SECTION 260923

LIGHTING CONTROL DEVICES

PART 1  - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Occupancy and Vacancy Sensor Control.

B. Related Sections:

1. Section 262726 - Wiring Devices: Lighting Controls

2. Section 265113 – Interior Lighting Fixtures, Lamps and Ballasts: Fluorescent lighting ballasts.

1.2 REFERENCES

A. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE):
1. C62.41-1991 – Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

B. ASTM International (ASTM):
1. D4674 -02a Standard Test Method for Accelerated Testing for Color Stability of Plastics Exposed to Indoor Fluorescent Lighting and Window-Filtered Daylight.

C. International Organization for Standardization (ISO):
1. 9001:2000 – Quality Management Systems.

D. National Electrical Manufacturers Association (NEMA):
1. WD1 (R2005) - General Color Requirements for Wiring Devices.

E. Underwriters Laboratories, Inc. (UL): 

1. 94 – Flammability Rating

2. 916 – Energy Management Equipment.

3. 508 (2005) - Standard for Industrial Control Equipment.

4. 244A – Appliance Controls

5. 935 (2005) - Fluorescent Ballasts

1.3 SYSTEM DESCRIPTION

A. Permanently installed

1. Ceiling mounted occupancy sensors
2. Wall mounted occupancy sensors
3. Wall switch occupancy sensors
4. Power packs
1.4 SUBMITTALS

A. Submit under provisions of Section 013300.
B. Specification Conformance Document: Indicate whether the submitted equipment:

1. Meets specification exactly as stated.

2. Meets specification via an alternate means and indicate the specific methodology used.

C. Shop Drawings; include:

1. 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. Schematic of system.

3. Lighting plan clearly marking product type, location and orientation of each sensor.

D. Product Data: Catalog cut sheets with performance specifications demonstrating compliance with specified requirements.

1.5 QUALITY ASSURANCE

A. Manufacturer: Minimum 10 years of experience in manufacture of architectural lighting controls.

B. Manufacturer’s Quality System: Registered to ISO 9001:2000 Quality Standards, including in-house engineering for product design activities.

C. Occupancy/Vacancy Lighting Control:

1.  Listed and certified by UL specifically for the required loads. Provide evidence of compliance upon request.  
1.6 PROJECT CONDITIONS

A. Do not install equipment until following conditions can be maintained in spaces to receive equipment:

1. Ambient temperature: 0 degrees to 40 degrees C (32 degrees to 104 degrees F).

2. Relative humidity: Maximum 90 percent, non-condensing.

3. Lighting control system must be protected from dust during installation.

1.7 WARRANTY

A. Provide manufacturer’s 1 year parts warranty.
1.8 MAINTENANCE MAterial submittals

A. Make ordering of new equipment for expansions, replacements, and spare parts available to end user. 

B. Make new replacement parts available for minimum of ten years from date of manufacture.

PART 2  - PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer: Lutron Electronics Co., Inc. – Lutron Occupancy Sensors

B. Basis of design product: Lutron Occupancy Sensors or subject to compliance and prior approval with specified requirements of this section, one of the following:
1. <Insert manufacturer’s name>

C. Substitutions: Under provisions of Division 1. 

1. All proposed substitutions (clearly delineated as such) must be submitted in writing for approval by the design professional a minimum of 10 working days prior to the bid date and must be made available to all bidders.   

2. Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

3. By using pre-approved substitutions, the contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.  

4. Provide complete engineered shop drawings (including power wiring) with deviations for the original design highlighted in an alternate color to the engineer for review and approval prior to rough-in.

2.2 GENERAL

A. Provide system hardware that is designed, tested, manufactured, and warranted by a single manufacturer.

B. Architectural Lighting Controls: Ten-year operational life while operating continually at any temperature in an ambient temperature range of 0 degrees C (32 degrees F) to 40 degrees C (104 degrees F) and 90 percent non-condensing relative humidity.  
C. Designed and tested to withstand discharges without impairment of performance when subjected to discharges of 15,000 volts per IEC 801-2.

2.3 SENSOR PERFORMANCE REQUIREMENTS

A. Sensing mechanism: 

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

2. Ultrasonic: Utilize an operating frequency of 32kHz or 40kHz that shall be crystal controlled to operate within plus or minus 0.005 percent tolerance.

3. Dual technology:

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

b. Utilize an operating frequency of 32kHz or 40kHz that shall be crystal controlled to operate within plus or minus 0.005 percent tolerance.

B. Field adjustable controls for time delay and sensitivity to override any adaptive features.

C. Power failure memory: 

1. Controls incorporate non-volatile memory. Should power be interrupted and subsequently restored, settings and learned parameters saved in protected memory shall not be lost.

D. Designed and tested to withstand discharges without impairment of performance when subjected to discharges of 15,000 volts per IEC 801-2.

2.4 wired CEILING AND WALL MOUNT SENSORS

A. Product: LOS-CUS-500-WH, LOS-CUS-1000-WH, LOS-CUS-2000-WH, LOS-CIR-450-WH, LOS-CIR-1500-WH, LOS-CDT-500-WH, LOS-CDT-500R-WH, LOS-CDT-1000-WH, LOS-CDT-1000R-WH, LOS-CDT-2000-WH, LOS-CDT-2000R-WH, LOS-WIR-WH, LOS-WDT-WH, LOS-WDT-R-WH.

B. Provide all necessary mounting hardware and instructions.

C. Sensors shall be Class 2 devices.

D. Indicate viewing directions on mounting bracket for all Ceiling mount sensors.

E. Provide customizable mask to block off unwanted viewing areas for all ceiling mounted sensors using infrared technology.

F. Provide swivel mount base for all wall mount sensors.

G. 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.
2.5 Wireless Ceiling Occupancy/Vacancy Sensors

A. Product: LRF2-OCR2B-P-WH, LRF2-VCR2B-P-WH
B. Wireless Ceiling Sensors shall:

1. Provide 360 degree coverage range.

2. Have an operational lifetime of 10 years without the need to replace batteries when installed per manufacturer’s instructions.  

3. Communicate directly to compatible RF receiving devices through use of a radio frequency communications link.

4. Not require external power packs, power wiring, or communication wiring. 

5. Provide 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.

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

7. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology for sensing fine motions.  Signal processing technology detects fine-motion passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

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

9. Have the ability to be placed in test mode to verify correct coverage and operation from the face of the unit.

10. Have a radio frequency range of up to 60’ (18.3 m) between sensor and compatible RF receiving device(s).

11. Turn off lighting automatically after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area.  Adjustable timeout shall be available for 1, 5, 15, 30 minutes.

12. Comply with the limits for a Class B device, pursuant to part 15 of the FCC rules. 

13. Be capable of turning dimmer’s lighting load on to an optional locked preset level selectable by the user.  Locked preset range shall be selectable on the dimmer from 1 percent to 100 percent.

C. Mounting:

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

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

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

4. Ceiling-mount wireless occupancy/vacancy sensors using passive infrared technology shall have a customizable mask to block off unwanted viewing areas.

5. Sensor lens shall illuminate during test mode when motion is detected to allow installer to verify coverage prior to permanent mounting.

D. Wireless occupancy/vacancy sensor can be programmed to operate as an occupancy sensor (automatic-on and automatic-off functionality), an occupancy sensor with low light feature (automatic-on when less than 1 fc (10 lux) of ambient light available and automatic-off functionality), or a vacancy sensor (manual-on and automatic-off functionality).  

2.6 Wireless Wall-Mount Occupancy/Vacancy Sensors 

A. Product: LRF2-OWLB-P-WH, LRF2-VWLB-P-WH, LRF2-OKLB-P-WH, LRF2-VKLB-P-WH, LRF2-OHLB-P-WH, LRF2-VHLB-P-WH
B. Wireless Wall-Mount Sensors shall:

1. Provide 180 degree, 90 degree, hallway coverage range.

2. Have an operational lifetime of 10 years without the need to replace batteries when installed per manufacturer’s instructions.  

3. Communicate directly to compatible RF receiving devices through use of a radio frequency communications link.

4. Not require external power packs, power wiring, or communication wiring. 

5. Provide 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 (dimmers and switches).

6. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology.  Signal processing technology detects passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

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

8. Have the ability to be placed in test mode to verify correct coverage and operation from the front of the unit.
9. Have a radio frequency line of sight range of up to 18.3 meters (60 feet) or through walls range of up to 9.1 meters (30 feet) between sensor and compatible RF receiving device(s).

10. Turn off lighting automatically after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area.  Adjustable timeout shall be available for 1, 5, 15, 30 minutes.

11. Comply with the limits for a Class B device, pursuant to part 15 of the FCC rules.
12. Be capable of turning dimmer’s lighting load on to an optional locked preset level selectable by the user.  Locked preset range shall be selectable on the dimmer from 1 percent to 100 percent.

C. Mounting:

1. Provide wall or corner mounting brackets compatible with drywall and plaster walls. 

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

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

4. Sensor lens shall illuminate during test mode when motion is detected to allow installer to verify coverage prior to permanent mounting.

D. Wireless occupancy/vacancy sensor can be programmed to operate as an occupancy sensor (automatic-on and automatic-off functionality) or a vacancy sensor (manual-on and automatic-off functionality).  

2.7 In-wall occupancy sensors

A. Digital wallbox dimmer with occupancy/vacancy sensor

1. Product: MS-OP600M, MS-VP600M
2. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology for sensing fine motions.  Signal processing technology detects fine-motion, passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

3. Occupancy/vacancy sensor can be programmed to operate as an occupancy sensor (automatic-on and automatic-off functionality) or a vacancy sensor (manual-on and automatic-off functionality).  

4. Provide adjustable timeout for 1, 3, 5, 15, 30 minutes.

5. Provide off warning to dim lights by 50 percent 30 seconds before lights turn off.

6. Utilize air gap off, activated when user selects “off” at any control to disconnect the load from line supply eliminating any leakage current.

7. Design and test dimmers to withstand line-side surges without impairment to performance when subjected to surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41C.

8. Capable of operating at the rated capacity; this includes modified capacities for ganging configurations which require the removal of fins. Operation at rated capacity shall be possible across the full ambient temperature range, without shortening design lifetime.

9. Provide frequency compensation to assure dimming capability on 50 or 60 Hz lines.

10. Provide multi-location dimming control.

B. Digital wallbox switch with occupancy/vacancy sensor

1. Product: MS-OPS2, MS-VPS2, MS-OPS5M, MS-VPS5M 
2. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology for sensing fine motions.  Signal processing technology detects fine-motion, passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

3. Occupancy/vacancy sensor can be programmed to operate as an occupancy sensor (automatic-on and automatic-off functionality) or a vacancy sensor (manual-on and automatic-off functionality).  

4. Provide adjustable timeout for 1, 5, 15, 30 minutes.

5. Utilize air gap off, activated when user selects “off” at any control to disconnect the load from line supply eliminating any leakage current.

6. Provide ambient light sensor to prevent lights from turning on automatically if ambient light in room is higher than selected setting.
7. Design and test switches to withstand line-side surges without impairment to performance when subjected to surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41C.
8. Capable of operating at the rated capacity; this includes modified capacities for ganging configurations which require the removal of fins. Operation at rated capacity shall be possible across the full ambient temperature range, without shortening design lifetime.

9. Provide frequency compensation to assure switching capability on 50 or 60 Hz lines.
10. Provide multi-location control.
11. Switches to be listed to UL 20, UL 508, UL1472, CSA C22.2 #14, NOM-003-SCFI

C. Digital wallbox no-neutral switch with occupancy/vacancy sensor

1. Product: MS-OPS6M-DV, MS-VPS6M-DV
2. Switch shall be rated at 120/277 Volts 6 amps Lighting / 120 Volts 3 amps Fan Loads and shall not require a neutral connection in wallbox. 

a. Rated life: Minimum 100,000 cycles.

b. Load switched in manner that prevents arcing at mechanical contacts when power is applied to load circuits.

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

3. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology for sensing fine motions.  Signal processing technology detects fine-motion, passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

4. Occupancy/vacancy sensor can be programmed to operate as an occupancy sensor (automatic-on and automatic-off functionality) or a vacancy sensor (manual-on and automatic-off functionality).  

5. Provide adjustable timeout for 1, 5, 15, 30 minutes.

6. Provide ambient light sensor to prevent lights from turning on automatically if ambient light in room is higher than selected setting. Three settings shall be available to for selection by the user.
7. Provide ability when switch is manually turned off, to prevent sensor from turning lights back on automatically while room remains occupied. Once room is vacated, auto-on feature returns to normal operation after timeout duration has exhausted.
8. Utilize air gap off, activated when user selects “off” at any control to disconnect the load from line supply eliminating any leakage current.
9. Design and test switches to withstand line-side surges without impairment to performance when subjected to surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41C.
10. Capable of operating at the rated capacity; this includes modified capacities for ganging configurations which require the removal of fins. Operation at rated capacity shall be possible across the full ambient temperature range, without shortening design lifetime.
11. Provide frequency compensation to assure switching capability on 50 or 60 Hz lines.
12. Provide multi-location control.
13. Switches to be listed to UL 20, UL 508, UL1472.
2.8 SENSOR POWER PACKS

A. Product: PP-120H, PP-277H
B. Plenum rated
C. Control wiring between sensors and control units shall be Class 2, 18-24 AWG, stranded U.L. Classified, PVC insulated or TEFLON jacketed cable suitable for use in plenums.
D. Integrated, self-contained unit consisting internally of an isolated load switching control relay and a power supply to provide low-voltage power.  
2.9 SOURCE QUALITY CONTROL

A. Perform full-function testing on 100 percent of all system components and panel assemblies at the factory.  

PART 3  - EXECUTION

3.1 INSTALLATION

A. Install equipment in accordance with manufacturer’s installation instructions.

B. Provide complete installation of system in accordance with Contract Documents. 

C. Provide equipment at locations and in quantities indicated on Drawings. Provide any additional equipment required to provide control intent.

3.2 service and support

A. Startup and Programming

1. Provide factory-certified field service engineer to a site visit to ensure proper system installation and operation under following parameters:

a. Qualifications for factory-certified field service engineer:

1) Minimum experience of 2 years training in the electrical/electronic field.

2) Certified by the equipment manufacturer on the system installed.

b. Make a visit upon completion of installation of lighting control system: 

1) Verify connection and location of controls.

2) Verify system operation control by control, zone by zone.

3) Verify proper integration of manufacturers interfacing equipment.

4) Obtain sign-off on system functions.

B. Tech Support

1. Provide factory direct technical support hotline 24 hours per day, 7 days per week.

3.3 MAINTENANCE

A. Capable of providing on-site service support within 24 hours anywhere in continental United States and within 72 hours worldwide except where special visas are required.

B. Offer renewable service contract on yearly basis, to include parts, factory labor, and annual training visits.  Make service contracts available up to ten years after date of system startup.
END OF SECTION
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