SECTION 262726

Wiring Devices 

PART 1 – GENERAL 

1.1 SUMMARY

A. Section Includes:

1. Wiring Devices

a. Dimmers

b. Switches

c. Wireless Occupancy/Vacancy Sensor Controls

d. Wireless Daylight Sensors

e. Wireless Controllers

B. Related Sections:

1. Section 265113 - Fluorescent Electronic Dimming Ballasts
2. Section 260923 - Lighting Control Devices: Wireless Occupancy Sensors
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.

2. WD6 – Dimensional Specifications

E. Underwriters Laboratories, Inc. (UL):
1. UL20 – Standard for Safety for General-Use Snap Switches.

2. UL244A – Standard for Solid-state Controls for Appliances.

3. UL508 (1999) - Standard for Industrial Control Equipment.

4. UL514C – Standard for Non-metallic Outlet Boxes, Flush Device Boxes, and Covers.

5. UL1472 (1996) - Solid-State Dimming Controls.

F. Federal Communications Commission (FCC) rules – Part 15: Radio Frequency Devices.
1.3 SYSTEM DESCRIPTION

A. Wall box mounted: dimmers, switches, and screwless, seamless wall plates. 

B. Plug-in modules.

C. Wireless devices: wireless controllers, occupancy/vacancy sensors, and daylight sensors.

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. Manufacturer's wiring and installation information for wired devices and wall plate kits. 

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 wall box lighting control products.

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

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

D. Wiring Devices and Wall Box Lighting Control: 

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

E. Wireless occupancy/vacancy, daylight sensors and plug-in modules shall be tested and comply with the limits for a Class B device, pursuant to part 15 of the FCC rules.
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 controls 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 10 years from date of manufacture.

PART 2  - PRODUCTS
2.1 MANUFACTURERS

A. Acceptable Manufacturer: Lutron Electronics Co., Inc. – Maestro Wireless

B. Basis of design product: Lutron Maestro Wireless.  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 dimmer, switch, table lamp dimmer, wireless controller, wireless occupancy/vacancy sensor, wireless daylight sensor and wall plate kits that are designed, tested, manufactured, warranted, and provided by a single manufacturer unless otherwise noted.

B. 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 electrostatic discharges up to 15,000 V without impairment per IEC 801-2.

D. Possess power failure memory such that if power is interrupted and subsequently returned, lights will automatically return to same levels (dimmed setting, full on, or off) prior to power interruption for a minimum period of [2] years.

E. Dimmers:

1. Dimmers provide full range, continuously variable control of light intensity.

2. Operate at the rated capacity across the full ambient temperature range including modified capacities for ganging configurations which require the removal of fins.

3. Provide Radio Frequency Interference Suppression on dimming controls.

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

5. 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.

6. 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.

7. Load Specific Requirements

a. Incandescent Dimmers

1) High end to be a minimum of 92 percent of line voltage

b. Magnetic Low Voltage (MLV) Transformer Dimmers & Neon-Cold Cathode

1) High end to be a minimum of 92 percent of line voltage

2) Contain circuitry specifically designed to control and provide symmetrical AC waveforms to the input of the MLV transformers per UL1472.

3) MLV transformers to operate below rated current or temperature.

4) Dimmers using back-to-back SCR construction that could fail open causing DC power to flow into magnetic low voltage loads are not acceptable.

c. Fluorescent Dimmers(See Section 265113 - Fluorescent Electronic Dimming Ballasts) 
1) Direct control of fluorescent dimming ballasts up to the ballast manufacturer’s specified rating.

2) Provide ballasts and dimmers from a single manufacturer.

d. Switches to be listed to UL 20, UL 508, UL1472
F. Wireless Devices shall:

1. Be capable of diagnosing system communications.

2. Have addresses automatically assigned to them.

3. Receive signals from other wireless devices and provide feedback to user.

4. Have ability to determine what devices have been addressed.

5. Determine which system components are within range of receiving radio frequency communications by providing feedback.

6. Work in conjunction with wireless occupancy sensors, wireless vacancy sensors, wireless daylight sensors, and wireless controllers.

7. Use proprietary Radio Frequency (RF) protocol.

8. Use RF communication in compliance with FCC Part 15.231.

G. Provide seamless faceplates with no visible means of attachment.

H. Color

1. Match NEMA WD1, Section 2.
Color variation in same product family: Maximum ΔE=1, CIE L*a*b color units.

2. Visible parts: Exhibit ultraviolet color stability when tested with multiple actinic light sources as defined in ASTM D4674. Provide proof of testing upon request. 

2.3 WALL BOX SMART DIMMERS
Product: Lutron Maestro Wireless style dimmers as defined in the wall box dimmer schedule on the project drawings.

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

B. Provide multi-location dimming control.

2.4 WALL BOX SWITCHES
A. Electronic Switches

1. Maestro Wireless: 120 Volts 6 amps Lighting / 3 Amp Fan loads,120 Volts 8 Amps Lighting / 5.8 Amps Fan loads, 277 Volts 6 Amps Lighting or 120/277Volts 8 amps Lighting / 3 Amp Fan Loads with no neutral
2.5 Plug-in modules

A. Lamp Dimmer

1. Product: MRF2-3LD

2. Provide dimmer capable of integrating single incandescent plug-in lamp loads with wireless sensors and controls.

B. Plug-In Dimmers

1. Product: MRF2-3PD-3 or MRF2-3PD-1
2. Provide dimmer/switch capable of integrating up to 3 or single incandescent plug-in lamp loads with wireless sensors and controls.

3. Standby power draw must be less than 0.5 watts.

C. Plug-In Switching Module

1. Product: MRF2-15APS-3 or MRF2-15APS-1
2. Provide switch capable of integrating up to 3 or single general purpose switching loads with wireless sensors and controls.

3. Standby power draw must be less than 0.5 watts.

4. Relay:

a. Rated life of relay: Minimum 1,000,000 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.

2.6 POWER INTERFACES

A. Provide remote dimming modules as defined on project drawings PHPM-PA-DV, PHPM-PA-120, PHPM-3F-DV, PHPM-3F-120, PHPM-WBX-120, PHPM-WBX-DV, GRX-TVI

B. Provide high power module and dimmer from a single manufacturer.

C. Electrical:

1. Phase independent of control input.

2. Dimmer to meet limited short circuit test as defined in UL 20.

3. High power module listed to UL 508 for control of incandescent, magnetic low voltage, electronic low voltage, fluorescent, and neon/cold cathode loads.  Provide high power modules as defined on project drawings

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

2.7 WIRELESS CONTROLLER

A. Product: Picotm Wireless Controller

B. Electronics:

1. Communicate via radio frequency to dimmers, switches, and plug-in modules.

C. Functionality:

1. Upon button press, LEDs to immediately illuminate.

2. Allow for easy reprogramming without replacing unit.

3. Provide wireless remote control capable of controlling up to 9 dimmers, switches, or lamp dimmers

D. Mounting:

1. Controller shall be capable of being mounted with a car visor clip, table stand or directly to a wall under a Claro screwless faceplate.

2. Provide faceplates with concealed mounting hardware.

E. Power:

1. Provide battery operated control with minimum 5-year battery life.

2.8 sensors

A. Wireless Ceiling Occupancy/Vacancy Sensors

1. Product: LRF2-OCRB-P or LRF2-VCRB-P
2. General

a. Up to 3 wireless occupancy/vacancy sensors can communicate to a single compatible RF receiving device (dimmer, switch) to accommodate all conditions of space utilization and all irregular work hours and habits.
3. Wireless Ceiling Sensors shall:

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

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

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

d. 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).

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

f. 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.  

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

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

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

j. Turn off lighting automatically after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area.

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

l. Communicate with up to 10 compatible RF receiving devices (dimmers and switches).

m. 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.

4. Mounting:

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

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

c. 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.  

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

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

5. 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).  

B. Wireless Daylight Sensors

a. Product: LRF2-DCRB
1) Open-loop basis for daylight sensor control scheme

2) Stable output over temperature from 0 degrees to 40 degrees C

3) Partially shielded for accurate detection of available daylight to prevent fixture lighting and horizontal light component from skewing sensor detection

4) Provide linear response from 0 to 10,000 foot-candles

b. Wireless Daylight Sensors shall:

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

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

3) Not require external power packs, power wiring, or communication wiring. 

4) Have the ability to be placed in test mode to verify correct operation from the face of the unit.

5) Have a radio frequency range of up to 18.3 meters (60 feet) between sensor and compatible RF receiving device(s).

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

7) Color:

a) Match NEMA WD1, Section 2 White

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.  

2.9 WALL BOX ACCESSORIES
A. Wall Plates

1. Listed to UL 514C
2. Provide an adapter plate for proper device alignment and wall plate attachment.

3. Architectural style face plates: Claro Gloss, Matte Finish, Designer style face plates: Claro Satin Color as selected by the Architect.  Wall plate styles and colors to be provided as defined on the project drawings and schedules

2.10 SOURCE QUALITY CONTROL

A. Perform full-function testing on completed assemblies at end of line. Statistical sampling is not acceptable.

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. Define each dimmer's load type, assign each load to a zone, and set control functions.

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

E. No additional wiring shall be required between the wireless occupancy/vacancy sensor and compatible RF receiving devices (dimmers, switches).
F. It shall be the contractor’s responsibility to locate and aim sensor in the correct location required for a complete and proper volumetric coverage within the range of coverage(s) of controlled areas per the manufacturer’s recommendations. Rooms shall have (90) to one hundred (100) percent coverage to completely cover the controlled area to accommodate all occupancy habits of single or multiple occupants at any location within the room(s). The locations and quantities of sensors shown on the drawings are diagrammatic and indicate only the rooms that are to be provided with sensors. The contractor shall provide additional sensors if required to properly and completely cover the respective room.
G. Contractor shall furnish all equipment, labor, system setup and other services necessary for the proper installation of the products/system as indicated on the drawings and specified herein.
H. Proper judgment shall be exercised in executing the installation so as to ensure the best possible installation in the available space and to overcome local difficulties due to space limitation or interference of structural components. The contractor shall also provide at the owner’s facility, the training necessary to familiarize the owner’s personnel with the operation, use, adjustment, and problem solving diagnosis of the occupancy/vacancy sensing devices and systems.
I. Ensure that daylight sensor placement minimizes sensors view of electric light sources; ceiling mounted and fixture-mounted daylight sensors shall not have direct view of luminaries.  
END OF SECTION


