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SECTION 26 0923
LIGHTING CONTROL DEVICES - LUTRON
This section includes devices and associated accessories for automatic control of lighting and other loads and features basis of design products from Lutron Electronics Company, Inc. Devices include wallbox timers, wallbox occupancy sensors, wired occupancy sensors, wireless occupancy/vacancy sensors, wireless daylight sensors, wireless load control modules, wired dimmers and switches with wireless communication inputs, and wireless control stations.
It is recommended that the specification and drawings be closely coordinated with consultation from the basis of design manufacturer. If products of other manufacturers are listed or considered for substitution, the specifier should conduct a thorough evaluation to ensure that the products provide equivalent performance and that other related products will interface properly.

SECTION 26 0923 (16146) - LIGHTING CONTROL DEVICES - LUTRON, Copyright 2014-2019, Building Systems Design, Inc.

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Devices and associated accessories for automatic control of lighting and other loads:

1. Wallbox timers.

2. Wallbox occupancy sensors.
3. Wired wallbox occupancy sensors with wireless communication inputs.
4. Wired occupancy sensors.

5. Wireless occupancy/vacancy sensors.

6. Wireless daylight sensors.

Don’t include the following paragraph if wired load control modules with wireless communication inputs are specified in Section 26 2726.

7. Wired load control modules with wireless communication inputs for wireless sensors and control stations.

Don’t include the following paragraph if wired dimmers and switches with wireless communication inputs are specified in Section 26 2726.

8. Wired dimmers and switches with wireless communication inputs.

Don’t include the following paragraph if wireless control stations are specified in Section 26 2726.

9. Wireless control stations.

1.02 RELATED REQUIREMENTS

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

B. Section 26 0537 - Boxes.

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

D. Section 26 2726 - Wiring Devices - Lutron.

1. Includes finish requirements for wall controls specified in this section.

2. Includes accessory receptacles, switches, dimmers and wall plates, to match lighting controls specified in this section.

Don’t include the following paragraph if companion switches/dimmers are specified in this Section.

3. Includes companion switches/dimmers for providing multi-location capability to wall controls specified in this section.
Don’t include the following paragraph if load control modules with wireless communication inputs are specified in this Section.

4. Includes wired load control modules with wireless communication inputs for wireless sensors and control stations.
Don’t include the following paragraph if wired dimmers and switches with wireless communication inputs are specified in this Section.

5. Includes wired wall dimmers and switches with wireless communication inputs, compatible with wireless devices specified in this section.

Don’t include the following paragraph if wireless control stations are specified in this Section.

6. Includes wireless control stations compatible with wireless devices specified in this section.

E. Section 26 5133 - Luminaires, Ballasts, and Drivers - Lutron.

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; 2002a (Reapproved 2010).

C. ASTM E308 - Standard Practice for Computing the Colors of Objects by Using the CIE System; 2017.

D. IEC 60929 - AC and/or DC-Supplied Electronic Control Gear for Tubular Fluorescent Lamps - Performance Requirements; 2015.

E. IEC 61000-4-2 - Electromagnetic Compatibility (EMC) - Part 4-2: Testing and Measurement Techniques - Electrostatic Discharge Immunity Test; 2008.

F. ISO 9001 - Quality Management Systems-Requirements; 2008.

G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

H. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical Contractors Association; 2010.

I. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers and Discharge Ballasts; 2015
J. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers Association; 1999 (R 2015).

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

L. UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances; Current Edition, Including All Revisions.

M. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of sensors and wall controls with millwork, furniture, equipment, etc. installed under other sections or by others.

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

3. Coordinate the placement of daylight sensors with windows, skylights, and luminaires to achieve optimum operation. Coordinate placement with ductwork, piping, equipment, or other potential obstructions to light level measurement installed under other sections or by others.

4. Coordinate the work to provide luminaires and lamps compatible with the lighting controls to be installed.

5. 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 sensors and wall controls until final surface finishes<< and painting>> are complete.

1.05 SUBMITTALS

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

B. Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors, service condition requirements, and installed features.

1. Occupancy/Vacancy Sensors: Include detailed basic motion detection coverage range diagrams.

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

C. Samples:

1. Wallbox Controls:

a. Show available color and finish selections.

b. Provide <<one; or _____>> sample(s) for each product<< proposed for substitution; or __________>><< upon request; or  __________>>.

2. Sensors: Provide <<one; or _____>> sample(s) for each product<< proposed for substitution; or __________>><< upon request; or __________>>.

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

E. Project Record Documents: Record actual installed locations and settings for lighting controls.

F. Operation and Maintenance Data: Include detailed information on lighting control system operation, equipment programming and setup, replacement parts, and recommended maintenance procedures and intervals.

G. Warranty: Submit sample of manufacturer's Warranty as specified in Part 1 under "WARRANTY". Submit documentation of final executed warranty completed in Owner's name and registered with manufacturer.

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 HANDLING

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. System Requirements- Lutron, 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.

Visit www.lutron.com/warranty for warranty information.

B. Manufacturer's Standard Warranty:

1. Manufacturer Lighting Control System Components, Except Wallbox Occupancy Sensors, Wireless Sensors, Ballasts/Drivers and Ballast Modules: One year 100 percent parts coverage, no manufacturer labor coverage.

2. Wallbox Occupancy Sensors and Wireless Sensors: Five years 100 percent parts coverage, no manufacturer labor coverage.

3. Ballasts/Drivers and Ballast Modules: Three years 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.

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

2.02 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL) as suitable for the purpose indicated.

B. 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 this paragraph to ensure that the operating equipment is designed to operate at worst case environmental conditions without affecting product life.

C. 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.

D. 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.

E. 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.

F. Wireless Devices:

1. Capable of diagnosing system communications.

2. Capable of having addresses automatically assigned to them.

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

4. Capable of determining which devices have been addressed.

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

6. 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.
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.

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

G. Device Finishes:

1. Wallbox Controls: <<Match finishes specified for wiring devices in Section 26 2726, unless otherwise indicated; As indicated on the drawings; To be selected by Architect; or __________>>.

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

3. 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.

4. 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 WALLBOX TIMERS

A. Provide warning to occupant of impending load turn-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.

B. Product(s):

1. <<Type _____ - >>Wallbox Timer; Lutron Maestro Series Countdown Timer Control Switch, Model MA-T51: 120 V, 600 W/VA (5 A) lighting (incandescent/halogen, magnetic low voltage), 3 A general purpose fan; adjustable from 5 to 60 minutes with option for untimed full on; single-pole only (no multi-location capability); minimum load requirement.

2. <<Type _____ - >>Wallbox Timer; Lutron Maestro Series Countdown Timer Control Switch, Model MA-T51MN: 120 V, 600 W/VA (5 A) lighting (incandescent/halogen, magnetic low voltage, electronic low voltage, fluorescent), 3 A general purpose fan; neutral required; adjustable from 5 to 60 minutes with option for untimed full on; multi-location capability using companion switch.

3. <<Type _____ - >>Wallbox Timer; Lutron Maestro Series Countdown Eco-Timer Control Switch, Model MA-T530G: 120 V, 600 W/VA (5 A) lighting (incandescent/halogen, magnetic low voltage), 3 A general purpose fan; adjustable from 5 to 30 minutes (no option for untimed full on); single-pole only (no multi-location capability); minimum load requirement.

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

4. Companion Switch: As specified in Section 26 2726.

5. <<Type _____ - >>Companion Switch: Provides multi-location capability for compatible Lutron Maestro Series wallbox timers.

a. Lutron Model MA-AS; gloss finish; 120 V.

b. Lutron Model MSC-AS; satin finish; 120 V.

2.04 WALLBOX OCCUPANCY SENSORS

A. General Requirements:

1. Passive Infrared Sensing:

Include the following paragraph to ensure that the line-of-sight is not obstructed due to dust and other contaminants.

a. Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

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.

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

Include the following paragraph to eliminate sensor cross talk and assure reliable performance.

2. Ultrasonic Sensing: Utilize an operating frequency of 32 kHz or 40 kHz, crystal-controlled to operate within plus/minus 0.005 percent tolerance.
3. Dual Technology Sensing:  Passive infrared and ultrasonic sensing coupled with technology for sensing very fine motions; Lutron XCT Technology. Signal processing technology detects fine-motion passive infrared (PIR) and ultrasonic signals without the need to change the sensor's sensitivity threshold.
B. Wall Switch Occupancy/Vacancy Sensors; Lutron Maestro Series:

1. General Requirements:

a. Turns off lighting after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area. Provide adjustable timeout settings of 1, 5, 15, and 30 minutes.

b. Switches at point of minimum energy to maximize relay life, actively adapting to variations in relay timing.

c. Suitable for incandescent, halogen, electronic low-voltage, magnetic low-voltage, compact fluorescent, LED, magnetic fluorescent, electronic fluorescent, and fan loads.

2. Passive Infrared Wall Switch Combination Occupancy/Vacancy Sensors:

a. Programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a vacancy sensor (manual-on and automatic-off).

b. Adjustable sensitivity (high, low presets).

c. Selectable option to enable low light feature (automatic-on when ambient light is below threshold). Ambient light threshold to be adaptive utilizing occupant feedback; Lutron Smart Ambient Light Detection.
d. Selectable option to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms; when room is vacated, returns to normal automatic-on operation after time delay period.

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.

e. Product(s):

1) <<Type _____ - >>Passive Infrared Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-OPS2: 2 A lighting (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

2) <<Type _____ - >>Passive Infrared Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-OPS5M: 5 A lighting/3 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

3) <<Type _____ - >>Passive Infrared Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-OPS6M2-DV: 6 A lighting (120-277 V), 3 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

4) <<Type _____ - >>Passive Infrared Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-OPS6M2N-DV: 6 A lighting (120-277 V), 3 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

To power the sensing circuit, occupancy sensing switches require a small flow of current when the load is in the OFF state. This can be accomplished by connecting the power supply return wire to ground or to neutral. Local codes in certain municipalities require that a neutral conductor be run to the switch box, regardless of construction. In one particular instance, installing occupancy sensors that use the ground wire to function is not permitted.

The MS-OPS6M2U-DV and MS-VPS6M2U products allow the installer to configure the device to connect

to either ground or neutral.
To connect to ground, simply install the product in its "out-of-the box" condition.

To connect to neutral, install the supplied white sleeve over the green wire.

For more information about occupancy sensing switches and the National Electrical code, see: www.lutron.com/TechnicalDocumentLibrary/048469.pdf
5) <<Type _____ - >>Passive Infrared Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-OPS6M2U-DV: 6 A lighting (120-277 V), 3 A fan (120 V); convertible to require connection to either neutral or ground; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

The following is Buy American Act (BAA) compliant model.

6) <<Type _____ - >>Passive Infrared Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model UMS-OPS6M2-DV: BAA (Buy American Act) Compliant; 6 A lighting (120-277 V), 3 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using companion switch (up to nine companion switches may be connected); minimum load requirement.

3. Passive Infrared Wall Switch Vacancy-Only Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

b. Adjustable sensitivity (high, low presets).

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.

c. Product(s):

1) <<Type _____ - >>Passive Infrared Wall Switch Vacancy-Only Sensor; Lutron Maestro Series, Model MS-VPS2: 2 A lighting (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

2) <<Type _____ - >>Passive Infrared Wall Switch Vacancy-Only Sensor; Lutron Maestro Series, Model MS-VPS5M: 5 A lighting/3 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

3) <<Type _____ - >>Passive Infrared Wall Switch Vacancy-Only Sensor; Lutron Maestro Series, Model MS-VPS6M2-DV: 6 A lighting (120-277 V), 3 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

4) <<Type _____ - >>Passive Infrared Wall Switch Vacancy-Only Sensor; Lutron Maestro Series, Model MS-VPS6M2N-DV: 6 A lighting (120-277 V), 3 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

To power the sensing circuit, occupancy sensing switches require a small flow of current when the load is in the OFF state. This can be accomplished by connecting the power supply return wire to ground or to neutral.

Local codes in certain municipalities require that a neutral conductor be run to the switch box, regardless of construction. In one particular instance, installing occupancy sensors that use the ground wire to function is not permitted.

The MS-OPS6M2U-DV and MS-VPS6M2U products allow the installer to configure the device to connect

to either ground or neutral.

To connect to ground, simply install the product in its "out-of-the box" condition.

To connect to neutral, install the supplied white sleeve over the green wire.

For more information about occupancy sensing switches and the National Electrical code, see: www.lutron.com/TechnicalDocumentLibrary/048469.pdf
5) <<Type _____ - >>Passive Infrared Wall Switch Vacancy-Only Sensor; Lutron Maestro Series, Model MS-VPS6M2U-DV: 6 A lighting (120-277 V), 3 A fan (120 V); convertible to require connection to either neutral or ground; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

The following is Buy American Act (BAA) compliant model.

6) <<Type _____ - >>Passive Infrared Wall Switch Vacancy-Only Sensor; Lutron Maestro Series, Model UMS-VPS6M2-DV: BAA (Buy American Act) Compliant; 6 A lighting (120-277 V), 3 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using companion switch (up to nine companion switches may be connected); minimum load requirement.

4. Dual Technology Wall Switch Combination Occupancy/Vacancy Sensors:

a. Programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a vacancy sensor (manual-on and automatic-off).

b. Adjustable sensitivity (high, medium, low, and off presets) individually for passive infrared and ultrasonic sensing.

c. Selectable option to enable low light feature (automatic-on when ambient light is below threshold). Ambient light threshold to be selectable as either adaptive utilizing occupant feedback (Lutron Smart Ambient Light Detection) or as fixed (high, medium, low, and ultra low presets).

d. Selectable option to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms.

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.

e. Product(s):
1) <<Type _____ - >>Dual Technology Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-A102: 6 A lighting (120-277 V), 4.4 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

2) <<Type _____ - >>Dual Technology Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-B102: 6 A lighting (120-277 V), 4.4 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

5. Dual Technology Wall Switch Vacancy-Only Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

b. Adjustable sensitivity (high, medium, low, and off presets) individually for passive infrared and ultrasonic sensing.

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.

c. Product(s):

1) <<Type _____ - >>Dual Technology Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-A102-V: 6 A lighting (120-277 V), 4.4 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

2) <<Type _____ - >>Dual Technology Wall Switch Occupancy/Vacancy Sensor; Lutron Maestro Series, Model MS-B102-V: 6 A lighting (120-277 V), 4.4 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

6. Dual-Circuit Passive Infrared Wall Switch Combination Occupancy/Partial-On Sensors:

a. Each circuit programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a partial-on sensor (manual-on and automatic-off).

b. Adjustable sensitivity (high, low presets).

c. Selectable option to enable low light feature (automatic-on when ambient light is below threshold) or to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms; applicable for auto-on only. Ambient light threshold to be adaptive utilizing occupant feedback; Lutron Smart Ambient Light Detection.
d. Timeout settings to be individually adjustable for each circuit.

e. Independent manual switching for each circuit.

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.

f. Product(s):

1) <<Type _____ - >>Dual-Circuit Passive Infrared Wall Switch Occupancy/Partial-On Sensor; <<Lutron Maestro Series, Model MS-OPS6-DDV; or Lutron Maestro Series, Model UMS-OPS6-DDV (BAA-Buy American Act Compliant)>>: 6 A lighting (120-277 V), 4.4 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

7. Dual-Circuit Passive Infrared Wall Switch Partial-On Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a partial-on sensor (one circuit auto-on and auto-off and one circuit manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

b. Adjustable sensitivity (high, low presets).

c. Selectable option to enable low light feature (automatic-on when ambient light is below threshold) or to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms; applicable for auto-on only. Ambient light threshold to be adaptive utilizing occupant feedback; Lutron Smart Ambient Light Detection.
d. Timeout settings to be individually adjustable for each circuit.

e. Independent manual switching for each circuit.

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.

f. Product(s):

1) <<Type _____ - >>Dual-Circuit Passive Infrared Wall Switch Partial-On Sensor; <<Lutron Maestro Series, Model MS-PPS6-DDV; or Lutron Maestro Series, Model UMS-PPS6-DDV (BAA-Buy American Act Compliant)>>: 6 A lighting (120-277 V), 4.4 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

8. Dual-Circuit Dual Technology Wall Switch Combination Occupancy/Partial-On Sensors:

a. Each circuit programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a partial-on sensor (manual-on and automatic-off).

b. Adjustable sensitivity (high, medium, low, and off presets) individually for passive infrared and ultrasonic sensing.

c. Selectable option to enable low light feature (automatic-on when ambient light is below threshold). Ambient light threshold to be selectable as either adaptive utilizing occupant feedback (Lutron Smart Ambient Light Detection) or as fixed (high, medium, low, and ultra low presets); applicable for auto-on only.

d. Selectable option to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms; applicable for auto-on only.

e. Timeout settings to be individually adjustable for each circuit.

f. Independent manual switching for each circuit.

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.

g. Product(s):

1) <<Type _____ - >>Dual-Circuit Dual Technology Wall Switch Occupancy/Partial-On Sensor; Lutron Maestro Series, Model MS-A202: 6 A lighting (120-277 V), 4.4 A fan (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

2) <<Type _____ - >>Dual-Circuit Dual Technology Wall Switch Occupancy/Partial-On Sensor; Lutron Maestro Series, Model MS-B202: 6 A lighting (120-277 V), 4.4 A fan (120 V); neutral required; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; single-pole only (no multi-location capability).

9. Companion Switches: Provide as required for multi-location control as indicated.

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

a. Product(s): As specified in Section 26 2726.

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.

b. Product(s):

1) <<Type _____ - >>Companion Switch: Provides multi-location capability for compatible Lutron Maestro Series wall switch occupancy sensors.

(a) <<Lutron Model MA-AS; or Lutron Model UMA-AS (BAA-Buy American Act Compliant)>>; gloss finish; 120 V.

(b) Lutron Model MSC-AS; satin finish; 120 V.

(c) <<Lutron Model MA-AS-277V; or Lutron Model UMA-AS-277V (BAA-Buy American Act Compliant)>>; gloss finish; 277 V.

(d) Lutron Model MSC-AS-277V; satin finish; 277 V.

C. Wall Dimmer Occupancy Sensors; Lutron Maestro C.L Sensor Dimmer Series:

1. General Requirements;

a. Dimmer: Solid-state with continuous full-range even control following square law dimming curve, integral radio frequency interference filtering, power failure preset memory, air gap switch accessible without removing wall plate, and listed as complying with UL 1472.

b. Adjustable sensitivity (high, low presets).

c. Adjustable auto-on light level (100 percent, 50 percent, last light level, locked presets).

d. Turns off lighting after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area. Provide adjustable timeout settings of 1, 3, 5, 15, and 30 minutes.

e. Provide fade-to-off operation to warn occupant of impending load turn-off.

f. Suitable for dimmable incandescent, halogen, compact fluorescent, and LED loads.

2. Passive Infrared Wall Dimmer Combination Occupancy/Vacancy Sensors:

a. Programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a vacancy sensor (manual-on and automatic-off).

b. Selectable options to enable low light feature (automatic-on when ambient light is below threshold) or to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms (applicable for auto-on only). Ambient light threshold to be adaptive utilizing occupant feedback; Lutron Smart Ambient Light Detection.
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.

c. Product(s):

1) <<Type _____ - >>Passive Infrared Wall Dimmer Occupancy/Vacancy Sensor; Lutron Maestro C•L Sensor Dimmer Series, Model MSCL-OP153M: 600 W incandescent/halogen, 150 W CFL/LED (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion dimmer.

3. Passive Infrared Wall Dimmer Vacancy-Only Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

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.

b. Product(s):

1) <<Type _____ - >>Passive Infrared Wall Dimmer Vacancy-Only Sensor; Lutron Maestro C•L Sensor Dimmer Series, Model MSCL-VP153M: 600 W incandescent/halogen, 150 W CFL/LED (120 V); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion dimmer.

4. Companion Dimmers: Provide as required for multi-location control as indicated.

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

a. Product(s): As specified in Section 26 2726.

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.

b. Product(s):

1) <<Type _____ - >>Companion Dimmer: Provides multi-location capability for compatible Lutron Maestro C•L Sensor Series dimmers.

(a) <<Lutron Model MA-R; or Lutron Model UMA-R (BAA-Buy American Act Compliant)>>; gloss finish; 120 V.

(b) Lutron Model MSC-AD; satin finish; 120 V.
D. Wall Dimmer Occupancy Sensors; Lutron Maestro Occupancy Sensor Dimmer Series:

1. General Requirements;

a. Dimmer: Solid-state with continuous full-range even control following square law dimming curve, integral radio frequency interference filtering, power failure preset memory, air gap switch accessible without removing wall plate, and listed as complying with UL 1472.

b. Adjustable sensitivity (high, low presets).

c. Dimmer Features:  Locked preset, fade-to-on, fade-to-off.

d. Turns off lighting after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area. Provide adjustable timeout settings of 1, 3, 5, 15, and 30 minutes.

e. Provide selectable option to dim lights by 50 percent to warn occupant of impending load turn-off.

f. Suitable for dimmable incandescent and halogen loads.

2. Passive Infrared Wall Dimmer Combination Occupancy/Vacancy Sensors:

a. Programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a vacancy sensor (manual-on and automatic-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.

b. Product(s):
The following is Buy American Act (BAA) compliant model.

1) <<Type _____ - >>Passive Infrared Wall Dimmer Occupancy/Vacancy Sensor; Lutron Maestro Occupancy Sensor Dimmer Series, Model UMS-OP600M: BAA (Buy American Act) Compliant; 600 W incandescent/halogen; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using companion dimmer.

3. Passive Infrared Wall Dimmer Vacancy-Only Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

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.

b. Product(s):
The following is Buy American Act (BAA) compliant model.

1) <<Type _____ - >>Passive Infrared Wall Dimmer Vacancy-Only Sensor; Lutron Maestro Occupancy Sensor Dimmer Series, Model UMS-VP600M: BAA (Buy American Act) Compliant; 600 W incandescent/halogen; coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using companion dimmer.

4. Companion Dimmers: Provide as required for multi-location control as indicated.

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

a. Product(s): As specified in Section 26 2726.

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.

b. Product(s):

1) <<Type _____ - >>Companion Dimmer: Provides multi-location capability for compatible Lutron Maestro Occupancy Sensor Series dimmers.
The following is Buy American Act (BAA) compliant model.

(a) Lutron Model UMA-R (BAA-Buy American Act Compliant); gloss finish; 120 V.

E. 0-10 V Wall Dimmer Occupancy Sensors; Lutron Maestro 0-10 V Dimmer Sensor Series:

1. General Requirements;

a. Compatible with sourcing electronic 0-10 V ballasts/drivers, as per IEC 60929 Annex E.2 0-10 V protocol.
b. Adjustable sensitivity (high, medium, low, and minimum presets).
c. Adjustable high/low end trims.

d. Selectable dimming curve (linear or square law).
e. Dimmer Features:  Locked preset, fade-to-on, fade-to-off.

f. Turns off lighting after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area. Provide adjustable timeout settings of 1, 5, 15, and 30 minutes.

g. Selectable option to enable low light feature (automatic-on when ambient light is below threshold). Ambient light threshold to be selectable as either adaptive utilizing occupant feedback (Lutron Smart Ambient Light Detection) or as fixed (high, medium, low, and minimum presets).
h. Fades lights to off over period of 10 seconds to warn occupant of impending load turn-off.

i. Provides visual alert for miswire and incompatible load.

2. Passive Infrared 0-10 V Wall Dimmer Combination Occupancy/Vacancy Sensors:

a. Programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a vacancy sensor (manual-on and automatic-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.

b. Product(s):
1) <<Type _____ - >>Passive Infrared 0-10 V Wall Dimmer Occupancy/Vacancy Sensor; Lutron Maestro 0-10 V Dimmer Sensor Series, Model MS-Z101: 0-10 V control for 0-10 V fluorescent ballasts/LED drivers (8 A load at 120-277 V, 50 mA max control current); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).
2) <<Type _____ - >>Passive Infrared 0-10 V Wall Dimmer Occupancy/Vacancy Sensor; Lutron Maestro 0-10 V Dimmer Sensor Series, Model WMS-Z101:  (TAA-Trade Agreement Act Compliant; 0-10 V control for 0-10 V fluorescent ballasts/LED drivers (8 A load at 120-277 V, 50 mA max control current); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using standard 3-way or companion switch (up to nine companion switches may be connected).

3. Passive Infrared 0-10 V Wall Dimmer Vacancy-Only Sensors:

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

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.

b. Product(s):
1) <<Type _____ - >>Passive Infrared 0-10 V Wall Dimmer Vacancy-Only Sensor; Lutron Maestro 0-10 V Dimmer Sensor Series, Model MS-Z101-V: 0-10 V control for 0-10 V fluorescent ballasts/LED drivers (8 A load at 120-277 V, 50 mA max control current); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using companion standard 3-way or companion switch (up to nine companion switches may be connected).

4. Companion Switches: Provide as required for multi-location control as indicated.

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

a. Product(s): As specified in Section 26 2726.

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.

b. Product(s):

1) <<Type _____ - >>Companion Switch: Provides multi-location capability for compatible Lutron Maestro Series wall switch occupancy sensors.

(a) <<Lutron Model MA-AS; or Lutron Model UMA-AS (BAA-Buy American Act Compliant)>>; gloss finish; 120 V.

(b) Lutron Model MSC-AS; satin finish; 120 V.

(c) Lutron Model MA-AS-277V; gloss finish; 277 V.

(d) Lutron Model MSC-AS-277V; satin finish; 277 V.
2.05 WIRED WALLBOX OCCUPANCY SENSORS WITH WIRELESS COMMUNICATION INPUTS
A. 0-10 V Wall Dimmer/Switch Combination Occupancy/Vacancy Sensors with Wireless Communication Inputs; Lutron Maestro Wireless 0-10 V Dimmer Sensor/Maestro Wireless Sensor Switch Series:

1. Communicates via radio frequency with up to ten compatible wireless occupancy/vacancy sensors, ten wireless control stations, and one wireless daylight sensor.
2. Compatible with sourcing electronic 0-10 V ballasts/drivers, as per IEC 60929 Annex E.2 0-10 V protocol.

3. Selectable option to enable low light feature (automatic-on when ambient light is below threshold). Ambient light threshold to be selectable as either adaptive utilizing occupant feedback (Lutron Smart Ambient Light Detection) or as fixed (high, medium, low, and minimum presets).

4. Occupancy/Vacancy Sensors:

a. Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

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. Plus, the user-replaceable batteries are designed to last up to 10 years.

b. Sensing Mechanism: Passive infrared coupled with technology for sensing fine motions; Lutron XCT Technology. Signal processing technology detects fine-motion passive infrared (PIR) signals without the need to change the sensor's sensitivity threshold.

c. Programmable to operate as an occupancy sensor (automatic-on and automatic-off) or a vacancy sensor (manual-on and automatic-off).

d. Turns off lighting after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area; adjustable timeout settings (1, 5, 15, or 30 minutes).

e. Adjustable sensitivity (high, medium, low, and minimum presets).

f. Selectable option to inhibit automatic turn-on of lights after manual-off operation while room is occupied for applications such as presentation viewing in conference rooms and classrooms; when room is vacated, returns to normal automatic-on operation after time delay period.

g. Selectable walk-through mode to override selected timeout and automatically turn off lights if no motion is detected within 3 minutes after initial occupancy for applications where space may be briefly occupied.

5. Vacancy-Only Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

b. Adjustable sensitivity (high, medium, low, and minimum presets).

6. Dimmer Features:

a. Adjustable high/low end trims.

b. Selectable dimming curve (linear or switched).

c. Selectable fade on/fade off times (15, 5, 2.5, or 0.75 sec).

d. Adjustable auto-on light level (fully adjustable from one to 100 percent).

7. 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.

8. Switch Control: Switch single tap turns lights on/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.

9. Product(s):

a. Passive Infrared 0-10 V Wall Dimmer Occupancy/Vacancy Sensor; Lutron Maestro Wireless 0-10 V Dimmer Sensor/Maestro Wireless Sensor Switch Series: 0-10 V control for 0-10 V fluorescent ballasts/LED drivers (8 A load at 120-277 V, 50 mA max control current); coverage of 900 square feet (81 sq m) with mounting height of 4 feet (1.2 m); 180 degree field of view; multi-location capability using Pico wireless control stations with wallbox mounting adapter.

1) <<Type _____ - >>Sensor dimmer; occupancy/vacancy; Lutron Model MRF2S-8SD010.

2) <<Type _____ - >>Sensor dimmer; vacancy-only; Lutron Model MRF2S-8SDV010.

3) <<Type _____ - >>Sensor switch; occupancy/vacancy; Lutron Model MRF2S-8SS.

4) <<Type _____ - >>Sensor switch; vacancy-only; Lutron Model MRF2S-8SSV.

2.06 WIRED OCCUPANCY SENSORS

A. General Requirements:

1. Connects directly to compatible ballasts and modules without the need of a power pack or other interface.

2. Turns off or reduces lighting automatically after reasonable time delay when a room or area is vacated by the last person to occupy the space.

3. Accommodates all conditions of space utilization and all irregular work hours and habits.

4. Comply with UL 94.

Ceiling-mount dual-technology occupant sensors combine both (US) motion detection for maximum sensitivity and passive infrared (PIR) motion detection for false triggering immunity. The self-adaptive internal microprocessor analyzes the composite sum of both signals to eliminate time-consuming adjustments and callbacks found in non-intelligent sensors.

5. Self-Adaptive: Continually adjusts sensitivity and timing to ensure optimal lighting control for any use of the space.

6. Furnished with field-adjustable controls for time delay and sensitivity to override any adaptive features.

Power dropouts occur frequently. When power is restored, the lighting system should recover quickly and automatically return to the last lighting levels. A momentary interruption (1 or 2 seconds) of power should not cause extended periods (20 seconds or more) without lighting while the system reboots and all other electrical equipment is back on.

7. Power Failure Memory: Settings and learned parameters to be saved in non-volatile memory and not lost should power be interrupted and subsequently restored.

8. Furnished with all necessary mounting hardware and instructions.

9. Class 2 devices.

10. Ceiling-Mounted Sensors: Indicate viewing directions on mounting bracket.

11. Wall-Mounted Sensors: Provide swivel-mount base.

12. Color: White.

Ceiling- and wall-mounted sensors using passive infrared (PIR) technology sense occupancy by detecting the difference between heat emitted from the human body in motion and background space. PIR sensors are good at detecting major motion and require an unobstructed line-of-sight for accurate detection. Ceiling-mounted sensors are recommended for larger open spaces with ceilings less than 12 feet high. Wall-mounted sensors are recommended for spaces with pendant fixtures, ceiling fans, or ceilings more than 12 feet high.

B. Wired Passive Infrared Sensors:

Include the following paragraph to ensure that the line-of-sight is not obstructed due to dust and other contaminants.

1. Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

2. Ceiling-Mounted Sensors: Provide customizable mask to block off unwanted viewing areas.

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):

a. <<Type _____ - >>Ceiling-Mounted Passive Infrared Sensor, 450 square feet (42 sq m); << Lutron Model LOS-CIR-450-WH; or Lutron Model ULOS-CIR-450-WH (BAA-Buy American Act Compliant)>>: Coverage of 450 square feet (42 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

b. <<Type _____ - >>Ceiling-Mounted Passive Infrared Sensor, 1500 square feet (140 sq m); << Lutron Model LOS-CIR-1500-WH; or Lutron Model ULOS-CIR-1500-WH (BAA-Buy American Act Compliant)>>: Coverage of 1500 square feet (140 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

c. <<Type _____ - >>Wall-Mounted Passive Infrared Sensor; << Lutron Model LOS-WIR-WH; or Lutron Model ULOS-WIR-WH (BAA-Buy American Act Compliant)>>: Coverage of 1600 square feet (149 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 110 degree field of view.

Ceiling-mounted sensors using ultrasonic technology sense occupancy by bouncing ultrasonic sound waves (32 kHz-45 kHz) off objects in a space and detecting a frequency shift between emitted and reflected sound waves. Ultrasonic sensors are good at detecting minor motion and do not require an unobstructed line-of-sight. Ceiling-mounted sensors are recommended for larger open spaces with ceilings less than 12 feet high.

C. Wired Ultrasonic Sensors:

The intent of the following paragraph is to eliminate sensor cross talk and assure reliable

performance.

1. Utilize an operating frequency of 32 kHz or 40 kHz, crystal-controlled to operate within plus/minus 0.005 percent tolerance.

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):

a. <<Type _____ - >>Ceiling-Mounted Ultrasonic Sensor, 500 square feet (46 sq m); << Lutron Model LOS-CUS-500-WH; or Lutron Model ULOS-CUS-500-WH (BAA-Buy American Act Compliant)>>: Coverage of 500 square feet (46 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 180 degree field of view.

b. <<Type _____ - >>Ceiling-Mounted Ultrasonic Sensor, 1000 square feet (93 sq m); << Lutron Model LOS-CUS-1000-WH; or Lutron Model ULOS-CUS-1000-WH (BAA-Buy American Act Compliant)>>: Coverage of 1,000 square feet (93 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 180 degree field of view.

c. <<Type _____ - >>Ceiling-Mounted Ultrasonic Sensor, 2000 square feet (186 sq m); << Lutron Model LOS-CUS-2000-WH; or Lutron Model ULOS-CUS-2000-WH (BAA-Buy American Act Compliant)>>: Coverage of 2000 square feet (186 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

Ceiling-and wall-mounted dual technology sensors use both passive infrared and ultrasonic technologies for sensing occupancy providing maximum reliability. Ceiling-mounted sensors are recommended for larger open spaces with ceilings less than 12 feet height. Wall-mounted sensors are recommended for spaces with pendant fixtures, ceiling fans, or ceilings more than 12 feet high.

D. Wired Dual Technology Sensors:

Include the following paragraph to ensure that the line-of-sight is not obstructed due to dust and other contaminants.

1. Passive Infrared Sensing: Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

Include the following paragraph to eliminate sensor cross talk and assure reliable performance.

2. Ultrasonic Sensing: Utilize an operating frequency of 32 kHz or 40 kHz, crystal-controlled to operate within plus/minus 0.005 percent tolerance.

3. Ceiling-Mounted Sensors: Provide customizable mask to block off unwanted viewing areas.

Omit the choice in the following paragraph if only models with isolated relay will be used.
Contact Rating (R Models only)- SPDT 500mA rated at 24V isolated relay.

4. Isolated Relay: Provide an internal additional isolated relay with Normally Open, Normally Closed, and Common outputs for use with HVAC control, Data Logging and other control options<< where indicated>>.

Omit the choice in the following paragraph if only models with integral photocell will be used.
Photocell (R Models only)-Prevents light from turning on when there is sufficient natural light-Sensitivity: 0-1,000 LUX adjustable

5. Integral Photocell: Provide an integral photocell with adjustable sensitivity to prevent lights from turning on when there is sufficient natural light<< where indicated>>.

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), Without Isolated Relay and Integral Photocell:

a. <<Type _____ - >>Ceiling-Mounted Dual Technology Sensor, 500 square feet (46 sq m); << Lutron Model LOS-CDT-500-WH; or Lutron Model ULOS-CDT-500-WH (BAA-Buy American Act Compliant)>>: Coverage of 500 square feet (46 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 180 degree field of view.

b. <<Type _____ - >>Ceiling-Mounted Dual Technology Sensor, 1000 square feet (93 sq m); << Lutron Model LOS-CDT-1000-WH; or Lutron Model ULOS-CDT-1000-WH (BAAA-Buy American Act Compliant)>>: Coverage of 1000 square feet (93 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 180 degree field of view.

c. <<Type _____ - >>Ceiling-Mounted Dual Technology Sensor, 2000 square feet (186 sq m); << Lutron Model LOS-CDT-2000-WH; or Lutron Model ULOS-CDT-2000-WH (BAA-Buy American Act Compliant)>>: Coverage of 2000 square feet (186 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

d. <<Type _____ - >>Wall-Mounted Dual Technology Sensor; << Lutron Model LOS-WDT-WH; or Lutron Model ULOS-WDT-WH (BAA-Buy American Act Compliant>>: Coverage of 1600 square feet (149 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 110 degree field of view.

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.

7. Product(s), With Isolated Relay and Integral Photocell:

a. <<Type _____ - >>Ceiling-Mounted Dual Technology Sensor, 500 square feet (46 sq m); << Lutron Model LOS-CDT-500R-WH; or Lutron Model ULOS-CDT-500R-WH (BAA-Buy American Act Compliant)>>: Coverage of 500 square feet (46 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 180 degree field of view; with isolated relay and integral photocell.

b. <<Type _____ - >>Ceiling-Mounted Dual Technology Sensor, 1000 square feet (93 sq m); << Lutron Model LOS-CDT-1000R-WH; or Lutron Model ULOS-CDT-1000R-WH (BAAA-Buy American Act Compliant)>>: Coverage of 1000 square feet (93 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 180 degree field of view; with isolated relay and integral photocell.

c. <<Type _____ - >>Ceiling-Mounted Dual Technology Sensor, 2000 square feet (186 sq m); << Lutron Model LOS-CDT-2000R-WH; or Lutron Model ULOS-CDT-2000R-WH (BAA-Buy American Act Compliant)>>: Coverage of 2000 square feet (186 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view; with isolated relay and integral photocell.

d. <<Type _____ - >>Wall-Mounted Dual Technology Sensor; << Lutron Model LOS-WDT-R-WH; or Lutron Model ULOS-WDT-R-WH (BAA-Buy American Act Compliant>>: Coverage of 1600 square feet (149 sq m) with ceiling height of 8 to 12 feet (2.4 to 3.7 m); 110 degree field of view; with isolated relay and integral photocell.

E. Power Packs for Wired Sensors:

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.

1. Product(s):
a. <<Type _____ - >>347 VAC power input/24 VDC, 100 mA power output; 15 A ballast (347 V) relay contact rating; <<Lutron Model PP-347H Power Pack; or Lutron Model UPP-347H Power Pack (BAA-Buy American Act Compliant)>>.
b. <<Type _____ - >>120-277 VAC power input/24 VDC, 150 mA power output; 16 A lighting (120-177 V), 1 HP motor (120-277 V) relay contact rating; << Lutron Model PP-DV Power Pack; or Lutron Model UPP-DV Power Pack (BAA-Buy American Act Compliant)>>.

c. <<Type _____ - >>120-277 VAC power input (manual)/24 VDC, 150 mA power output; 16 A lighting (120-177 V), 1 HP motor (120-277 V) relay contact rating;<< Lutron Model PP-DV-M Power Pack; or Lutron Model UPP-DV-M Power Pack (BAA-Buy American Act Compliant)>>.

d. <<Type _____ - >>Control relay only (no power input/output); requires another power pack for power and counts as one of three sensors connected to a power pack; 16 A lighting (120-277 V), 1 HP motor (120-277 V), 15 A ballast (347 V) relay contact rating; << Lutron Model PP-SH Power Pack; or Lutron Model UPP-SH Power Pack (BAA-Buy American Act Compliant)>>.
2. Provide sensor power packs where required for power connection to sensors.

3. For ease of mounting, installation and future service, power pack(s) to be able to mount through a 1/2 inch knockout in a standard electrical enclosure and be an integrated, self-contained unit consisting internally of an isolated load switching control relay and a transformer to provide low-voltage power. Transformer to provide power to a minimum of three sensors.

4. Plenum-rated.

5. Control Wiring Between Sensors and Control Units: Class 2, 18-24 AWG, stranded UL Classified, PVC insulated or TEFLON jacketed cable suitable for use in plenums, where applicable.

2.07 WIRELESS SENSORS

A. General Requirements:

1. Operational life of 10 years without the need to replace batteries when installed per manufacturer's instructions.

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

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

4. Capable of being placed in test mode to verify correct operation from the face of the unit.

Lutron's occupancy/vacancy sensors are wireless, battery-powered passive infrared (PIR) sensors that automatically control lights via RF communication to compatible dimming and switching devices. These sensors detect the heat from people moving within an area to determine when the space is occupied. The sensors then wirelessly transmit the appropriate commands to the associated dimming and switching devices to turn the lights on or off automatically. They combine both convenience and exceptional energy savings along with ease of installation.

B. Wireless Occupancy/Vacancy Sensors:

1. General Requirements:

a. Provides a clearly visible method of indication to verify that motion is being detected during testing and that the unit is communicating to compatible RF receiving devices.

Include the following paragraph to ensure that the line-of-sight is not obstructed due to dust and other contaminants.

b. Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

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. Plus, the user-replaceable batteries are designed to last up to 10 years.

c. Sensing Mechanism: Passive infrared coupled with technology for sensing fine motions; Lutron XCT Technology. Signal processing technology detects fine-motion passive infrared (PIR) signals without the need to change the sensor's sensitivity threshold.

d. Provide optional, readily accessible, user-adjustable controls for timeout, automatic/manual-on, and sensitivity.

e. Turns off lighting after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area. Provide adjustable timeout settings of 1, 5, 15, and 30 minutes.

f. Capable of turning dimmer's lighting load on to an optional locked preset level selectable by the user. Locked preset range to be selectable on the dimmer from 1 percent to 100 percent.

g. Color: White.

h. Provide all necessary mounting hardware and instructions for both temporary and permanent mounting.

i. Provide temporary mounting means for drop ceilings to allow user to check proper performance and relocate as needed before permanently mounting sensor. Temporary mounting method to be designed for easy, damage-free removal.

j. Sensor lens to illuminate during test mode when motion is detected to allow installer to place sensor in ideal location and to verify coverage prior to permanent mounting.

k. Ceiling-Mounted Sensors:

1) Provide surface mounting bracket compatible with drywall, plaster, wood, concrete, and compressed fiber ceilings.

2) Provide recessed mounting bracket compatible with drywall and compressed fiber ceilings.

l. Wall-Mounted Sensors: Provide wall or corner mounting brackets compatible with drywall and plaster walls.

2. Wireless Combination Occupancy/Vacancy Sensors:

-Wireless occupancy sensor has three settings available: Auto-On/Auto-Off, Auto-On Low-Light/Auto-Off, and Manual-On/Auto-Off

-Auto-On Low-Light feature will only turn lights on automatically if there is less than approximately 1 fc (10 lux) of ambient light

-Simple and intuitive adjustments available for Timeout, Auto-On, and Activity settings

-Supports advanced occupancy features, such as dependent occupancy groups and customizable occupied/unoccupied presets in some systems

-Refer to product specification submittal of receiving device to determine system limits

a. Ceiling-Mounted Sensors: Programmable to operate as an occupancy sensor (automatic-on and automatic-off), an occupancy sensor with low light feature (automatic-on when less than one footcandle of ambient light available and automatic-off), or a vacancy sensor (manual-on and automatic-off).

-Wireless occupancy sensor has two settings available: Auto-On/Auto-Off, and Manual-On/Auto-Off

-Simple and intuitive adjustments available for Timeout, Activity, and Auto-On settings

-Supports advanced occupancy features, such as dependent occupancy groups and customizable occupied/unoccupied presets in some systems

-Refer to product specification submittal of receiving device to determine system limits

b. Wall-Mounted Sensors: Programmable to operate as an occupancy sensor (automatic-on and automatic-off), or a vacancy sensor (manual-on and automatic-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.

c. Product(s):

Wireless ceiling-mounted occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology for sensing fine motion. Sensor can be auto-on/auto-off, auto-on low light/auto-off, or manual on/auto-off. Ceiling-mounted sensors are recommended for spaces with ceilings less than 12 feet high.

1) <<Type _____ - >>Ceiling-Mounted Occupancy/Vacancy Sensor; << Lutron Radio Powr Savr Series, Model LFR2-OCR2B-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-OCR2B-P-WH (BAA-Buy American Act Compliant)>>: Coverage from 324 square feet (30.2 sq m) to 676 square feet (62.4 sq m) depending on ceiling height from 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

Wireless 180 degree coverage wall-mount occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology. Sensor can be auto-on/auto-off or manual on/auto-off.

2) <<Type _____ - >>Wall-Mounted Occupancy/Vacancy Sensor; << Lutron Radio Powr Savr Series, Model LFR2-OWLB-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-OWLB-P-WH (BAA-Buy American Act Compliant)>>: Minor motion coverage of 1500 square feet (139.4 sq m) and major motion coverage of 3000 square feet (278.7 sq m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); 180 degree field of view.

Wireless 90 degree coverage corner-mount occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology. Sensor can be auto-on/auto-off or manual on/auto-off.

3) <<Type _____ - >>Corner-Mounted Occupancy/Vacancy Sensor; << Lutron Radio Powr Savr Series, Model LFR2-OKLB-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-OKLB-P-WH (BAA-Buy American Act Compliant)>>: Minor motion coverage of 1225 square feet (113.8 sq m) and major motion coverage of 2500 square feet (232.3 sq m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); 90 degree field of view.

Wireless hallway occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology. Sensor can be auto-on/auto-off or manual on/auto-off.

4) <<Type _____ - >>Hallway Occupancy/Vacancy Sensor; << Lutron Radio Powr Savr Series, Model LFR2-OHLB-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-OHLB-P-WH (BAA-Buy American Act Compliant)>>: Major motion coverage of up to 150 feet (45.7 m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); narrow field of view.

3. Wireless Vacancy-Only Sensors:

Visit www.lutron.com for more information on California Title 24 requirements.

a. Operates only as a vacancy sensor (manual-on and automatic-off)<< in accordance with California Title 24 requirements>>.

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.

b. Product(s):

Wireless ceiling-mounted vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology for sensing fine motion. Sensor is manual on/auto-off (meets California Title 24 requirements). Ceiling-mounted sensors are recommended for spaces with ceilings less than 12 feet high.

1) <<Type _____ - >>Ceiling-Mounted Vacancy-Only Sensor; << Lutron Radio Powr Savr Series, Model LFR2-VCR2B-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-VCR2B-P-WH (BAA-Buy American Act Compliant)>>: Coverage from 324 square feet (30.2 sq m) to 676 square feet (62.4 sq m) depending on ceiling height from 8 to 12 feet (2.4 to 3.7 m); 360 degree field of view.

Wireless 180 degree coverage wall-mount vacancy-only sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology. Sensor is manual-on/auto-off (meets California Title 24 requirements).

2) <<Type _____ - >>Wall-Mounted Vacancy-Only Sensor; << Lutron Radio Powr Savr Series, Model LFR2-VWLB-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-VWLB-P-WH (BAA-Buy American Act Compliant)>>: Minor motion coverage of 1500 square feet (139.4 sq m) and major motion coverage of 3000 square feet (278.7 sq m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); 180 degree field of view.

Wireless 90 degree coverage corner-mount vacancy-only sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology. Sensor is manual-on/auto-off (meets California Title 24 requirements).

3) <<Type _____ - >>Corner-Mounted Vacancy-Only Sensor; << Lutron Radio Powr Savr Series, Model LFR2-VKLB-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-VKLB-P-WH (BAA-Buy American Act Compliant)>>: Minor motion coverage of 1225 square feet (113.8 sq m) and major motion coverage of 2500 square feet (232.3 sq m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); 90 degree field of view.

Wireless hallway vacancy-only sensor using infrared technology for sensing occupancy coupled with Lutron XCT Technology. Sensor is manual-on/auto-off (meets California Title 24 requirements).

4) <<Type _____ - >>Hallway Vacancy-Only Sensor; << Lutron Radio Powr Savr Series, Model LFR2-VHLB-P-WH; or Lutron Radio Powr Savr Series, Model ULFR2-VHLB-P-WH (BAA-Buy American Act Compliant)>>: Major motion coverage of up to 150 feet (45.7 m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); narrow field of view.

C. Wireless Daylight Sensors:

Lutron's wireless daylight sensor is a battery-powered sensor that automatically controls lights via RF communication to compatible dimming or switching devices. This sensor mounts to the ceiling and measures light in the space. The sensor then wirelessly transmits the light level to the associated dimming or switching devices that automatically control the lights to balance light level in the space. The sensor combines both convenience and exceptional energy savings along with ease of installation. Visit www.lutron.com for data sheets and other information.

1. Product: Lutron Radio Powr Savr Series, Model LFR2-DCRB-WH.

2. Open-loop basis for daylight sensor control scheme.

3. Stable output over temperature from 32 degrees F (0 degrees C) to 104 degrees F (40 degrees C).
4. Partially shielded for accurate detection of available daylight to prevent fixture lighting and horizontal light component from skewing sensor detection.

5. Provide linear response from 2 to 150 footcandles.

6. Color: White.

7. Mounting:

a. Provide surface mounting bracket compatible with drywall, plaster, wood, concrete, and compressed fiber ceilings.

b. Provide all necessary mounting hardware and instructions for both temporary and permanent mounting.

c. Provide temporary mounting means for drop ceilings to allow user to check proper performance and relocate as needed before permanently mounting sensor. Temporary mounting method to be designed for easy, damage-free removal.

Visit www.lutron.com for more information on California Title 24 requirements.

8. Meets California Title 24 requirements.

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

2.08 LOAD CONTROL MODULES FOR WIRELESS SENSORS AND CONTROL STATIONS:  AS SPECIFIED IN SECTION 26 2726.

2.09 LOAD CONTROL MODULES FOR WIRELESS SENSORS AND CONTROL STATIONS
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.

3. Digital Ballast/LED Driver Control Modules:

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.
a. Product: << Lutron PowPak Dimming Module Model RMJ-ECO32-DV-B; or Lutron PowPak Dimming Module Model URMJ-ECO32-DV-B (BAA-Buy American Act Compliant)>>.

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.

b. 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.

c. 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; << Lutron PowPak Dimming Module Model RMJ-5T-DV-B; or Lutron PowPak Dimming Module Model URMJ-5T-DV-B (BAA-Buy American Act Compliant)>>.

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; << Lutron PowPak Relay Module Model RMJ-16R-DV-B; or Lutron PowPak Relay Module Model URMJ-16R-DV-B (BAA-Buy American Act Compliant)>>.

2) 16 A relay module, with contact closure output; << Lutron PowPak Relay Module Model RMJ-16RCCO1-DV-B; or Lutron PowPak Relay Module Model URMJ-16RCCO1-DV-B (BAA-Buy American Act Compliant)>>.

3) 5 A relay module, without contact closure output; Lutron PowPak Relay Module Model RMJ-5R-DV-B.

4) 5 A relay module, with contact closure output; Lutron PowPak Relay Module Model RMJ-5RCCO1-DV-B.

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

6. 20 A Receptacle Modules:

a. Product(s):

1) 20 A receptacle module; Lutron PowPak 20 A Receptacle Module Model RMJ-H20R-DV-B.

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.

7. Contact Closure Output Modules:

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.
a. Product: << Lutron PowPak CCO Module Model RMJ-CCO1-24-B; or Lutron PowPak CCO Module Model URMJ-CCO1-24-B (BAA-Buy American Act Compliant)>>.

b. 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.

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; Lutron Maestro Wireless Model MRF2-3LD.

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; Lutron Maestro Wireless Model MRF2-3PD-3.

2) Single receptacle plug-in dimmer; Lutron Maestro Wireless Model MRF2-3PD-1.

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; Lutron Maestro Wireless Model MRF2-15APS-3.

2) Single receptacle plug-in appliance module; Lutron Maestro Wireless Model MRF2-15APS-1.

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:

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:

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) Product:  Lutron PowPak Wireless Fixture Control for EcoSystem ballasts/drivers; Model FCJ-ECO.

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.

2) 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.

3) 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:

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) Product:  Lutron PowPak Wireless Fixture Control for 0-10 V ballasts/drivers; Model FCJ-010.

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).

2) 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.

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

4) Configurable high- and low-end trim.

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

2. Wired Fixture Sensors:

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.

a. Product(s):

1) Wired occupancy/daylight fixture sensor; Lutron PowPak Fixture Sensor; Model FC-SENSOR.

2) Wired vacancy/daylight fixture sensor; Lutron PowPak Fixture Sensor; Model FC-VSENSOR.

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; Lutron XCT Technology. 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.

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

2.010 WIRED DIMMERS AND SWITCHES WITH WIRELESS COMMUNICATION INPUTS: AS SPECIFIED IN SECTION 26 2726.

2.011 WIRED WALL DIMMERS AND SWITCHES WITH WIRELESS COMMUNICATION INPUTS

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" at any control 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.

B. Single Touch Wall Dimmers and Switches with Wireless Communication Inputs; Lutron GrafikT Series:

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.

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; Lutron GrafikT Series C.L Dimmer: Dimmable LED (150 W, 120 V), incandescent/halogen (600W, 120 V); single-pole only (no multi-location capability).

1) Lutron Model GTJ-150; single-pole; 120 V.

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

1) Lutron Model GTJ-250M; single-pole/multi-location; 120 V.

c. <<Type _____ - >>Single Touch Phase Selectable Dimmer; Lutron GrafikT Series 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), Lutron Hi-lume A-Series LTE 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).

1) Lutron Model GTJ-5NEM; single-pole/multi-location; 120 V.

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

1) Lutron Model GT-AD; 120 V.
6. Product(s) - Single Touch Electronic Switches with Wireless Communication Inputs:

a. <<Type _____ - >>Single Touch Electronic Switch; Lutron GrafikT Series: 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.

1) Lutron Model GTJ-5ANSM; single-pole/multi-location; 120 V.

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

1) Lutron Model GT-AD; 120 V.

C. Preset Smart Wall Dimmers and Switches with Wireless Communication Inputs; Lutron Maestro Wireless Series:

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; Lutron Maestro Wireless Series: 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.

1) Lutron Model MRF2-6CL; single pole/multi-location; 120 V.

b. <<Type _____ - >>Preset Smart Dimmer; Lutron Maestro Wireless Series: 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.

1) << Lutron Model MRF2-6ND-120; or Lutron Model UMRF2-6ND-120 (BAA-Buy American Act Compliant)>>; single-pole/multi-location; 120 V.

c. <<Type _____ - >>Preset Smart Dimmer; Lutron Maestro Wireless Series: 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.

1) << Lutron Model MRF2-10D-120; or Lutron Model UMRF2-10D-120 (BAA-Buy American Act Compliant)>>; single-pole/multi-location; 120 V.

d. <<Type _____ - >>Preset Smart Dimmer; Lutron Maestro Wireless Series: 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.

1) Lutron Model MRF2-6MLV; single-pole/multi-location; 120 V.

e. <<Type _____ - >>Preset Smart Dimmer; Lutron Maestro Wireless Series: 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.

1) Lutron Model MRF2-6ELV-120; single-pole/multi-location; 120 V.

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

1) Lutron Model MRF2-F6AN-DV; single-pole/multi-location; 120-277 V.

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

1) <<Lutron Model MA-R; or Lutron Model UMA-R (BAA-Buy American Act Compliant)>>; gloss finish; 120 V.

2) Lutron Model MSC-AD; satin finish; 120 V.

3) Lutron Model MA-R-277V; gloss finish; 277 V.

4) Lutron Model MSC-AD-277V; satin finish; 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.

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

a. <<Type _____ - >>Electronic Switch; Lutron Maestro Wireless Series: 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.

1) Lutron Model MRF2-6ANS; single-pole/multi-location; 120 V.

b. <<Type _____ - >>Electronic Switch; Lutron Maestro Wireless Series: 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.

1) << Lutron Model MRF2-8ANS-120; or Lutron Model UMRF2-8ANS-120 (BAA-Buy American Act Compliant)>>; single-pole/multi-location; 120 V.

c. <<Type _____ - >>Electronic Switch; Lutron Maestro Wireless Series: 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.

1) <<Lutron Model MRF2-8S-DV; or Lutron Model UMRF2-8S-DV (BAA-Buy American Act Compliant)>>; single-pole/multi-location; 120-277 V.

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

1) <<Lutron Model MA-AS; or Lutron Model UMA-AS (BAA-Buy American Act Compliant)>>; gloss finish; 120 V.

2) Lutron Model MSC-AS; (satin finish); 120 V.

3) Lutron Model MA-AS-277V; (gloss finish); 277 V.

4) Lutron Model MSC-AS-277V; (satin finish); 277 V.

D. Electronic Switches with Wireless Communication Inputs; Lutron 5A 2-Button RF Switch:

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; Lutron 5A 2-Button RF 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); multi-location capability using standard 3-way mechanical switches; minimum load requirement.

1) Lutron Model PD-5S-DV; single-pole/3-way; 120/277 V.

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

2.012 WIRELESS CONTROL STATIONS: AS SPECIFIED IN SECTION 26 2726.

2.013 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; <<Lutron Pico Wireless Control Model PJ2-2B; or Lutron Pico Wireless Control Module UPJ2-2B (BAA-Buy American Act Compliant)>>.

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

3. <<Type _____ - >>2-Button with Raise/Lower Control; <<Lutron Pico Wireless Control Model PJ2-2BRL; or Lutron Pico Wireless Control Module UPJ2-2BRL (BAA-Buy American Act Compliant)>>.

a. Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
4. <<Type _____ - >>3-Button Control; <<Lutron Pico Wireless Control Model PJ2-3B; or Lutron Pico Wireless Control Module UPJ2-3B (BAA-Buy American Act Compliant)>>.

a. Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
5. <<Type _____ - >>3-Button with Raise/Lower Control; <<Lutron Pico Wireless Control Model PJ2-3BRL; or Lutron Pico Wireless Control Module UPJ2-3BRL (BAA-Buy American Act Compliant)>>.

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

7. <<Type _____ - >>4-Button; <<Lutron Pico Wireless Control Model PJ2-4B; or Lutron Pico Wireless Control Module UPJ2-4B (BAA-Buy American Act Compliant)>>.

a. Button Marking:  <<Zone controls (light); Scene keypads (light); 2-group controllers (lights); 4-group toggle; As indicated on drawings; or __________>>.
8. Single Pedestal; Lutron Pico Pedestal Model L-PED1.

9. Double Pedestal; Lutron Pico Pedestal Model L-PED2.

10. Triple Pedestal; Lutron Pico Pedestal Model L-PED3.

11. Quadruple Pedestal; Lutron Pico Pedestal Model L-PED4.

12. Screw Mounting Kit; Lutron Model PICO-SM-KIT.

13. Wallbox Adapter; Lutron Model PICO-WBX-ADAPT.
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. Button Programming:

1. Single action.

2. Toggle action.

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

H. Mounting:

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

2. Faceplates: Provide concealed mounting hardware.

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

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

2.014 SOURCE QUALITY CONTROL

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

B. Factory Testing; Lutron Standard Factory Testing:

To ensure that 100 percent of the lighting control products work at installation, the manufacturer should test 100 percent of all assemblies at full rated load in the factory. This testing will assure that every product has been tested and guaranteed to work. Sampling would only prove that the samples work and should not be acceptable.

1. Perform full-function factory testing on all completed assemblies. Statistical sampling is not acceptable.

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

G. Sensor Locations:

1. Sensor locations indicated are diagrammatic. Within the design intent, reasonably minor adjustments to locations may be made in order to optimize coverage and avoid conflicts or problems affecting coverage, in accordance with manufacturer's recommendations.

Interior sensors work mainly with diffused light, as such, they have a much higher lighting gain than exterior sensors. Electric light sources can affect these sensors unless the sensors are shielded from the light given off by electric light sources.

H. Ensure that daylight sensor placement minimizes sensor view of electric light sources. Locate ceiling-mounted and luminaire-mounted daylight sensors to avoid direct view of luminaires.

Many lamp manufacturers recommend seasoning fluorescent lamps prior to dimming in order to ensure full rated life.

I. Lamp Burn-In: Operate lamps at full output for prescribed period per manufacturer's recommendations prior to use with any dimming controls. Replace lamps that fail prematurely due to improper lamp burn-in.

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

3.04 FIELD QUALITY CONTROL

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

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

3.05 ADJUSTING

A. Sensor Fine-Tuning: Contractor to provide fine-tuning of sensor calibration.

3.06 CLEANING

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

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of lighting control devices to <<Engineer; or __________>>, and correct deficiencies or make adjustments as directed.

3.08 PROTECTION

A. Protect installed products from subsequent construction operations.

END OF SECTION
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