to programming.

f. Advanced Programming Mode: Provides for customized adjustment of functions.

1) High/low end trims.

2) On to preset level/full on.

3) LED brightness.

4) Light bar/locator light on/off when lights are on/off.

5) Forward/reverse phase dimming (PRO LED+ dimmers only).

4. Products – Paddle Switch/Touch Dimmers:

a. <<Type _____ - >>Paddle Switch/Touch Dimmer: Dimmable LED (150 W, 120 V), incandescent/halogen (600 W, 120 V); compatible with standard 3-way mechanical switches; multi-location capability using accessory switches (up to nine accessory switches may be connected).

b. <<Type _____ - >>Accessory Switch:  Provides multi-location capability for compatible dimmers.

1) Single tap of top button fades lights to full on or preset level according to programming on main dimmer.

2) Double tap of top button raises lights to full on.

3) Single tap of bottom button fades lights to off. 

4) Tap and hold of bottom button for more than one second initiates 20-second delay followed by 10-second fade of lights to off.

c. <<Type _____ - >>Paddle Switch/Touch Dimmer: Dimmable LED (250 W, 120 V), incandescent/halogen (500 W, 120 V), magnetic low voltage (400 VA/300 W, 120 V), LED Driver (400 W, 120 V - maximum of 20 drivers); neutral required; multi-location capability using companion dimmers (up to four companion dimmers may be connected).

d. <<Type _____ - >>Companion Dimmer:  Provides multi-location capability for compatible dimmers with true control and LED feedback of light level from all locations.

5. Products – Paddle Switch Electronic Switches:

a. <<Type _____ - >>Paddle Switch/Touch Electronic Switch: 6 A lighting, 1/10 HP motor (120 V); neutral required; multi-location capability using companion switches (up to four companion switches may be connected).

b. <<Type _____ - >>Companion Switch:  Provides multi-location capability for compatible switches with LED feedback of load state from all locations.

The following products are based on Lutron GrafikT Series.

D. Single Touch Wall Dimmers and Switches:

1. Switch Control:  Single-touch LED bar for on/off operation.

2. Dimmer Control: Single touch LED bar with one portion of bar for on/off operation and one portion for dimmer adjustment.

a. Single touch of light level adjustment control portion of LED bar raises/lowers lights, with new level becoming the current preset level.

b. Single touch of on/off control portion of LED bar raises lights to preset level.

c. Provides audible feedback for touch control confirmation.

d. LED bar indicates on/off status and current light level, and functions as locator light when dimmer is off.

e. Advanced Programming Mode: Provides for customized adjustment of dimmer functions.

1) High/low end trims.

2) LED brightness.

3) Sound on/off.

4) Off fade time.

5) On fade time.

6) Forward/reverse phase dimming (phase selectable dimmers only).

3. LED Color: White.

4. Product(s) - Single Touch Dimmers:

a. <<Type _____ - >>Single Touch Dimmer: Dimmable LED (150 W, 120 V), incandescent/halogen (600W, 120 V).

b. <<Type _____ - >>Single Touch Dimmer: Dimmable LED (250 W, 120 V), incandescent/halogen (600 W, 120 V), magnetic low voltage (400 VA/300 W, 120 V), LED Driver (400 W, 120 V - maximum of 10 drivers); neutral optional (neutral required for magnetic low voltage and LED Driver); multi-location capability using companion dimmers (up to four companion dimmers may be connected).

c. <<Type _____ - >>Single Touch Phase Selectable Dimmer: Electronic low voltage (500 W, 120 V), dimmable LED (250 W, 120 V), incandescent/halogen (500 W, 120 V), magnetic low voltage (400 VA/300 W, 120 V) LED Driver (400 W, 120 V - maximum of 10 drivers); neutral required; multi-location capability using companion dimmers (up to four companion dimmers may be connected).

d. <<Type _____ - >>Single Touch Companion Dimmer:  Provides multi-location capability for compatible dimmers with true control and LED feedback of light level from all locations.
5. Product(s) - Single Touch Electronic Switches:

a. <<Type _____ - >>Single Touch Electronic Switch: 5 A lighting, 3 A fan, 1/10 HP motor (120 V); neutral required; multi-location capability using companion switches (up to four companion switches may be connected); minimum load requirement.

b. <<Type _____ - >>Single Touch Companion Switch:  Provides multi-location capability for compatible switches with true control and LED feedback of light level from all locations.

E. Single Touch Wall Dimmers and Switches with Wireless Communication Inputs:

1. Communicates via radio frequency with up to nine compatible occupancy/vacancy sensors and/or wireless control stations, and one daylight sensor.

2. Switch Control:  Single-touch LED bar for on/off operation.

3. Dimmer Control: Single touch LED bar with one portion of bar for on/off operation and one portion for dimmer adjustment.

a. Single touch of light level adjustment control portion of LED bar raises/lowers lights, with new level becoming the current preset level.

b. Single touch of on/off control portion of LED bar raises lights to preset level or fades lights to off.

c. Provides audible feedback for touch control confirmation.

d. LED bar indicates on/off status and current light level, and functions as locator light when dimmer is off.

e. Advanced Programming Mode: Provides for customized adjustment of dimmer functions.

1) High/low end trims.

2) LED brightness.

3) Sound on/off.

4) Off fade time.

5) On fade time.

6) Forward/reverse phase dimming (phase selectable dimmers only).

4. LED Color: White.

5. Product(s) - Single Touch Dimmers with Wireless Communication Inputs:

a. <<Type _____ - >>Single Touch Dimmer: Dimmable LED (150 W, 120 V), incandescent/halogen (600W, 120 V).

b. <<Type _____ - >>Single Touch Dimmer: Dimmable LED (250 W, 120 V), incandescent/halogen (600 W, 120 V), magnetic low voltage (400 VA/300 W, 120 V), LED Driver (400 W, 120 V - maximum of 10 drivers); neutral optional (neutral required for magnetic low voltage and LED Driver); multi-location capability using companion dimmers (up to four companion dimmers may be connected).

c. <<Type _____ - >>Single Touch Phase Selectable Dimmer: Electronic low voltage (500 W, 120 V), dimmable LED (250 W, 120 V), incandescent/halogen (500 W, 120 V), magnetic low voltage (400 VA/300 W, 120 V) LED Driver (400 W, 120 V - maximum of 10 drivers); neutral required; multi-location capability using companion dimmers (up to four companion dimmers may be connected).

d. <<Type _____ - >>Single Touch Companion Dimmer:  Provides multi-location capability for compatible dimmers with true control and LED feedback of light levels from all locations.
6. Product(s) - Single Touch Electronic Switches with Wireless Communication Inputs:

a. <<Type _____ - >>Single Touch Electronic Switch: 5 A lighting, 3 A fan, 1/10 HP motor (120 V); neutral required; multi-location capability using companion switches (up to four companion switches may be connected); minimum load requirement.

b. <<Type _____ - >>Single Touch Companion Switch:  Provides multi-location capability for compatible switches with true control and LED feedback of light level from all locations.

The following products are based on Lutron Maestro Series (Designer Style).

F. Preset Smart Wall Dimmers and Switches:

1. Dimmer Control: Multi-function tap switch with small, raised rocker for dimmer adjustment.

a. Rocker raises/lowers light level, with new level becoming the current preset level.

b. Switch single tap raises lights to preset level or fades lights to off.

c. Switch double tap raises light to full on level.

d. Switch tap and hold slowly fades lights to off over an extended period.

e. LEDs adjacent to tap switch indicate light level when dimmer is on, and function as locator light when dimmer is off.

2. Dimmer High End Trim:

a. Incandescent Dimmers: Minimum of 92 percent of line voltage.

b. Dimmers for Electronic Low Voltage (ELV) Transformers: Minimum of 95 percent of line voltage.

c. Dimmers for Magnetic Low Voltage Transformers: Minimum of 92 percent of line voltage.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

3. Product(s) - Preset Smart Dimmers:

a. <<Type _____ - >>Preset Smart Dimmer: Incandescent/halogen (600 W, 120 V), dimmable CFL/LED (150 W, 120 V); compatible with standard 3-way mechanical switches; multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of high/low end trims, LED brightness, on/off fade times, and protected preset.

b. <<Type _____ - >>Preset Smart Phase Selectable Dimmer: Electronic low voltage (500 W, 120 V), dimmable LED (250 W, 120 V), incandescent/halogen (500 W, 120 V), magnetic low voltage (400 VA/300 W, 120 V), LED Driver (400 W, 120 V - maximum of 20 drivers); neutral required or optional depending on load; multi-location capability using companion dimmers (up to nine companion dimmers may be connected); customized programming of high/low end trims, LED brightness, on/off fade times, protected preset, and forward/reverse phase dimming.

c. <<Type _____ - >>Preset Smart Dimmer: Incandescent/halogen (600 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

d. <<Type _____ - >>Preset Smart Dimmer: Incandescent/halogen (1,000 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

e. <<Type _____ - >>Preset Smart Dimmer: Electronic low voltage (600 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

f. <<Type _____ - >>Preset Smart Dimmer: Magnetic low voltage (600 VA/450 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

g. <<Type _____ - >>Preset Smart Dimmer: Magnetic low voltage (1,000 VA/800 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

h. <<Type _____ - >>Preset Smart Dimmer: 3-wire fluorescent ballast/LED driver (6 A, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

i. <<Type _____ - >>Preset Smart Dimmer: 3-wire fluorescent ballast/LED driver (6 A, 277 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement; customized programming of on/off fade times and protected preset.

j. <<Type _____ - >>Companion Dimmer: Provides multi-location capability for compatible dimmers.

4. Product(s) - Electronic Switches:

a. <<Type _____ - >>Electronic Switch: 8 A lighting/3 A fan (120 V); neutral required; multi-location capability using companion switches (up to nine companion switches may be connected); minimum load requirement.

b. <<Type _____ - >>Electronic Switch: 6 A lighting (277 V); neutral required; multi-location capability using companion switches (up to nine companion switches may be connected); minimum load requirement.

c. <<Type _____ - >>Companion Switch: Provides multi-location capability for compatible electronic switches.

The following products are based on Lutron Maestro Wireless Series.

G. Preset Smart Wall Dimmers and Switches with Wireless Communication Inputs:

1. Communicates via radio frequency with up to nine compatible occupancy/vacancy sensors and/or wireless control stations, and one daylight sensor.

2. Dimmer Control: Multi-function tap switch with small, raised rocker for dimmer adjustment.

a. Rocker raises/lowers light level, with new level becoming the current preset level.

b. Switch single tap raises lights to preset level or fades lights to off.

c. Switch double tap raises light to full on level.

d. Switch tap and hold slowly fades lights to off over period of 10 seconds.

e. LEDs adjacent to tap switch indicate light level when dimmer is on, and function as locator light when dimmer is off.

3. Switch Control: Switch single tap turns lights on/off.

4. Dimmer High End Trim:

a. Incandescent Dimmers: Minimum of 92 percent of line voltage.

b. Dimmers for Electronic Low Voltage (ELV) Transformers: Minimum of 95 percent of line voltage.

c. Dimmers for Magnetic Low Voltage Transformers: Minimum of 92 percent of line voltage.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

5. Product(s) - Preset Smart Dimmers with Wireless Communication Inputs:

a. <<Type _____ - >>Preset Smart Dimmer: Incandescent/halogen (600 W, 120 V), magnetic low voltage (600 VA/450 W, 120 V), dimmable CFL/LED (150 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement.

b. <<Type _____ - >>Preset Smart Dimmer: Incandescent (600 W, 120 V), magnetic low voltage (600 VA/450 W, 120 V); neutral required; multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement.

c. <<Type _____ - >>Preset Smart Dimmer: Incandescent (1,000 W, 120 V), magnetic low voltage (1,000 VA/800 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement.

d. <<Type _____ - >>Preset Smart Dimmer: Magnetic low voltage (600 VA/450 W, 120 V); multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement.

e. <<Type _____ - >>Preset Smart Dimmer: Electronic low voltage (600 W, 120 V); neutral required; multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement.

f. <<Type _____ - >>Preset Smart Dimmer: 3-wire fluorescent ballast/LED driver (6 A, 120-277 V); neutral required; multi-location capability using companion dimmers (up to nine companion dimmers may be connected); minimum load requirement.

g. <<Type _____ - >>Companion Dimmer: Provides multi-location capability for compatible dimmers.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

6. Product(s) - Electronic Switches with Wireless Communication Inputs:

a. <<Type _____ - >>Electronic Switch: 6 A lighting/3 A fan (120 V); neutral required; multi-location capability using companion switches (up to nine companion switches may be connected); minimum load requirement.

b. <<Type _____ - >>Electronic Switch: 8 A lighting/5.8 A fan (120 V); neutral required; multi-location capability using companion switches (up to nine companion switches may be connected); minimum load requirement.

c. <<Type _____ - >>Electronic Switch: 8 A lighting/3 A fan (120 V); 8 A lighting (277 V); multi-location capability using companion switches (up to nine companion switches may be connected); minimum load requirement.

d. <<Type _____ - >>Companion Switch: Provides multi-location capability for compatible electronic switches.

The following is based on Lutron 5A 2-Button RF Switch.

H. Electronic Switches with Wireless Communication Inputs:

1. Communicates via radio frequency with up to nine compatible occupancy/vacancy sensors and/or wireless control stations, and one daylight sensor.

2. Switch Control: Separate tap switches for turning lights on and off.

a. LED adjacent to tap switches indicates load status, and functions as locator light when switch is off.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

3. Product(s) - Electronic Switches with Wireless Communication Inputs:

a. <<Type _____ - >>Electronic Switch: CFL/LED (5 A, 120/277 V), fluorescent (5 A, 120/277 V), incandescent/halogen (600 W, 120 V), magnetic low voltage (600 VA/450 W, 120 V; 1400 VA/1000 W, 277 V), fan (3 A, 120 V); compatible with standard 3-way mechanical switches; minimum load requirement.

The following products are based on Lutron Nova T Series (Architectural Style).

I. Slider Type Wall Dimmers:

1. Slider Preset Dimmer Control: Captive linear slider for dimmer adjustment with on/off operation by pressing slider.

2. Slide-to-Off Dimmer Control: Captive linear slider for dimmer adjustment (slide down for off position).

3. 3-Way Dimmers:  Compatible with standard 3-way and 4-way mechanical switches.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

4. Product(s) - Slider Preset Dimmers:

a. <<Type _____ - >>Slider Preset Dimmer: Incandescent/halogen (600 W, 120 V).

b. <<Type _____ - >>Slider Preset Dimmer: Incandescent/halogen (1,000 W, 120 V).

c. <<Type _____ - >>Slider Preset Dimmer: Incandescent/halogen (1,500 W, 120 V).

d. <<Type _____ - >>Slider Preset Dimmer: Magnetic low voltage (600 VA/450 W, 120 V).

e. <<Type _____ - >>Slider Preset Dimmer: Magnetic low voltage (1,000 VA/800 W, 120 V).

f. <<Type _____ - >>Slider Preset Dimmer: Magnetic low voltage (1,500 VA/1,200 W, 120 V).

g. <<Type _____ - >>Slider Preset Dimmer: 3-wire fluorescent ballast/LED driver (8 A, 120 V).

h. <<Type _____ - >>Slider Preset Dimmer: 3-wire fluorescent ballast/LED driver (6 A, 277 V).

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

5. Product(s) - Slide-to-Off Dimmers:

a. <<Type _____ - >>Slide-to-Off Dimmer: Incandescent/halogen (1,000 W, 120 V), dimmable CFL/LED (250 W, 120 V), LED Driver (400 W, 120 V – maximum of 10 drivers).

b. <<Type _____ - >>Slide-to-Off Dimmer: Incandescent/halogen (600 W, 120 V).

c. <<Type _____ - >>Slide-to-Off Dimmer: Incandescent/halogen (1,000 W, 120 V).

d. <<Type _____ - >>Slide-to-Off Dimmer: Incandescent/halogen (1,500 W, 120 V).

e. <<Type _____ - >>Slide-to-Off Dimmer: Incandescent/halogen (1,950 W, 120 V).

f. <<Type _____ - >>Slide-to-Off Dimmer: Electronic low voltage (300 W, 120 V).

g. <<Type _____ - >>Slide-to-Off Dimmer: Electronic low voltage (600 W, 120 V).

h. <<Type _____ - >>Slide-to-Off Dimmer: Magnetic low voltage (600 VA/450 W).

i. <<Type _____ - >>Slide-to-Off Dimmer: Magnetic low voltage (1,000 VA/800 W).

j. <<Type _____ - >>Slide-to-Off Dimmer: Magnetic low voltage (1,500 VA/1,200 W, 120 V).

k. <<Type _____ - >>Slide-to-Off Dimmer: 3-wire fluorescent ballast/LED driver (16 A, 120 V).

l. <<Type _____ - >>Slide-to-Off Dimmer: 3-wire fluorescent ballast/LED driver (8 A, 277 V).

m. <<Type _____ - >>Slide-to-Off Dimmer: Reverse phase electronic low voltage, dimmable LED/CFL (250 W, 120 V), incandescent/halogen (600 W, 120 V), ELV with halogen (600 W, 120 V).

n. <<Type _____ - >>Slide-to-Off Dimmer: 0-10V control for 0-10V fluorescent ballasts/LED drivers (8 A load at 120-277 V, 30 mA max control current).

The following products are based on Lutron Dalia Series.

J. Rotary Wall Dimmers:

1. Dimmer Control: Rotary knob for dimmer adjustment with on/off operation by pressing knob.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

2. Product(s) - Rotary Dimmers:

a. <<Type _____ - >>Rotary Dimmer: Incandescent/halogen (600 W, 120 V), dimmable CFL/LED (150 W, 120 V); adjustable low end trim; locator light; compatible with standard 3-way and 4-way mechanical switches.

2.05 FAN SPEED CONTROLLERS

A. Comply with NEMA WD 6, where applicable, and list as complying with UL 1917.

The following products are based on Lutron Diva Series (Designer Style).

B. Preset Fan Speed Controllers:

1. Fan Speed Control: Paddle switch for on/off operation with small, discrete, captive linear slide for fan speed adjustment.

2. Compatible with standard 3-way and 4-way mechanical switches.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

3. Product(s) - Preset Fan Speed Controllers:

a. <<Type _____ - >>Preset Fan Speed Controller: Quiet 3-speed (1.5 A, 120 V); for use with one ceiling paddle fan.
The following products are based on Lutron Maestro Series (Designer Style).

C. Preset Smart Fan Speed Control/Dimmer:

1. Fan Speed Control: Separate multi-function tap switch with small, raised rocker for fan speed adjustment.

a. Rocker raises/lowers fan speed, with new level becoming the current preset level.

b. Switch single tap increases fan speed to preset level or turns fan off.

c. Switch double tap increases fan speed to full speed.

d. LEDs adjacent to tap switch indicate fan speed.

2. Dimmer Control: Separate multi-function tap switch with small, raised rocker for dimmer adjustment.

a. Rocker raises/lowers light level, with new level becoming the current preset level.

b. Switch single tap raises lights to preset level or fades lights to off.

c. Switch double tap raises light to full on level.

d. Switch tap and hold slowly fades lights to off over an extended period.

e. LEDs adjacent to tap switch indicate light level when dimmer is on, and function as locator light when dimmer is off.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

3. Product(s) - Preset Smart Fan Speed Control/Dimmer:

a. <<Type _____ - >>Preset Fan Speed Control/ Dimmer: 4-speed fan control (1.5 A, 120 V); for use with one ceiling paddle fan; incandescent/halogen (250 W, 120 V), dimmable CFL/LED (75 W, 120 V); single pole only.

The following products are based on Lutron Diva Series (Designer Style).

D. Slider Type Fan Speed Control/Light Switch:

1. Fan Speed/Light Control: Paddle switch for light on/off operation with small, discrete, captive linear slide for fan speed adjustment (slide down for off position).

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

2. Product(s) – Slider Type Fan Speed Control/Light Switch:

a. <<Type _____ - >>Slider Type Fan Speed Control/Light Switch: Quiet 3-speed (1.5 A, 120 V); for use with one ceiling paddle fan; incandescent/halogen (2 A, 120 V), CFL/LED (1 A, 120 V).
The following products are based on Lutron Sunnata Series.

E. Paddle Switch/Touch Fan Speed Controllers:

1. Finish: <<As specified for wall controls in "Device Finishes" under LIGHTING CONTROL SYSTEM - GENERAL REQUIREMENTS article above; As indicated on drawings; To be selected by Architect; or __________>>.

2. Fan Control: Paddle switch with integrated touch LED bar for fan speed adjustment.

Single tap of top button sets fan to maximum or preset speed according to programming.

a. Double tap of top button sets fan to maximum speed.

b. Single tap of bottom button sets fan to off.

c. LED bar indicates current fan speed, and functions as locator light when fan is off according to programming.

d. Advanced Programming Mode: Provides for customized adjustment of functions.

1) On to maximum/preset speed.

2) LED brightness.

3) Light bar/locator light on/off when fan is on/off.

3. Products – Paddle Switch/Touch Fan Speed Controllers with Wireless Communication Inputs:

a. <<Type _____ - >>Paddle Switch/Touch Fan Speed Controller: Quiet 4-speed (1.5 A, 120 V); neutral required; for use with one ceiling paddle fan.

The following products are based on Lutron Nova T Series (Architectural Style).

F. Slider Type Fan Speed Controllers:

1. Fan Speed Control: Captive linear slider for fan speed adjustment (slide down for off position).

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here. Visit www.lutron.com for data sheets and other information.

2. Product(s) - Slider Fan Speed Controllers:

a. <<Type _____ - >>Slider Fan Speed Controller: Quiet 3-speed (1.5 A, 120 V); for use with one ceiling paddle fan.

b. <<Type _____ - >>Slider Fan Speed Controller: Fully variable (6 A, 120 V); adjustable minimum speed; for use with one or more ceiling, ventilation, or exhaust fans of the same type.

c. <<Type _____ - >>Slider Fan Speed Controller: Fully variable (12 A, 120 V); adjustable minimum speed; for use with one or more ceiling, ventilation, or exhaust fans of the same type.

2.06 RECEPTACLES

A. Comply with NEMA WD 6, and list as complying with UL 498.

B. NEMA configurations specified are according to NEMA WD 6.

C. GFCI Receptacles: Provide with feed-through protection, light to indicate ground fault tripped condition and loss of protection, and with test and reset buttons of same color as device; list as complying with UL 943, class A.

D. Dimmable Receptacles: Provide compatible accessory replacement plugs necessary for receptacle use.

1. Replacement Plug Quantity: <<Provide two for each full dimmable duplex installed, one for each half dimmable duplex, plus _____ per cent spare; or __________>>.
E. USB Receptacles:  Dual output USB ports with 3.8 A total output; list as complying with UL 1310.
The following products are based on Lutron Claro Series (Designer Style).

F. Product(s):

1. Duplex receptacle, 15A, 125V, NEMA 5-15R.

2. Duplex receptacle, 20A, 125V, NEMA 5-20R.

3. Tamper resistant duplex receptacle, 15A, 125V, NEMA 5-15R.

4. Tamper resistant duplex receptacle, 20A, 125V, NEMA 5-20R.

5. Tamper resistant USB duplex receptacle, 15A, 125V, NEMA 5-15R.

6. Tamper resistant USB duplex receptacle, 20A, 125V, NEMA 5-20R.

7. GFCI duplex receptacle (tamper resistant, self-testing), 15A, 125V, NEMA 5-15R.

8. GFCI duplex receptacle (tamper resistant, self-testing), 20A, 125V, NEMA 5-20R.

9. Full dimmable duplex receptacle (tamper resistant), 15A, 125V, NEMA 5-15R.

10. Full dimmable duplex receptacle (tamper resistant), 20A, 125V, NEMA 5-20R.

11. Half dimmable duplex receptacle (tamper resistant), 15A, 125V, NEMA 5-15R.

12. Half dimmable duplex receptacle (tamper resistant), 20A, 125V, NEMA 5-20R.

13. Replacement plugs for use with dimmable receptacles.

The following products are based on Lutron Architectural Style.

G. Product(s):

1. Duplex receptacle, 15A, 125V, NEMA 5-15R.

2. Duplex receptacle, 20A, 125V, NEMA 5-20R.

3. Tamper resistant duplex receptacle, 15A, 125V, NEMA 5-15R.

4. Tamper resistant duplex receptacle, 20A, 125V, NEMA 5-20R.

5. Tamper resistant USB duplex receptacle, 15A, 125V, NEMA 5-15R.

6. Tamper resistant USB duplex receptacle, 20A, 125V, NEMA 5-20R.

7. GFCI duplex receptacle (tamper resistant, self-testing), 15A, 125V, NEMA 5-15R.

8. GFCI duplex receptacle (tamper resistant, self-testing), 20A, 125V, NEMA 5-20R.

9. Isolated ground duplex receptacle (orange finish), 15A, 125V, NEMA 5-15R.

10. Isolated ground duplex receptacle (orange finish), 20A, 125V, NEMA 5-20R.

11. Full dimmable duplex receptacle (tamper resistant), 15A, 125V, NEMA 5-15R.

12. Full dimmable duplex receptacle (tamper resistant), 20A, 125V, NEMA 5-20R.

13. Half dimmable duplex receptacle (tamper resistant), 15A, 125V, NEMA 5-15R.

14. Half dimmable duplex receptacle (tamper resistant), 20A, 125V, NEMA 5-20R.

15. Replacement plugs for use with dimmable receptacles.
The following products are based on Lutron New Architectural Series.

H. Product(s):

1. Tamper resistant duplex receptacle, 15A, 125V, NEMA 5-15R.

2. Tamper resistant duplex receptacle, 20A, 125V, NEMA 5-20R.

3. Tamper resistant USB duplex receptacle, 15A, 125V, NEMA 5-15R.

2.07 ACCESSORY LOW VOLTAGE DEVICES

A. Manufacturer: Same as manufacturer of lighting controls, to provide aesthetically compatible devices.

The following products are based on Lutron Claro Series (Designer Style).

B. Product(s):

1. Telephone jack, 6-conductor RJ11, category 3.

2. Coaxial cable jack, F-Style, 75 ohm.

3. Field-customizable multi-port frame system:

a. Multi-Port Frame: Six ports available for compatible connectors (blanks furnished for unused ports).

b. Connectors: Provide configurations as indicated on drawings.

1) Telephone jack, 6-conductor RJ11, category 3.

2) Telephone/data jack, 8-conductor RJ45, category 5e.

3) Telephone/data jack, 8-conductor RJ45, category 6.

4) Fiber jack, MT-RJ feed-through.

5) Fiber jack, SC simplex.

6) Fiber jack, LC non-flush mount.

7) Fiber jack, ST style.

8) Coaxial cable jack, F-style, 75 ohm.

9) BNC jack, BNC connector.

The following products are based on Lutron Architectural Style.

C. Product(s):

1. Telephone jack, 6-conductor RJ11, category 3.

2. Coaxial cable jack, F-Style, 75 ohm.

3. Field-customizable multi-port frame system:

a. Multi-Port Frame: Six ports available for compatible connectors (blanks furnished for unused ports).

b. Connectors: Provide configurations as indicated on drawings.

1) Telephone jack, 6-conductor RJ11, category 3.

2) Telephone/data jack, 8-conductor RJ45, category 5e.

3) Telephone/data jack, 8-conductor RJ45, category 6.

4) Fiber jack, MT-RJ feed-through.

5) Fiber jack, SC simplex.

6) Fiber jack, LC non-flush mount.

7) Fiber jack, ST style.

8) Coaxial cable jack, F-style, 75 ohm.

9) BNC jack, BNC connector.

2.08 WALL PLATES

A. Manufacturer: Same as manufacturer of devices, for aesthetically compatible installation.

B. Provide screwless wall plates with concealed mounting hardware and alignment adapter plate, suitable for the quantity and types of devices to be installed.

C. List as complying with UL 514C.

To help building occupants understand how to use the lighting controls, engraving requirements should be included for all controls. Engraving details should include text size and style. Engraving must be durable when exposed to cleaning and normal wear.

D. Engrave wall plates with descriptions <<as indicated on the drawings; to be selected by Architect; or _________>>. Silk-screened borders, logos, and graduations to use graphic process that chemically bonds graphics to wall plate, resistant to removal by scratching and cleaning.

2.09 WIRELESS CONTROL STATIONS

The Pico Wireless Control is a flexible and easy to use device that allows the user to control dimmers and switches. The Pico wireless control can function as a tabletop control on a pedestal, a lightweight handheld remote, or it can be wall-mounted with or without a Lutron Claro faceplate, to mimic a traditional keypad. The battery-operated control requires no external power or communication wiring. Models are available with integral night light. Visit www.lutron.com for data sheets and other information.
A. Product(s):
1. <<Type _____ - >>2-Button Control.

a. Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
2. <<Type _____ - >>2-Button Control with Night Light.

3. <<Type _____ - >>2-Button with Raise/Lower Control.

a. Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
4. <<Type _____ - >>3-Button Control.

a. Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
5. <<Type _____ - >>3-Button with Raise/Lower Control.

a. Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
6. <<Type _____ - >>3-Button with Raise/Lower Control and Night Light.

7. <<Type _____ - >>4-Button.

a. Button Marking:  <<Zone controls (light); Scene keypads (light); 2-group controllers (lights); 4-group toggle; As indicated on drawings; or __________>>.
8. Single Pedestal.

9. Double Pedestal.

10. Triple Pedestal.

11. Quadruple Pedestal.

12. Screw Mounting Kit.

13. Wallbox Adapter.
B. Quantity: <<As indicated on the drawings; To be determined; provide allowance for _____ control(s); or _________>>.

C. Communicates directly to compatible RF receiving devices through use of a radio frequency communications link.

D. Does not require external power packs, power or communication wiring.

Controls can be programmed with different functionality through system software without any hardware changes.

E. Allows for easy reprogramming without replacing unit.

F. Includes LED to indicate button press or programming mode status.

G. Mounting:

1. Capable of being mounted with a table stand or directly to a wall under a faceplate.

2. Faceplates: Provide concealed mounting hardware.

H. Power: Battery-operated with minimum ten-year battery life (3-year battery life for night light models).

I. Finish: <<As specified for wall controls in "Device Finishes" under WIRING DEVICES - GENERAL REQUIREMENTS article above; White; Black; Ivory; Light Almond; White/Grey; As indicated on drawings; To be selected by Architect; or __________>>.

2.010 LOAD CONTROL MODULES FOR WIRELESS SENSORS

A. Provide wireless load control modules as indicated or as required to control the loads as indicated.

B. Junction Box-Mounted Modules:

1. Communicates via radio frequency with up to nine compatible wireless control stations, up to six occupancy/vacancy sensors, and one daylight sensor.

2. Plenum rated.
Lutron's PowPak® dimming module with EcoSystem® is a radio frequency (RF) device that operates up to 32 EcoSystem® ballasts based on input from Pico® wireless controls and Radio Powr Savr™ wireless occupancy/vacancy sensors and wireless daylight sensors. Configurable for multiple zones in a single area, the dimming module with EcoSystem® is ideal for small areas such as classrooms, conference rooms, and private offices. PowPak® modules communicate with compatible Lutron sensors using Clear Connect® RF Technology, which ensures smooth, consistent performance. Visit www.lutron.com for data sheets and other information.

3. Digital Ballast/LED Driver Control Modules:

IEC 60929 is a standard for electronic fluorescent ballasts, and is used by other lighting equipment controlled by low voltage signals including LED drivers and low voltage controlled neon. It defines a specific method for digital control.

a. Single integral controller with Class 1 or Class 2 isolated digital output signal conforming to IEC 60929; capable of direct control without interface.

Control of digital fluorescent dimming ballasts requires the ability to address, program, and assign zone and sensor control to the digital fluorescent loads. Doing so can be achieved directly from the integral power and control module. Direct control of 120V and/or 277V lighting usually requires a power interface that couples both power and control. With the integral digital ballast control output, no additional interfaces are required.

b. Provides direct low-voltage control of up to 32 compatible digital ballasts, LED drivers, fixtures, and modules.

1) Electronically links a digital ballast, LED driver, or ballast module to a zone for both dimming and turning on/off.

2) Electronically assigns wireless occupancy/vacancy sensors for manual on/auto off and auto on/auto off control.

3) Electronically assigns wireless control stations for manual local control.
4) Electronically assigns daylight sensor for automatic daylight dimming.
4. Dimming Modules:

Lutron's PowPak® dimming module with 0-10 V control is a radio frequency (RF) control that operates 0-10 V controlled fluorescent ballasts or LED drivers based on input from Pico® wireless controls and Radio Powr Savr™ wireless occupancy/vacancy sensors and wireless daylight sensors. The Dimming Module with 0-10 V Control is ideal for small areas (e.g., classrooms, conference rooms, private offices). Communication with RF input devices (e.g. Pico® wireless controls, Radio Powr Savr™ sensors) is accomplished by using Lutron Clear Connect® RF Technology. Visit www.lutron.com for data sheets and other information.

a. Product(s):

1) 5 A dimming module with 0-10V control.

IEC 60929 is a standard for electronic fluorescent ballasts, and is used by other lighting equipment controlled by low voltage signals including LED drivers and low voltage controlled neon. It defines specific methods for 0-10V, pulse width modulation (PWM), and Digitally Addressable Lighting Interface (DALI).

b. Single low voltage dimming module with Class 1 or Class 2 isolated 0-10V output signal conforming to IEC 60929 Annex E.2; source or sink automatically configures.

c. Configurable high- and low-end trim.

d. Relay: Rated for 0-10 V ballasts, LED drivers, or fixtures that conform with NEMA 410.

5. Relay Modules:

Lutron's PowPak® relay module with Softswitch® is a radio frequency (RF) device that uses Lutron patented Softswitch® technology to control up to 16 A of general-purpose load (16 A and 5 A models available) based on input from Pico® wireless controls and Radio Powr Savr™ wireless occupancy/vacancy sensors and wireless daylight sensors. An optional low-voltage dry contact closure output is available to communicate occupancy status to 3rd-party systems such as HVAC controllers. PowPak® modules communicate with compatible Lutron sensors using Clear Connect® RF Technology, which ensures smooth, consistent performance. Lutron's patented Softswitch® circuit eliminates relay arcing at mechanical contacts, extending relay life to an average of 1 million cycles. Visit www.lutron.com for data sheets and other information.

a. Product(s):

1) 16 A relay module, without contact closure output.

2) 16 A relay module, with contact closure output.

3) 5 A relay module, without contact closure output.

4) 5 A relay module, with contact closure output.

Lutron Softswitch circuitry prevents arcing at the relay contacts for all three load types, and extends the relay life in excess of one million cycles. Switching high inrush loads can damage relay controls over time. The arcing of these relays, depending on load, typically will limit relay life to 10,000 or 50,000 cycles.

b. Relay:

1) Rated Life of Relay: Typical of 1,000,000 cycles at fully rated 16 A for all lighting loads.

2) Load switched in manner that prevents arcing at mechanical contacts when power is applied to and removed from load circuits.

3) Fully rated output continuous duty for inductive, capacitive, and resistive loads.

c. Contact Closure Output:

1) Single contact closure output with normally open and normally closed dry maintained contacts suitable for connection to third party equipment (e.g. building management system, HVAC system, etc.).

2) Contact Ratings: Resistive load; 1 A at 0-24 VDC, 0.5 A at 0-24 VAC.

3) Operation affected by associated occupancy/vacancy sensors and wall controls.

The following products are based on Lutron PowPak 20 A Receptacle Module.

6. 20 A Receptacle Modules:

a. Product(s):

1) 20 A receptacle module.

b. Relay:

1) Load switched in manner that prevents arcing at mechanical contacts when power is applied to and removed from load circuits.

2) Motor rating of 1 HP at 120 V, 2 HP at 277 V.

Lutron's PowPak® CCO Module is a radio frequency (RF) device that provides a single dry contact closure output based on input from Pico® wireless controls and Radio Powr Savr™ wireless occupancy/vacancy sensors and wireless daylight sensors. It can be powered by up to 24 VAC or 24 VDC for easy connection and integration into building management, HVAC, VAV, and other third party systems. PowPak® modules communicate with compatible Lutron sensors using Clear Connect® RF Technology, which ensures smooth, consistent performance. Visit www.lutron.com for data sheets and other information.

7. Contact Closure Output Modules:

a. Contact Closure Output:

1) Single contact closure output with normally open and normally closed dry maintained contacts suitable for connection to third party equipment (e.g. building management system, HVAC system, etc.).

2) Contact Ratings: Resistive load; 1 A at 0-24 VDC, 0.5 A at 0-24 VAC.

3) Controlled by associated occupancy/vacancy sensors and wall controls.

C. Plug-in Modules:

1. Communicates via radio frequency with up to nine compatible occupancy/vacancy sensors and/or wireless control stations, and one daylight sensor.

2. Finish: <<White, unless otherwise indicated; Black, unless otherwise indicated; As indicated on drawings; or __________>>.

3. Lamp Dimmers:

Maestro Wireless® RF Lamp Dimmers function much like standard dimmers and have an integral microprocessor, allowing them to be incorporated into Maestro Wireless® solutions. Communication with the system is accomplished via radio frequency (RF). RF Lamp Dimmers are useful in locations where single plug-in lamps need to be dimmed. RF Lamp Dimmers incorporate advanced features such as fade on/fade off, slow fade off, and rapid full on. Visit www.lutron.com for data sheets and other information.

a. Product: Single receptacle lamp dimmer with local dimming control.

b. Provides dimming control of plug-in incandescent lamp loads.

c. Furnished with local dimming control, connected by cord 6 feet (1.8 m) in length.

4. Plug-In Dimming Module:

Maestro Wireless® RF Plug-In Dimmers function like standard dimmers and have an integral microprocessor, allowing them to be incorporated into Maestro Wireless® solutions. Communication with the system is accomplished via radio frequency (RF). RF Lamp Dimmers are useful in locations where single plug-in lamps need to be dimmed/switched. RF Plug-In Dimmers incorporate advanced features such as fade on/fade off, slow fade off, and rapid full on. Visit www.lutron.com for data sheets and other information.

a. Product(s):

1) Three receptacle plug-in dimmer.

2) Single receptacle plug-in dimmer.

b. Provides dimming/switching control of plug-in incandescent lamp loads.

c. Standby Power Draw: Less than 0.5 W.

5. Plug-In Switching Module:

Maestro Wireless® RF Plug-In Appliance Modules are an easy-to-install RF control for use with general purpose switching loads. Communication with the Maestro Wireless® system is accomplished via radio frequency (RF). The appliance module can be configured to work with Pico® wireless controls and Radio Powr Savr™ sensors to turn off lighting and loads in standby mode such as printers, monitors, and televisions when the space is unoccupied. Visit www.lutron.com for data sheets and other information.

a. Product(s):

1) Three receptacle plug-in appliance module.

2) Single receptacle plug-in appliance module.

b. Provides switching control of plug-in general purpose loads.

c. Standby Power Draw: Less than 0.5 W.

d. Provide integral over-temperature detection to automatically turn the load off.

Lutron Softswitch circuitry prevents arcing at the relay contacts for all three load types, and extends the relay life in excess of one million cycles. Switching high inrush loads can damage relay controls over time. The arcing of these relays, depending on load, typically will limit relay life to 10,000 or 50,000 cycles.

e. Relay:

1) Rated Life of Relay: Typical of 1,000,000 cycles at fully rated 16 A for all lighting loads.

2) Load switched in manner that prevents arcing at mechanical contacts when power is applied to and removed from load circuits.

3) Fully rated output continuous duty for inductive, capacitive, and resistive loads.
D. Fixture Control Modules/Sensors:

Lutron's PowPak® wireless fixture control is a radio frequency (RF) device that controls either the Lutron EcoSystem® or 0-10 V ballasts/drivers (depending on model) based on RF input from Pico® wireless controls and Radio Powr Savr™ wireless occupancy/vacancy sensors or wired inputs from the PowPak® fixture sensor. The control module mounts to a fixture or junction box. Communication with RF input devices is accomplished using Lutron Clear Connect® RF Technology, which ensures smooth, consistent performance.

1. Fixture Control Modules:

a. Communicates via radio frequency with up to ten compatible occupancy/vacancy sensors, ten wireless control stations, and one daylight sensor.

b. Communicates via wired input with one combination occupancy/daylight or vacancy/daylight fixture sensor.

c. Coordination between Wired and Wireless Sensors:

1) Occupancy/Vacancy Sensing:  Wired and wireless sensors work in conjunction (occupancy detected by either sensor turns lights on and vacancy detected by both sensors turns lights off).

2) Daylight Sensing:  Wireless sensor takes precedence over wired sensor.

d. Selectable minimum light level.

e. Plenum rated.

f. Mounts to fixture or junction box through ½ inch (16 mm) trade size knockout.

g. Digital Ballast/LED Driver Fixture Control Modules:

IEC 60929 is a standard for electronic fluorescent ballasts, and is used by other lighting equipment controlled by low voltage signals including LED drivers and low voltage controlled neon. It defines a specific method for digital control.

1) Single integral controller with Class 1 or Class 2 isolated digital output signal conforming to IEC 60929; capable of direct control without interface.

Control of digital dimming ballasts/drivers requires the ability to address, program, and assign zone and sensor control to the digital lighting loads. Doing so can be achieved directly from the integral power and control module. Direct control of 120V and/or 277V lighting usually requires a power interface that couples both power and control. With the integral digital ballast control output, no additional interfaces are required.

2) Provides direct low-voltage control of up to 3 compatible digital ballasts/LED drivers.

(a) Electronically links a digital ballast/LED driver to a zone for both dimming and turning on/off.

(b) Electronically assigns occupancy/vacancy sensors for manual on/auto off and auto on/auto off control.

(c) Electronically assigns wireless control stations for manual local control.

(d) Electronically assigns daylight sensor for automatic daylight dimming.

h. 0-10 V Dimming Fixture Control Modules:

IEC 60929 is a standard for electronic fluorescent ballasts, and is used by other lighting equipment controlled by low voltage signals including LED drivers and low voltage controlled neon. It defines specific methods for 0-10V, pulse width modulation (PWM), and Digitally Addressable Lighting Interface (DALI).

1) Single low voltage dimming module with Class 1 or Class 2 isolated 0-10V output signal conforming to IEC 60929 Annex E.2; source or sink automatically configures.

2) Provides 0-10 V control for up to 3 ballasts/LED drivers (1 A load at 120-277 V, 6 mA max control current).

3) Configurable high- and low-end trim.

4) Rated for switching 0-10 V ballasts, LED drivers, or fixtures that conform with NEMA 410.

Lutron's PowPak® fixture sensor (optional) mounts to the ceiling or to a fixture and measures light in the space (daylighting) while detecting people moving within an area to determine passive infrared occupancy. The sensor controls the lights to balance light level in the space, combining convenience, exceptional energy savings, and ease of installation. The sensor contains two wires which connect to the PowPak® wireless fixture control.

2. Wired Fixture Sensors:

a. Product(s):

1) Wired occupancy/daylight fixture sensor.
2) Wired vacancy/daylight fixture sensor.

b. Occupancy/Vacancy Sensing:

Lutron's XCT signal processing technology greatly enhances the performance of PIR sensors, enabling them to "see" fine motions that other sensors couldn't previously detect.

1) Passive infrared coupled with technology for sensing fine motions. Signal processing technology detects fine-motion passive infrared (PIR) signals without the need to change the sensor's sensitivity threshold.

2) Coverage:  300 square feet (28 sq m) with mounting height of 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

3) Sensor Timeout:  15 minutes.

c. Daylight Sensing:

1) Automatic calibration.

2) Provide linear response to changes in perceived light level.

3) Closed loop proportional control scheme.

4) Sensor Range:  0 to 150 footcandles (0 to 1600 lux).

d. Mounts to fixture or ceiling.

2.011 POWER INTERFACES

A. Provide power interfaces as indicated or as required to control the loads as indicated.

B. General Requirements:

Include the following paragraph to simplify field wiring for the installation contractor and prevent the failure of the interface due to phase to phase overvoltage.

1. Phase independent of control input.

Refer to NFPA 70 (NEC) 300.22, which references UL 2043 in informational note.

2. Rated for use in air-handling spaces as defined in UL 2043.

When off, the semiconductor in a dimmer circuit can allow leakage current to the load creating the possibility for an electrical shock. It is common for this leakage current to exceed 5 milliamps (the UL limit for GFCI outlets). Using an air gap eliminates leakage current by requiring a physical disconnect in the off position to prevent electric shock when servicing the load.

3. Utilize air gap off to disconnect the load from line supply.

4. Diagnostics and Service: Replacing power interface does not require re-programming of system or processor.

C. Product(s):

The following modules take phase control input and provide full circuit of forward/reverse phase control (16 amps) output. The output can be 120V or 277V. This is used for incandescent, magnetic low voltage (MLV), electronic low voltage (ELV), and neon/cold cathode. Visit www.lutron.com for data sheets and other information.
1. Phase-Adaptive Power Module: Provides interface for phase control input to provide full 16 A circuit output of forward/reverse phase control for compatible loads.

The following modules take phase control input and provide full circuit of control (16 amps) output to Lutron Hi-lume dimming ballasts. The output can be 120V or 277V. Visit www.lutron.com for data sheets and other information.
2. 3-Wire Fluorescent Power Module: Provides interface for phase control input to provide full 16 A circuit output for compatible line-voltage control fluorescent electronic dimming ballasts or LED drivers.

The following modules take phase control input and provide full circuit switching (16 amps) output. The output can be 120V or 277V. This is used for non-dim loads. Visit www.lutron.com for data sheets and other information.
3. Switching Power Module: Provides interface for phase control or switched input to provide full 16 A circuit output of switching for compatible non-dim loads.

The following interfaces take fluorescent ballast control input and provide full circuit of control (16 amps) output to incandescent, electronic low-voltage, magnetic low-voltage, neon/cold cathode, or Lutron Advance Mark X lighting sources. Works with 120V control input and 120V or 277V load. Visit www.lutron.com for data sheets and other information.
4. Phase-Adaptive Power Module with 3-Wire Fluorescent/LED Input: Provides interface for fluorescent ballast/LED driver control input to provide full 16 A circuit output for compatible loads.

The following interfaces take phase control input and provide full circuit of switching and 0-10V low voltage output (16 amps) for electronic fluorescent ballasts/LED drivers. Visit www.lutron.com for data sheets and other information.
5. Ten Volt Interface: Provides interface for phase control input to provide full 16 A circuit output of switching and 0-10 V low voltage control for compatible fluorescent electronic dimming ballasts or LED drivers.

PART 3   EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that ratings and configurations of devices are consistent with the indicated requirements.

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

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

3.02 PREPARATION

A. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where applicable, NECA 130<<, except for mounting heights specified in those standards;, including mounting heights specified in those standards unless otherwise indicated;, or ______>>.

B. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation of devices provided under this section.

C. Where multiple devices are installed at the same location and at the same mounting height, gang devices together under a common wall plate.

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

See NFPA 70 (NEC) 404.8 and 406.4.

E. Install permanent barrier between ganged devices when voltage between adjacent devices exceeds 300 V.

F. For isolated ground receptacles, connect grounding terminal only to identified branch circuit isolated equipment grounding conductor. Do not connect grounding terminal to outlet box or normal branch circuit equipment grounding conductor.

--CHOOSE ONLY ONE OF THE TWO PARAGRAPHS BELOW--

GFCI protection may be provided using integral GFCI protection for each protected receptacle or by protection from an upstream GFCI receptacle with feed-through protection. Using feed-through protection is less expensive but troubleshooting when power is de-energized by tripping of an upstream device may be more difficult, especially if GFCI receptacle with feed-through protection is located in a different room or area. GFCI protection may also be provided using GFCI circuit breakers.

G. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use feed-through wiring to protect downstream devices.

GFCI protection may be provided using integral GFCI protection for each protected receptacle or by protection from an upstream GFCI receptacle with feed-through protection. Using feed-through protection is less expensive but troubleshooting when power is de-energized by tripping of an upstream device may be more difficult, especially if GFCI receptacle with feed-through protection is located in a different room or area. GFCI protection may also be provided using GFCI circuit breakers.

H. Unless otherwise indicated, GFCI receptacles may be connected to provide feed-through protection to downstream devices. Label such devices to indicate they are protected by upstream GFCI protection.

I. Install wall dimmers to achieve full rating specified after derating for ganging as instructed by manufacturer.

J. Install wall plates to fit completely flush to wall with no gaps and rough opening completely covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough openings.

K. Identify devices<< in accordance with Section 26 0553>>.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Test each receptacle to verify operation and proper polarity.

C. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.

D. Correct defective work, adjust for proper operation, and retest until entire system complies with contract documents.

3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original factory finish.

3.06 PROTECTION

A. Protect installed products from subsequent construction operations.

END OF SECTION
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