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SECTION 260924
LIGHTING CONTROLS - LUTRON CASÈTA WIRELESS
This section includes lighting, temperature, and shade controls featuring basis of design products from Lutron Electronics Company, Inc. The section also includes motorized shades for integration with the specified system.

SECTION 26 0924 (16146) - LIGHTING CONTROLS – LUTRON CASÈTA WIRELESS, Copyright 2015-2024, Lutron Electronics Building Systems Design, Inc.

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Wireless lighting control system and associated components:

1. Wireless control interface.
2. Radio frequency (RF) repeater.
3. Dimmers, switches, and fan speed controllers with wireless communication.
4. Wireless control stations.
5. Wireless sensors.
6. Wireless thermostats.
7. Power interfaces.
8. Fluorescent electronic dimming ballasts.
9. LED drivers.

10. Power interfaces.
11. Lighting control accessories.
12. Motorized window shades with wireless communication.
13. Manual window shades, to match motorized shades.
1.02 RELATED REQUIREMENTS

Include the following paragraph only if specifying motorized shades.

A. Section 06 1000 - Rough Carpentry: Concealed wood blocking for attachment of window treatment brackets.
Include the following paragraph only if specifying motorized shades.

B. Section 09 2116 - Gypsum Board Assemblies: Substrate for window treatments.
Include the following paragraph only if motorized shades are to be controlled by the lighting control system.

C. Section 12 2400 - Window Shades – Lutron Serena/Triathlon: Motorized window shades, for interface with lighting control system.

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

E. Section 26 2726 - Wiring Devices - Lutron:

1. Finish requirements for wall controls specified in this section.
2. Accessory receptacles and wall plates, to match lighting controls specified in this section.
F. Section 26 5133 - Luminaires, Ballasts, and Drivers - Lutron.

G. Section <<______>>:  Audio-video system, for interface with lighting control system
H. Section <<______>>:  Security system, for interface with lighting control system.

1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent Lamp Ballasts - Supplements; 2023.
C. ANSI/ESD S20.20 - Protection of Electrical and Electronic Parts, Assemblies and Equipment (Excluding Electrically Initiated Explosive Devices); 2021.

D. ASTM D4674 - Standard Practice for Accelerated Testing for Color Stability of Plastics Exposed to Indoor Office Environments; 2019.

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

F. CAL TITLE 24 P6 – California Code of Regulations, Title 24, Part 6 (California Energy Code); 2022.

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

H. IEC 61347-2-3 - Lamp Control Gear - Part 2-3: Particular Requirements for A.C. and/or D.C. Supplied Electronic Control Gear for Fluorescent Lamps; 2011, with Amendment (2016).

I. IEEE 1789 - Recommended Practice for Modulating Current in High-Brightness LEDs for Mitigating Health Risks to Viewers; 2015.

J. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and less) AC Power Circuits; 2002 (Cor 1, 2012).
K. ISO 9001 - Quality Management Systems-Requirements; 2015.

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

M. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical Contractors Association; 2016.
N. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers and Discharge Ballasts; National Electrical Manufacturers Association; 2023.

O. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers Association; 1999 (Reaffirmed 2020).
P. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

Q. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
R. UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.
S. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

T. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits; Current Edition, Including All Revisions.

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

V. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, Including All Revisions.

W. UL 60730-1 – Standard for Safety Automatic Electrical Controls – Part 1:  General Requirements; 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 work to provide luminaires and lamps compatible with the lighting controls to be installed.
4. Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior to proceeding with work.
B. Sequencing:

Include the following paragraph only if specifying motorized shades.

1. Do not fabricate shades until field dimensions for each opening have been taken.

Include the following paragraph only if specifying motorized shades.

2. Do not install shades until final surface finishes and painting are complete.

3. 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 motion detection coverage range diagrams.
Include the following paragraph only if specifying motorized shades.

2. Shades:  Include materials, finishes, fabrication details, dimensions, profiles, and mounting requirements.
C. Shop Drawings:

1. Provide load schedule indicating actual connected load, load type, and voltage per circuit, circuits and their respective control zones, circuits that are on emergency, and capacity, phase, and corresponding circuit numbers.
2. Provide schematic system riser diagram indicating component interconnections. Include requirements for interface with other systems.
Include the following paragraph only if specifying motorized shades.

3. Shades:  Include <<window treatment schedule indicating size, location and keys to details; head, jamb and sill details; mounting dimension requirements for each product and condition; operation direction; and __________>>.

D. Certificates: Manufacturer's documentation that line voltage components are UL listed or UL recognized.

E. Samples:

1. Wall 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 __________>>.
Include the following paragraph only if specifying motorized shades.

3. Shade Fabric: Showing <<specified colors and patterns; manufacturer's full range of available colors and patterns; or _________>>.

F. 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.

G. Project Record Documents:  Record actual installed locations and settings for lighting control system components.

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

I. Warranty: Submit sample of manufacturer's Warranty as specified in Part 1 under "WARRANTY". Submit documentation of final execution 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:

1. Company with not less than ten years of experience manufacturing lighting control systems of similar complexity to specified system.
2. Registered to ISO 9001, including in-house engineering for product design activities.
3. Qualified to supply specified products and to honor claims against product presented in accordance with warranty.
Include the following paragraph only if specifying motorized shades.

D. Shade Installer Qualifications: Qualified to install and commission specified products by prior factory training, experience, demonstrated performance, and acceptance of any requirement of the manufacturer, subsidiary of the manufacturer, or licensed agent.

1.07 MOCK-UP

Include the following paragraph only if specifying motorized shades.

A. Mock-Up: Provide<< full size; minimum 2 ft wide by 3 ft high ( minimum 0.60 m wide by 0.94 m high); minimum __ ft wide by __ ft high ( minimum __ m wide by __ m high);or  ______>> << operable shade; fixed fabric panel only; or  ______>> mock-up of window shade complete with selected shade fabric including sample of seam when applicable.

1. Obtain Architect's approval of aesthetics and control functionality prior to fabrication.
--CHOOSE ONE OF THE TWO PARAGRAPHS BELOW IF FULL-SIZED OPERABLE SHADE MOCK-UP IS SPECIFIED ABOVE--

2. Full-sized, operable shade mock-up may become part of the final installation.

3. Full-sized, operable shade mock-up will become the property of the Owner.
1.08 DELIVERY, STORAGE, AND HANDLING

Include the following paragraph only if specifying motorized shades.

A. Shades:  Deliver components in manufacturer's unopened packaging, labeled to identify each window treatment for each opening.

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

1.09 FIELD CONDITIONS

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

1. Basis of Design System Requirements - Lutron, Unless Otherwise Indicated:
a. Ambient Temperature:
1) Lighting Control System Components, Except Those Listed Below:  Between 32 and 104 degrees F (0 and 40 degrees C).
2) Fluorescent Electronic Dimming Ballasts:  Between 50 and 140 degrees F (10 and 60 degrees C).
b. Relative Humidity:  Less than 90 percent, non-condensing.

During the installation phase, considerable dust (drywall, concrete, etc) may be deposited on electrical components and impair performance. General accepted housekeeping protection of the electrical equipment must be maintained.

c. Protect against accumulation or infiltration of dust.

1.010 WARRANTY

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

B. Manufacturer’s Standard Warranty:
1. Manufacturer Lighting Control System Components, Except Wireless Sensors and Ballasts/Drivers:  One year 100 percent parts coverage, no manufacturer labor coverage.
2. Wireless Sensors:  Five years 100 percent parts coverage, no manufacturer labor coverage.

3. Ballasts/Drivers:  Three years 100 percent parts coverage, no manufacturer labor coverage.

Include the following paragraph only if specifying motorized shades.

C. Motorized Shade Manufacturer's Warranty; Lutron 8-Year Limited Warranty:

1. Shade Components (including electronic drive units, fabric, and hardware):

a. Years 1-5: 100 percent replacement parts coverage, no manufacturer labor coverage.

b. Years 6-8: 50 percent replacement parts coverage, no manufacturer labor coverage.

c. Telephone Technical Support: Available 24 hours per day, 7 days per week, excluding manufacturer holidays.

PART 2   PRODUCTS

2.01 MANUFACTURERS

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

B. Other Acceptable Manufacturers:

1. <<______>>.
2. 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 __________>>.

Delete the following three subparagraphs if substitutions are not permitted.

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:  Furnish products produced by a single manufacturer and obtained from a single supplier.
2.02 LIGHTING CONTROLS - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled by Underwriter's 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.

Include the following paragraph only if specifying motorized shades.

C. Shade Control Requirements:

1. Capable of operating shades and recalling shade presets via wireless control station, mobile device app, or other system interface.

2. Capable of operating any individual, group, or subgroup of shade electronic drive units within system without requiring separate group controllers.

3. Capable of assigning and reassigning individual, groups, and subgroups of shades to any control within system without requiring additional wiring or hardware changes.

Include the following paragraph for Sivoia QS Triathlon shades only. This feature is not available for Serena shades.

4. Capable of controlling shade speed for tracking within plus or minus 0.125 inch (3.17 mm) throughout entire travel.

5. Provide 10 year power failure memory for preset stops, open and close limits, shade grouping and sub grouping and system configuration.

Include the following paragraph for Sivoia QS Triathlon shades only. This feature is not available for Serena shades.

6. Capable of synchronizing multiple shade electronic drive units of the same size to start, stop and move in unison.

7. Capable of stopping shades within accuracy of 0.125 inch (3.17 mm) at any point between open and close limits.

8. Capable of storing up to 250 programmable stop points, including open, close, and any other position.

9. Capable of controlling lights and shades from single control.

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. The following paragraph ensures that the operating equipment is designed to operate at worst case environmental conditions without affecting product life.

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

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

Power dropouts occur frequently. 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.

F. Power Failure Recovery: When power is interrupted and subsequently restored, within 3 seconds lights to automatically return to same levels (dimmed setting, full on, or full off) as prior to power interruption.

G. Wireless Devices:

1. Capable of 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: 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.

H. Device Finishes:

1. Wall 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.

I. Interface with Audio-Video System: <<______>>.

J. Interface with Security System: <<______>>.

2.03 WIRELESS CONTROL INTERFACE
--CHOOSE ONE OF THE TWO PARAGRAPHS BELOW--

A. Product:  Lutron Smart Hub; Model L-BDG2-WH.
1. Supports Lutron Caséta Wireless devices, Serena shades, and Pico remote controls.

B. Product:  Lutron Smart Hub PRO; Model L-BDGPRO2-WH.
1. Supports Lutron Caséta Wireless devices, Serena shades, and Pico remote controls.

2. Supports Lutron Sivoia QS Triathlon and select Sivoia QS Wireless shades (Venetian and Horizontal Sheer Blinds not supported).

3. Supports integration with select A/V and security systems.

C. Utilizes TCP/IP communication over internet via Ethernet connection to user-supplied Wi-Fi router (internet connection required for initial setup, to maintain system date/time, and receive periodic firmware updates).

D. Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).

E. Allows for system setup, control, and monitoring from iOS or Android mobile device with required Lutron app installed:

1. Supports up to 75 paired wireless devices including Lutron Caséta wireless dimmers/switches, Lutron Pico wireless control stations, and compatible Lutron wireless shades (Lutron Smart Hub/Smart Hub PRO wireless control interface counts as one device).

The Lutron Smart Bridge™/Smart Bridge™ Pro is compatible with the Honeywell® VisionPRO® Wi-Fi thermostat and other third party thermostats. Visit www.casetawireless.com for more information.

2. Supports compatible Wi-Fi thermostats (requires user-supplied Wi-Fi router); allows for control of temperature setpoints, system mode (e.g. heat, cool, auto, off), and fan on/off status.

3. Allows for control of individual wireless dimmers/switches, wireless audio controls, wireless shades, and Wi-Fi thermostats.

4. Allows for setup and control of scenes incorporating multiple wireless dimmers/switches, wireless audio controls, and wireless shades.

5. Allows for timeclock scheduling of events.

6. Allows for mobile device control from anywhere in the world (Lutron Smart Hub/Smart Hub PRO wireless control interface internet connection required).
7. Supports control outside Lutron app via widgets (iOS and Android).

8. Supports geofencing from Lutron app.

9. Allows for control from Apple Watch.

10. Supports Siri and Apple HomeKit technology.

F. Allows for local control of wireless devices and execution of scheduled events in the event that internet connection is lost, Lutron Smart Hub/Smart Hub PRO wireless control interface is powered down or not communicating.
2.04 RADIO FREQUENCY (RF) REPEATER

A. Product:  Lutron Model PD-REP-WH Caséta Wireless Repeater.

B. Provide RF repeater as indicated or as required to facilitate wireless communication between Lutron Smart Hub/Smart Hub PRO wireless control interface and wireless devices provided.

C. Wireless Communications:  Communicates directly to compatible RF devices and Lutron Smart Hub/Smart Hub PRO wireless control interface through use of a radio frequency communications link; RF range of 30 feet (9 m) between repeater and devices and 60 feet (18 m) between repeater and Lutron Smart Hub/Smart Hub PRO wireless control interface.
D. Extends wireless communication range via connection one repeater per system; RF repeater counts as one device towards system paired device limit.
2.05 DIMMERS, SWITCHES, AND FAN SPEED CONTROLLERS WITH WIRELESS COMMUNICATION

A. General Requirements:

1. Listed as complying with UL 20 and UL 1472 as applicable.

2. Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).
3. Operation When Paired with Lutron Smart Hub Wireless Control Interface:

a. Capable of setup, control, and monitoring from iOS or Android mobile device with required Lutron app installed.

b. Provides local control in the event that internet connection is lost or communication with wireless control interface is interrupted.

4. Standalone Operation (When Not Paired with Lutron Smart Hub Wireless Control Interface):  Communicates via radio frequency with up to ten wireless transmitting devices (occupancy/vacancy sensors or wireless control stations).

B. Wall Dimmers and Switches with Wireless Communication; Lutron Caséta Original Series:
1. Provide air gap service switch accessible without removing wall plate.

2. Dimmer Control:

a. Tap switch control with dedicated buttons for on, off, raise, and lower.

b. LEDs adjacent to tap switches indicate light level and function as locator light when dimmer is off.

c. Provides for customized adjustment of dimmer high/low end trims.

3. Switch Control:  Tap switch control with dedicated buttons for on and off.

4. Fan Speed Control:

a. Tap switch control with dedicated buttons for high, off, faster, and slower.

b. LEDs adjacent to tap switches indicate fan speed and function as locator light when fan is off.

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

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.

6. Product(s) – Wall Dimmers with Wireless Communication:

a. <<Type _____ - >> Wall Dimmer; Lutron Caséta Original Dimmer Model PD-6WCL:
1) Load Type and Capacity:  Dimmable LED/CFL (150 W, 120 V), incandescent/halogen (600 W, 120 V).

2) No neutral required.

3) Multi-location capability using wireless control stations with wallbox mounting adapter.

4) Minimum load requirement.

b. <<Type _____ - >> Wall Dimmer; Lutron Caséta Original PRO Dimmer Model PD-10NXD:
1) Load Type and Capacity:  Dimmable LED (250 W, 120 V), incandescent/halogen (1,000 W, 120 V), magnetic low voltage (1,000 VA, 120 V); Lutron Hi-lume 1% 2-wire LED Driver (120 V - maximum of 13 drivers).

2) Capable of providing forward/reverse phase control, 3-wire line voltage ballast/driver control, non-dim load switching control, and 0-10 V control using compatible Lutron PHPM Series and GRX-TVI power interfaces.

3) Neutral optional (neutral required for magnetic low voltage, Lutron Hi-lume 1 % 2-wire LED driver and Lutron PHPM Series/GRX-TVI power interfaces).

4) Multi-location capability using wireless control stations with wallbox mounting adapter; 3-way capability using mechanical switch.

5) Minimum load requirement.

c. <<Type _____ - >> Wall Dimmer; Lutron Caséta Original ELV+ Dimmer Model PD-5NE:

1) Load Type and Capacity:  Dimmable LED (250 W, 120 V), incandescent/halogen (500 W, 120 V), electronic low voltage (500 W, 120 V), magnetic low voltage (400 VA, 120 V); Lutron Hi-lume 1% 2-wire LED Driver (120 V - maximum of 400 W up to 20 drivers).

2) Capable of providing forward/reverse phase control.

3) Neutral required.

4) Multi-location capability using wireless control stations with wallbox mounting adapter.

5) Minimum load requirement.

6) Favorite button for recalling user-defined light level.

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.

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

a. <<Type _____ - >> Electronic Switch; Lutron Caséta Original 2-Wire Switch Model PD-5WS-DV:
1) Load Type and Capacity:  LED/CFL (5 A, 120/277 V), fluorescent (5 A, 120/277 V), incandescent/halogen (600 W, 120 V), electronic low voltage (600 W, 120 V/ 1,350 W, 277 V), magnetic low voltage (600 VA, 120 V/1,350 VA, 277 V), general purpose fan (3 A, 120 V).

2) No neutral required.

3) Multi-location capability using wireless control stations with wallbox mounting adapter; 3-way capability using mechanical switch.

4) Minimum load requirement.

5) May require Lutron Model LUT-MLC load adapter to ensure proper operation of LED, fluorescent, and electronic low voltage lighting loads.

b. <<Type _____ - >> Electronic Switch; Lutron Caséta Original Neutral Switch Model PD-6ANS:

1) Load Type and Capacity:  LED (6 A, 120 V), fluorescent (6 A, 120 V), incandescent/halogen (720 W, 120 V), electronic low voltage (720 W, 120 V), magnetic low voltage (720 VA, 120 V), general purpose fan (3.6 A, 120 V).

2) Neutral required.

3) Multi-location capability using wireless control stations with wallbox mounting adapter; 3-way capability using mechanical switch.

4) Minimum load requirement.

8. Product(s) – Fan Speed Controllers with Wireless Communication:

a. <<Type _____ - >> Fan Speed Controller; Lutron Caséta Original Fan Control Model PD-FSQN:

1) Load Type and Capacity:  Ceiling fan, permanent split-capacitor motor (1.5 A, 120 V).

2) Quiet, 4-speed.

3) Neutral required.

4) Multi-location capability using wireless control stations with wallbox mounting adapter.

5) Minimum load requirement.

6) Favorite button for recalling user-defined fan speed.

C. Wall Dimmers and Switches with Wireless Communication; Lutron Caséta Diva/Claro Smart Series:

1. Provide air gap service switch accessible without removing wall plate.

2. Dimmer Control:

a. Paddle switch for on/off operation with small, discrete, captive linear slide for dimmer adjustment.

b. White soft glow light bar adjacent to paddle switch indicates load status.

3. Switch Control:  Tap switch control with dedicated buttons for on and off.

a. Paddle switch for on/off operation.

b. White LED adjacent to paddle switch indicates load status.

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

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.

5. Product(s) – Wall Dimmers with Wireless Communication:

a. <<Type _____ - >> Wall Dimmer; Lutron Caséta Diva Smart Dimmer Model DVRF-6L:

1) Load Type and Capacity:  Dimmable LED/CFL (150 W, 120 V), incandescent/halogen (600 W, 120 V).

2) No neutral required.

3) Multi-location capability using wireless control stations with wallbox mounting adapter or Model DVRF-AS Caséta Claro smart accessory switches; 3-way capability using mechanical switch.

4) Minimum load requirement.

b. <<Type _____ - >> Wall Dimmer; Lutron Caséta Diva Smart ELV+ Dimmer Model DVRF-5NE:

1) Load Type and Capacity:  Dimmable LED (250 W, 120 V), incandescent/halogen (500 W, 120 V), electronic low voltage (500 W, 120 V), magnetic low voltage (400 VA, 120 V); Lutron Hi-lume 1% 2-wire LED Driver (120 V - maximum of 400 W up to 20 drivers).

2) Capable of providing forward/reverse phase control.

3) Neutral required.

4) Multi-location capability using wireless control stations with wallbox mounting adapter or Model DVRF-AS Caséta Claro smart accessory switches; 3-way capability using mechanical switch.

5) Minimum load requirement.

c. <<Type _____ - >> Accessory Switch; Lutron Caséta Claro Smart Accessory Switch Model DVRF-AS:

1) Provides multi-location switching control capability for compatible Lutron Caséta Diva Smart Series dimmers.

If more than one model is required, the optional choice can be used to assign type designations. Make sure that designations indicated on the drawings are consistent with those specified here.

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

a. <<Type _____ - >> Electronic Switch; Lutron Caséta Claro Smart Neutral Switch Model DVRF-5NS:

1) Load Type and Capacity:  LED/CFL (5 A, 120 V), fluorescent (5 A, 120 V), incandescent/halogen (600 W, 120 V), electronic low voltage (600 W, 120 V), magnetic low voltage (600 VA, 120 V), general purpose fan (3 A, 120 V).

2) Neutral required.

3) Multi-location capability using wireless control stations with wallbox mounting adapter or Model DVRF-AS Caséta Claro smart accessory switches; 3-way capability using mechanical switch.

4) Minimum load requirement.

b. <<Type _____ - >> Accessory Switch; Lutron Caséta Claro Smart Accessory Switch Model DVRF-AS:

1) Provides multi-location switching control capability for compatible Lutron Caséta Claro Smart Series switches.

D. Plug-in Dimmers with Wireless Communication; Lutron Caséta Wireless Series:

1. Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).
2. Finish:  White.
3. Provided with two integral receptacles for dimming control of connected plug-in lamp loads; convertible to switch for control of non-dimmable lighting loads.
4. Dimmer Control:
a. Tap switch control with dedicated buttons for on, off, raise, and lower.
b. Includes LED to indicate button press or programming mode status.
c. Provides for customized adjustment of dimmer high/low end trims.
5. Quantity: <<As indicated on the drawings; To be determined; provide allowance for _____ control(s); or _________>>.

6. Products:
a. Plug-in Dimmer; Lutron Caséta Wireless Plug-in Dimmer Model PD-3PCL:
1) Load Type and Capacity:  Dimmable CFL/LED (100 W, 120 V), incandescent/halogen (300 W, 120 V).
E. Outdoor Plug-in Load Controller with Wireless Communication; Lutron Caséta Wireless Outdoor Smart Plug:

1. Description:  Outdoor-rated plug-in load control module for switching control of connected plug-in loads.

2. Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).

3. Listed as complying with UL 60730-1.

4. Rated for ambient operating temperature between minus 4 and 122 degrees F (minus 20 and 50 degrees C) and for relative humidity between 0 and 100 percent.

5. Finish:  Black.

6. Provided button for local on/off control.

7. Provide LED to indicate programming mode status and error reporting.

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

9. Products:

a. Outdoor Plug-in Load Control Module; Lutron Caséta Wireless Outdoor Smart Plug Model PD-15OUT-BL:

1) Load Type and Capacity:  Lighting (15 A, 120 V), motor/pump (1/2 HP, 120 V), lighting transformer/magnetic ballast (1,200 VA, 8 A, 120 V).

2.06 Wireless CONTROL STATIONS

A. Provide wireless control stations with configuration as indicated or as required to control the loads as indicated.

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.

B. Wireless (Radio Frequency) Controls; Lutron Pico Wireless Controls:

1. Product(s):

a. <<Type _____ - >>2-Button Control; Lutron Pico Wireless Control Model PJ2-2B.

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

c. <<Type _____ - >>2-Button with Raise/Lower Control; Lutron Pico Wireless Control Model PJ2-2BRL.

1) Button Marking:  <<Light (icons); Shade (icons); As indicated on drawings; or __________>>.
d. <<Type _____ - >>3-Button Control; Lutron Pico Wireless Control Model PJ2-3B.

1) Button Marking:  <<Light (icons); As indicated on drawings; or __________>>.
e. <<Type _____ - >>3-Button with Raise/Lower Control; Lutron Pico Wireless Control Model PJ2-3BRL.

1) Button Marking:  <<Light (icons); Shade (text); Shade (icons); Blackout (text); Sheer (text); As indicated on drawings; or __________>>.
f. <<Type _____ - >>3-Button with Raise/Lower Control and Night Light; Lutron Pico Wireless Control Model PJN-3BRL.
g. <<Type _____ - >>3-Button with Raise/Lower Control for Audio; Lutron Pico Wireless Control Model PJ2-3BRL.

1) Button Marking:  <<Audio (icons and text); As indicated on drawings; or __________>>.
h. <<Type _____ - >>3-Button with Raise/Lower Control for Fans; Lutron Pico Wireless Control Model PJ2-3BRL.

1) Button Marking:  <<Fan (icons); As indicated on drawings; or __________>>.
i. <<Type _____ - >>Paddle Control; Lutron Pico Wireless Control Model PJ2-P2B.

j. <<Type _____ - >>4-Button; Lutron Pico Wireless Control Model PJ2-4B.

1) Button Marking:  <<Zone controls (light); Zone controls (shade); Scene keypads (light); Scene keypads (shade); 2-group controllers (lights); 2-group controllers (shades); 2-group controllers (light and shade); As indicated on drawings; Custom engraving to be selected; or __________>>.
k. Single Pedestal; Lutron Pico Pedestal Model L-PED1.

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

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

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

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

p. Wall Plate Adapter; Lutron Model PICO-WBX-ADAPT.

q. Car Visor Clip; Lutron Model PICO-CAR-CLIP.

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

3. Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).

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

4. Allows for easy reprogramming without replacing unit.

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

6. Wireless Audio Controls:  Allows for control of compatible audio devices (play/pause, skip, cycle between favorite stations, raise/lower volume).

7. Mounting:

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

b. Faceplates: Provide concealed mounting hardware.
c. Suitable for car visor mounting (with accessory visor clip).

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

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

2.07 WIRELESS SENSORS
A. General Requirements:
1. Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).

2. Power:  Battery-operated with minimum ten-year battery life.

3. 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. Provides occupancy/vacancy sensing capability for compatible Lutron Caséta wireless dimmers/switches operating in standalone mode (not paired with Lutron Smart Hub/Smart Hub PRO wireless control interface).

2. 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. Color:  White.
f. Provide all necessary mounting hardware and instructions for both temporary and permanent mounting.
g. Provide temporary mounting means to allow user to check proper performance and relocate as needed before permanently mounting sensor. Temporary mounting method to be design for easy, damage-free removal.
h. Sensor lens to illuminate during test mode when motion is detected to allow installer to verify coverage prior to permanent mounting.
i. 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.
3) Provide customizable mask to block off unwanted viewing areas.
j. Wall-Mounted Sensors:  Provide wall or corner mounting brackets compatible with drywall and plaster walls.
3. 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

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

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.

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 Model LFR2-OCR2B-P-WH: 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/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.

2) <<Type _____ - >>Wall/Corner-Mounted Occupancy/Vacancy Sensor; Lutron  Model PD-OSENS: Minor motion coverage of 1050 square feet (97.5 sq m) and major motion coverage of 1800 square feet (167.2 sq m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); 180 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.

3) <<Type _____ - >>Wall-Mounted Occupancy/Vacancy Sensor; Lutron Model LFR2-OWLB-P-WH: 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.

4) <<Type _____ - >>Corner-Mounted Occupancy/Vacancy Sensor; Lutron Model LFR2-OKLB-P-WH: 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.

5) <<Type _____ - >>Hallway Occupancy/Vacancy Sensor; Lutron Model LFR2-OHLB-P-WH: 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.
4. 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 CAL TITLE 24 P6 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.

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 Model LFR2-VCR2B-P-WH: 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/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).

2) <<Type _____ - >>Wall/Corner-Mounted Vacancy-Only Sensor; Lutron  Model PD-VSENS: Minor motion coverage of 1050 square feet (97.5 sq m) and major motion coverage of 1800 square feet (167.2 sq m) with mounting height of 6 to 8 feet (1.8 to 2.4 m); 180 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).

3) <<Type _____ - >>Wall-Mounted Vacancy-Only Sensor; Lutron Model LFR2-VWLB-P-WH: 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).

4) <<Type _____ - >>Corner-Mounted Vacancy-Only Sensor; Lutron Model LFR2-VKLB-P-WH: 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).

5) <<Type _____ - >>Hallway Vacancy-Only Sensor; Lutron Model LFR2-VHLB-P-WH: 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.
2.08 WIRELESS THERMOSTATS

A. Wi-Fi Thermostats:  Provided by Lighting Control Manufacturer, for system control interface.

The Lutron Wireless thermostat allows for the ability to adjust heating and cooling systems from anywhere using your mobile device -whether home or away. The Lutron Wireless thermostat is compatible with the Lutron app for Caséta Wireless lighting controls and Lutron wireless shades, and requires the use of the Lutron Smart Bridge™ or Smart Bridge™ Pro.

The Lutron Smart Bridge™/Smart Bridge™ Pro is also compatible with other third party thermostats. Visit www.casetawireless.com for more information.

1. Product:  Lutron Wireless Thermostat; Lutron Model L-HWLV2-WIFI.

2. Power:  Class 2 (low voltage).

3. Communications:  Utilizes wireless communication with Lutron Smart Hub/Smart Hub PRO wireless control interface (requires user-supplied Wi-Fi router) and wired connection with HVAC equipment.

4. Display/Control:  Touchscreen display with backlight.

5. System Capabilities:

a. 7-day programmable schedule.

b. Power failure memory retains time/date and programming during power interruption.

c. Automatically adjusts for daylight savings time.

d. Automatically downloads software updates.

e. Automatically adjusts pre-heat/cool times to achieve temperature setpoint at programmed time; Smart Response Technology.

f. Supports up to 3 heat and 2 cool stages.

g. Supports humidity control.

2.09 POWER INTERFACES

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

B. General Requirements:

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

1. Phase independent of control input.
Refer to NFPA 70 (NEC) 300.22, which references UL 2043 in informational note.

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

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

3. Utilize air gap off to disconnect the load from line supply.
4. Diagnostics and Service:  Replacing power interface does not require re-programming of system or processor.
C. Product(s):

The following modules take phase control input and provide full circuit of forward/reverse phase control (16 amps) output. The output can be 120V or 277V. This is used for incandescent, magnetic low voltage (MLV), electronic low voltage (ELV), and neon/cold cathode.

1. Phase-Adaptive Power Module; Lutron PHPM-PA:  Provides interface for phase control input to provide full 16 A circuit output of forward/reverse phase control for compatible loads.
The following modules take phase control input and provide full circuit of control (16 amps) output to Lutron Hi-lume dimming ballasts. The output can be 120V or 277V.

2. 3-Wire Fluorescent Power Module; Lutron PHPM-3F:  Provides interface for phase control input to provide full 16 A circuit output for compatible line-voltage control fluorescent electronic dimming ballasts or LED drivers.
The following modules take phase control input and provide full circuit switching (16 amps) output. The output can be 120V or 277V. This is used for non-dim loads.

3. Switching Power Module; Lutron PHPM-SW: Provides interface for phase control or switched input to provide full 16 A circuit output of switching for compatible non-dim loads.
The following interfaces take phase control input and provide full circuit of switching and 0-10V low voltage output (16 amps) for electronic fluorescent ballasts.

4. Ten Volt Interface; Lutron GRX-TVI: Provides interface for phase control input to provide full 16 A circuit output of switching and 0-10 V low voltage control for compatible fluorescent electronic dimming ballasts or LED drivers.
2.010 FLUORESCENT ELECTRONIC DIMMING BALLASTS

A. General Requirements:

Include the following paragraph to ensure that the ballast is designed to operate at worst case environmental conditions without affecting product life.

1. Designed for 10 year operational life while operating at maximum case temperature and 90 percent non-condensing relative humidity.
2. Designed and tested to withstand electrostatic discharges without impairment when tested according to IEC 61000-4-2.
To ensure average rated lamp life is not diminished, programmed rapid start type preheats lamp cathodes before applying full arc voltage.

3. Lamp Starting Method:  Programmed rapid start.
In order to reduce false circuit breaker tripping due to turn on inrush, include the following paragraph to ensure that electronic dimming ballasts will meet NEMA inrush recommendations.

4. Maximum Inrush Current:  7 amperes for 120V ballasts and 3 amperes for 277V ballasts.
Current crest factor is a measurement of the peak current in the lamp. Too high of a current will damage the lamps. Lamp manufacturers and ANSI require this to maintain full rated lamp life.

5. Current Crest Factor (CCF):  Less than 1.7.
6. Comply with ANSI C82.11 and list and label as complying with UL 935.
If the ballast is not designed properly, fluorescent lights can diminish the range and reception abilities of infrared controls, transmitters, or other devices.

7. Designed to not interfere with infrared devices operating at frequencies between 38 kHz and 42 kHz.
During manufacturing, ballasts are more susceptible to damage by electrostatic discharge (ESD). A facility that does not meet this requirement could have excessive defective units delivered to a job site.

8. Manufactured in a facility that employs ESD reduction practices in compliance with ANSI/ESD S20.20.
This means that the ballast will be inaudible in a general office space (30dBA is a quiet whisper at 5 feet).

9. Inaudible in a 27 dBA ambient.
Line voltage fluctuates throughout the day as equipment (i.e. equipment or other buildings in the vicinity) come on line. Line voltage fluctuations will cause noticeable changes in light output. The ballast automatically compensates for variations in voltage to provide constant light output.

10. No visible change in light output with a variation of plus or minus 10 percent line voltage input.
T5-HO installations operate at higher temperatures. Where fixtures and ballasts are installed with minimal air flow and heat sinking, such as in a cove, ballasts may overheat and prematurely fail. Lutron's patented technology enables the ballasts to self-cool by monitoring the temperature and reduces the power output to maintain safe operating conditions.

11. Actively prevent overheating in T5-HO linear fluorescent lamp applications.
In applications with multiple lamp lengths (15 feet pendant with three 4 foot fixtures and one 3 foot fixture), all ballasts track together with even illumination.

12. Ballasts to track evenly across multiple lamp lengths and all light levels.
13. Comply with IEC 61347-2-3 as applicable.

B. 3-Wire Control:

Mis-wiring control wires and/or lamp wires can cause a ballast to fail. Lutron includes fault protection circuitry in its ballasts to survive common mis-wires.

1. Provide integral fault protection to prevent ballast failure in the event of a mis-wire.
C. Product(s):
Lutron Hi-lume is used where dimming performance nearly equals the dimming characteristics of incandescent lamps. This is used in applications such as board rooms, auditoriums, architectural cove applications, AV applications, university classrooms, museums, and houses of worship. Hi-lume mimics incandescent lighting down to 1 percent and has a stable light output at 1 percent.

1. 3-Wire Control (Requires Lutron Model PHPM-3F Power Interface); One Percent Dimming; Lutron Hi-lume:
a. Dimming Range:  100 percent to one percent relative light output for T4 compact and T5-HO lamps.
A surge protector is sold as an accessory to a computer purchase to protect it from lightning strikes or other voltage surges. Likewise, dimmer circuit require surge protection. Surge protection can be built into a ballast or it can be purchased separately as an external accessory. Include the following paragraph to ensure that the surge protection is built into the ballasts.

b. Surge Tolerance:  Designed and tested to withstand Category A surges of 6,000 V according to IEEE C41.2 without impairment of performance.
c. Total Harmonic Distortion (THD):  Less than 10 percent.
Lutron Hi-lume 3D has all the features of Hi-lume plus universal input voltage, increased dimming range and dual control option.

2. 3-Wire Control (Requires Lutron Model PHPM-3F Power Interface); One Percent Dimming; Lutron Hi-lume 3D:
a. Dimming Range:  100 percent to less than one percent relative light output for T8, T5 and T5HO, and five percent relative light output for T5 twin-tube lamps.
A surge protector is sold as an accessory to a computer purchase to protect it from lightning strikes or other voltage surges. Likewise, dimmer circuit require surge protection. Surge protection can be built into a ballast or it can be purchased separately as an external accessory. Include the following paragraph to ensure that the surge protection is built into the ballasts.

b. Surge Tolerance:  Designed and tested to withstand Category A surges of 6,000 V according to IEEE C41.2 without impairment of performance.
c. Total Harmonic Distortion (THD):  Less than 10 percent typical (15 percent for select models).
Lutron EcoSystem is used in all commercial applications. Digital addressable ballast ideal for maximizing energy savings and long-term flexibility.

3. 3-Wire Control (Requires Lutron Model PHPM-3F Power Interface); Ten Percent Dimming; Lutron EcoSystem:
a. Dimming Range:  100 to ten percent relative light output for T8, T5, T5HO, and T5 twin-tube, and five percent relative light output for T4 compact lamps.
A surge protector is sold as an accessory to a computer purchase to protect it from lightning strikes or other voltage surges. Likewise, dimmer circuit require surge protection. Surge protection can be built into a ballast or it can be purchased separately as an external accessory. Include the following paragraph to ensure that the surge protection is built into the ballasts.

b. Surge Tolerance:  Designed and tested to withstand Category A surges of 4,000 V according to IEEE C41.2 without impairment of performance.
c. Total Harmonic Distortion (THD):  Less than 10 percent typical (15 percent for select models).
2.011 LED DRIVERS

A. General Requirements:

Include the following paragraph to ensure that the driver is designed to operate at worst case environmental conditions without affecting product life.

1. Operate for at least 50,000 hours at maximum case temperature and 90 percent non-condensing relative humidity.

2. Provide thermal fold-back protection by automatically reducing power output (dimming) to protect LED driver and LED light engine/fixture from damage due to over-temperature conditions that approach or exceed the LED driver's maximum operating temperature at calibration point.

3. Provide integral recording of operating hours and maximum operating temperature to aid in troubleshooting and warranty claims.

4. Designed and tested to withstand electrostatic discharges without impairment when tested according to IEC 61000-4-2.

During manufacturing, ballasts are more susceptible to damage by electrostatic discharge (ESD). A facility that does not meet this requirement could have excessive defective units delivered to a job site.

5. Manufactured in a facility that employs ESD reduction practices in compliance with ANSI/ESD S20.20.

UL 8750 is a UL safety standard that covers LED drivers.

6. UL 8750 recognized or listed as applicable.

UL Type TL and UL Class P are UL ratings for an LED driver. LED drivers that are Type TL rated can be easily swapped in a fixture by the fixture manufacturer with lower re-testing time and certification cost. LED drivers that are Class P listed can be swapped without any re-testing time or certification cost.

7. UL Type TL rated or UL Class P listed where possible to allow for easier fixture evaluation and listing of different driver series.

If a driver needs to be replaced in the field, a UL recognized driver listed for field replacement under UL 1598C can be replaced with a like driver. Without a UL 1598C rating, you will either have to send the fixture back to the manufacturer or have UL re-inspect the fixture in the field. UL listed Class P drivers are also suitable for field replacement.

8. Suitable for field replacement as applicable; listed in accordance with UL 1598C or UL 8750, Class P as indicated.

A surge protector is sold as an accessory to a computer purchase to protect it from lightning strikes or other voltage surges. Likewise, dimmer circuit require surge protection. Surge protection can be built into a driver or it can be purchased separately as an external accessory. Include the following paragraph to ensure that the surge protection is built into the drivers.

9. Designed and tested to withstand Category A surges of 4,000 V according to IEEE C62.41.2 without impairment of performance.

The following means that the driver will be inaudible in a general office space (30dBA is a quiet whisper at 5 feet).

10. Class A sound rating; Inaudible in a 27 dBA ambient.

Line voltage fluctuates throughout the day as equipment (i.e. equipment or other buildings in the vicinity) come on line. Line voltage fluctuations will cause noticeable changes in light output. The driver automatically compensates for variations in voltage to provide constant light output.

11. Demonstrate no visible change in light output with a variation of plus or minus 10 percent change in line-voltage input.

12. LED drivers of the same family/series to track evenly across multiple fixtures at all light levels.

To meet the lighting density requirements of a job, the fixture OEM needs to deliver fixtures with custom lumen output levels. Programmable LED drivers allow the OEM to easily customize their fixtures. Full dimming range 100%-5% or 100%-1% must be achieved at any programmed level.

13. Offer programmable output currents in 10 mA increments within designed driver operating ranges for custom fixture length and lumen output configurations, while meeting a low-end dimming range of 100 to 1 percent or 100 to 5 percent as applicable.

The following paragraph ensures that electronic dimming drivers will meet NEMA inrush recommendations, reducing false circuit breaker tripping due to turn on inrush. NEMA 410 defines the worst case inrush current expected to be encountered in field installations, and establishes uniform testing criteria for compatibility between controls, ballasts, drivers, etc.

14. Meet NEMA 410 inrush requirements for mitigating inrush currents with solid state lighting sources.

LED drivers with fault protection ensure that a wiring mistake that results in up to 277 V being applied to the communication links on the driver will not damage the driver and require the fixture to be replaced at significant cost.

15. Employ integral fault protection up to 277 V to prevent LED driver damage or failure in the event of incorrect application of line-voltage to communication link inputs.

Sometimes, the driver cannot be installed within the fixture, e.g. a chandelier. A driver that is remote mountable allows you to place the driver in a convenient location, without affecting the dimming performance of the driver.

16. LED driver may be remote located up to 100 feet (30 m) from LED light engine depending on power outputs required and wire gauge utilized by installer.

B. 3-Wire Control:

Mis-wiring control wires and/or lamp wires can cause a driver to fail. Lutron includes fault protection circuitry in its drivers to survive common mis-wires.

1. Provide integral fault protection to prevent driver failure in the event of a mis-wire.

2. Operate from input voltage of 120 V through 277 V at 50/60 Hz.

C. Product(s):

Hi-lume® Premier 0.1% Constant Voltage L3D0-Series Driver is a high-performance LED driver that provides smooth, continuous dimming down to 0.1% low end.

1. 3-Wire Control, 0.1 Percent Dimming; Lutron Hi-lume Premier 0.1% Constant Voltage (L3D0-Series):

a. Dimming Range:  100 to 0.1 percent measured output current.

b. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120-277 V and residential applications at 120 V.

c. Total Harmonic Distortion (THD):  Less than 20 percent at maximum power; complies with ANSI C82.11.

A Class 2 output makes it easier and cheaper to design a fixture. It also allows simpler wiring for remote mounted LED drivers.

d. UL Class 2 output designed to withstand hot swap of LED loads.

e. Driver outputs to be short circuit protected, open circuit protected, and overload protected.

f. Constant Voltage Drivers:

1) Support for cove and under-cabinet fixtures at 24 V.

(a) Support LED arrays from 2 W to 96 W.

IEEE 1789 sets the minimum frequency for PWM dimming above 1250 Hz to reduce chances for any disturbance in video recording.

(b) Pulse Width Modulation (PWM) dimming frequency meets IEEE 1789.

(c) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(d) UL listed.

Hi-lume® 1% (LTE-Series) Driver is a high-performance LED driver that provides smooth, continuous 1% dimming for virtually any LED fixture, whether it requires constant current or constant voltage. It is the most versatile LED driver offered today due to its compatibility with a wide variety of LED arrays, multiple form factors, and numerous control options.

2. Forward Phase (Neutral Wire Required), One Percent Dimming; Lutron Hi-lume 1% (LTE-Series):

a. Dimming Range:  100 to one percent relative light output.

b. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial and residential applications at 120 V.

c. Total Harmonic Distortion (THD):  Less than 20 percent at full output for 40 W loads; complies with ANSI C82.11.

d. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.

(a) Support LED arrays up to 53 W.

(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

3) Support for cove and under-cabinet fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

e. Constant Voltage Drivers:

1) Support for downlights and pendant fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

3) Support for cove and under-cabinet fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) dimming method.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

Hi-lume® 1% (L3D-Series) Driver is a high-performance LED driver that provides smooth, continuous 1% dimming for virtually any LED fixture, whether it requires constant current or constant voltage. It is the most versatile LED driver offered today due to its compatibility with a wide variety of LED arrays, multiple form factors, and numerous control options.

3. 3-Wire Control (Requires Lutron Model PHPM-3F Power Interface), One Percent Dimming; Lutron Hi-lume 1% (L3D-Series):

a. Dimming Range:  100 to one percent relative light output.

b. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120 V or 277 V.

c. Total Harmonic Distortion (THD):  Less than 20 percent at full output for loads greater than 25 W typical (higher for select models); complies with ANSI C82.11.

d. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.

(a) Support LED arrays up to 53 W.

(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.

2) Support for troffers, linear pendants, and linear recessed fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.

3) Support for cove and under-cabinet fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.

e. Constant Voltage Drivers:

1) Support for downlights and pendant fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) dimming method.

2) Support for troffers, linear pendants, and linear recessed fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) dimming method.

3) Support for cove and under-cabinet fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.

(a) Support LED arrays up to 40 W.

(b) Pulse Width Modulation (PWM) dimming method.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.

2.012 LIGHTING CONTROL ACCESSORIES
A. Synthetic Minimum Load; Lutron Model LUT-LBX:  Provide as indicated or as required to control loads below dimmer’s minimum rating.

B. Load Adapter; Lutron Model LUT-MLC:  Provide as indicated or as required to ensure proper operation of LED, fluorescent, and electronic low voltage lighting loads with electronic switches.

--CHOOSE ONE OF THE TWO PARAGRAPHS BELOW--

2.013 WINDOW SHADES:  AS SPECIFIED IN SECTION 12 2400.

2.014 WINDOW SHADES

The following paragraph can be used to define application information that might normally be indicated on the drawings.

If more than one type fabric, color, or mounting method is used, copy this paragraph and edit accordingly.  Use the optional choice to assign a unique designation for each (e.g. "Roller Shade Type A", "Roller Shade for Entry", etc.).

A. Roller Shade<< - Type _____, at __________; for __________; or __________>>:
Specify manufacturer's pattern name/number.

Visit www.lutron.com or download the Lutron Fabric Collections app from the App Store for more information on available fabrics.

1. Fabric:  <<______>>.

2. Color:  <<______>>.

3. Size:  <<As indicated on drawings; ___ feet wide by ___ feet high (___ m wide by ___ m high); or _________>>.
4. Mounting:  <<Inside mount, with fabric-wrapped fascia (only available for regular roll); Inside mount, without fascia; Outside mount, on trim; Outside mount, above trim; or _____>>.
5. Operation:  <<Motorized; Manual and motorized, in locations indicated; or ______>>.
The following paragraph can be used to define application information that might normally be indicated on the drawings.

If more than one type fabric, color, or mounting method is used, copy this paragraph and edit accordingly.  Use the optional choice to assign a unique designation for each (e.g. "Honeycomb Shade Type A", "Honeycomb Shade for Entry", etc.).

B. Honeycomb Shade<< - Type _____, at __________; for __________; or __________>>:
Specify manufacturer's pattern name/number.

Visit www.lutron.com or download the Lutron Fabric Collections app from the App Store for more information on available fabrics.

1. Fabric:  <<______>>.

2. Color:  <<______>>.

3. Size:  <<As indicated on drawings; ___ feet wide by ___ feet high (___ m wide by ___ m high); or _________>>.
4. Mounting:  <<Inside mount, without back cover; Inside mount, with back cover; Outside mount, on trim; Outside mount, above trim; or _____>>.
5. Operation:  <<Motorized; Manual and motorized, in locations indicated; or ______>>.
Include the following paragraph for Sivoia QS Triathlon shades only. This feature is not available for Serena shades.

6. Cable-guided (only available for outside mount).
a. Anchor and Hardware Color:  <<Snow; Biscuit; Sienna; or _________>>
C. General Requirements:

1. Provide fully-factory assembled window shades complete with mounting brackets, operating mechanisms, hembars, hardware and accessories.

2. Operating Mechanism:  Manufacturer's standard, selected for suitability for installation conditions, span, and weight of shades.

D. Roller Shades:

Fabric drop options are: regular roll (fabric on the glazing side of the roller), and reverse roll (fabric on the room side of the roller).

1. Drop:  <<Regular roll; Reverse roll; or ______>>.
2. Fabric Attachment:  Utilize double-sided adhesive strip with minimum of one turn of fabric on roller before working section of fabric starts.

3. Hembars:  Wall thickness designed for weight requirements and adaptation to uneven surfaces, to maintain bottom of shade straight and flat.

Verify compatibility of hembar with fabric selected.

a. Style: <<Designer, Sealed, Architectural half wrap; or ______>>.

The following paragraph applies for Architectural half wrap hembars only.

b. Color/Finish: <<Color to coordinate as recommended by manufacturer; or _____>>.

The following paragraph applies for Designer hembars only.

c. Endcaps: <<Color to coordinate as recommended by manufacturer; or _____>>.

E. The following paragraph can be used to define application information that might normally be indicated on Motorized Shades with Wireless Communication:

--CHOOSE ONLY ONE OF THE TWO PARAGRAPHS BELOW—

1. Product:  Lutron Serena; <<low-voltage wired; battery powered; or ______>>.
2. Product:  Lutron Sivoia QS Triathlon; <<low-voltage wired; battery powered; or ______>>.
3. Audible Noise:  Capable of operating at or below 44 dBA measured 3 feet (1 m) from the center of the shade depending on the electronic drive unit selected; no audible clicks when motor starts and stops.

4. Electronic Drive Units:

Include the following paragraph only if low-voltage wired shades are selected above.

a. Low-Voltage Wired:  12 VDC, for connection to NFPA 70, Class 2 power source.

Include the following paragraph only if battery-powered shades are selected above.

Lutron shades offer industry leading battery performance. Battery life can vary depending on shade size, fabric selection, and application. Battery Boost option is available for shades wider than 37 ½ in (953 mm). This feature adds a second battery holder for extended battery life in larger shades, high-use applications, or locations where RF signal traffic is particularly high.

b. Battery-powered<<; include Battery Boost option where available>>.

c. Size and configuration as recommended by manufacturer for the type, size, and arrangement of shades to be operated.

d. Concealed from interior view.

5. Integrated Wireless Communications:  Communicates directly to compatible RF devices through use of a radio frequency communications link; does not require communication wiring; RF range of 30 feet (9 m).

F. Manual Shades:  To match motorized shades, by same manufacturer; cordless operation.

G. Shade Accessories:

1. Brackets and Mounting Hardware:  Size and type as recommended by manufacturer for mounting configuration and span indicated.

2. Fasteners:  Non-corrosive, and as recommended by window treatment manufacturer.

H. Shade Fabrication:

1. Field measure finished openings prior to ordering or fabrication.

--CHOOSE ONLY ONE OF THE TWO PARAGRAPHS BELOW—

Include the following paragraph to refer to manufacturer for tolerances or include the paragraph below to specify tolerances.

2. Dimensional Tolerances:  As recommended in writing by manufacturer.

3. Dimensional Tolerances:  Fabricate shades to fit openings within specified tolerances.

a. Vertical Dimensions - Inside Mounting: Fill openings from head to sill with <<1/2 inch (13 mm); ___ inch (___ mm)>> space between bottom bar and <<window sill; finish floor; window stool; or _______>>.

If "light gap dimension" is critical, use the choice box to define parameters. Coordinate minimum achievable light gap for specified products with manufacturer.

4. Horizontal Dimensions - Inside Mounting: Provide symmetrical light gaps on both sides of shade <<as recommended by manufacturer; not to exceed ___; or _____>>.

a. <<Horizontal; Horizontal and Vertical; or _____>> Dimensions - Outside Mounting: Cover window frames, trim, and casings completely.

b. Horizontal Dimensions - Outside Mounting: Extend shades <<2 inches (50 mm); ___ inches (___ mm)>> beyond jambs on each side.

2.015 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.
To ensure that 100 percent of the lighting control products work at installation, the manufacturer should test 100 percent of all ballasts and LED drivers at the factory.

2. Perform full-function factory testing on 100 percent of all LED drivers.
Sample burn-in is used to verify the consistency of quality for the supplied devices and manufacturing processes so that they meet the design intent.

3. Perform factory burn-in of 100 percent of all ballasts at 104 degrees F (40 degrees C).
PART 3   EXECUTION

3.01 EXAMINATION

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

Include the following paragraph only if specifying motorized shades.

B. Shades:

1. Examine finished openings for deficiencies that may preclude satisfactory installation.

2. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.
3. Start of installation shall be considered acceptance of substrates.

C. Verify that ratings and configurations of system components are consistent with the indicated requirements.

D. Verify that mounting surfaces are ready to receive system components.

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

3.02 PREPARATION

Include the following paragraph only if specifying motorized shades.

A. Shades:

1. Prepare surfaces using methods recommended by manufacturer for achieving best result for substrate under the project conditions.

2. Coordinate with window installation and placement of concealed blocking to support shades.

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. Install products in accordance with manufacturer's instructions.

Include the following paragraph only if specifying motorized shades.

C. Shade Installation:

1. Install in accordance with approved shop drawings, using mounting devices as indicated.

2. Installation Tolerance: <<1/16 inch (1.5 mm); ___ inch (___ mm)>> maximum offset from level.

3. Replace shades that exceed specified dimensional tolerances at no extra cost to Owner.

4. Ensure smooth shade operation.

D. 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.

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

E. 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.

If the lamp leads exceed the specification, premature lamp failure and/or trouble starting the lamps may result.

F. Lamp Lead Lengths:  Do not exceed 3 feet (0.9 m) for T4 4-pin compact and T5 BIAX lamps and 7 feet (2.1 m) for T5, T5-HO, T8 U-bend, and T8 linear fluorescent lamps.

If the lamp leads exceed the specification, trouble starting the lamps may result.

G. LED Light Engine/Array Lead Length: Do not exceed 100 feet (31 m).

H. Identify system components << 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 CLEANING

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

1. Clean soiled shades and exposed components as recommended by manufacturer.

2. Replace shades that cannot be cleaned to "like new" condition.
3.06 PROTECTION

A. Protect installed products from subsequent construction operations.

B. Touch-up, repair or replace damaged products before Substantial Completion.
END OF SECTION
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