SECTION 260933

REMOTE CONTROLLED DIMMERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lighting Control Devices

B. Related Sections:

1. Section 122413 – Roller Window Shades: Window treatments controlled by central dimming control system.

2. Section 262726 - Wiring Devices
3. Section 265113 – Interior Lighting Fixtures, Lamps, and Ballasts: Fluorescent electronic dimming 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. 244A – Solid State Appliance Controls.

2. 1472 (1996) - Solid-State Dimming Controls.

1.3 SYSTEM DESCRIPTION

A. Radio Frequency Light Control System (RFLCS)

1. Modular dimming and switching components for installation by contractor or authorized dealer.

2. Two-way Radio Frequency controlled wall-mounted dimmers, switches, wall keypads, table top keypads and lamp dimmers, plug in dimmers and switches, shades, motion sensors, RF signal repeaters, and interfaces using Clear Connect RF technology.

3. Requires no central processor.

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.

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

1.5 CLOSEOUT SUBMITTALS

A. Sustainable Design Closeout Documentation

1. Lighting Control System Manufacturer to provide Enhanced Start-up documentation that details the start-up procedure being performed including a process to follow, details on tests performed and an area that documents any test results.
1.6 QUALITY ASSURANCE

A. Manufacturer: Minimum 10 years of experience in manufacture of architectural lighting controls and Radio Frequency Light control products.

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

C. RFLCS: 

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

2. Approval of local radio communications governing agency. Provide evidence of compliance upon request.

1.7 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. Light control system must be protected from dust during installation.

1.8 WARRANTY

A. Provide manufacturer’s warranty covering 1 year on all equipment supplied. Warranty to cover 100 percent of the cost to repair or replace any parts required over the first year, which are directly attributable to the manufacturer. 

1.9 MAINTENANCE

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.

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

PART 2  - PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer: Lutron Electronics Co., Inc. – System: Lutron RadioRA2 Radio Frequency Light Control System

B. Basis of design product: Lutron RadioRA2 Radio Frequency Light Control System 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.   Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

2. By using pre-approved substitutions, the contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.  The contractor shall 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 and software that is designed, tested, manufactured, and warranted by a single manufacturer.

B. Light 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 DIMMER PERFORMANCE REQUIREMENTS

A. Electrolytic capacitors to operate at least 20 degrees C below the component manufacturer's maximum temperature rating when device is under fully-loaded conditions in 40 degrees C (104 degrees F) ambient temperature.

B. Load Handling Thyristors (SCRs and triacs), Field Effect Transistors (FETs), and Isolated Gate Bipolar Transistors (IGBTs): Manufacturer’s maximum current rating minimum two times control’s rated operating current.

C. Capable of withstanding repetitive inrush current of 50 times operating current without impacting lifetime of dimmer/relay.

D. Design and test dimmers to withstand line-side surges without impairment to performance.

1. Power handling devices: Withstand surges without impairment of performance when subjected to surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41C.

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

F. 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 within 3 seconds.

1. All programmable information, including system identification codes, addresses, and master control button programming to be retained in non-volatile memory and to remain intact in the case of a 10 year power loss to the system.

G. Dimmers/Fan Controls:

1. Line Voltage Dimmers; Meet following load-specific requirements:

a. Magnetic Low Voltage (MLV) transformer:

1) Contain circuitry designed to control and provide a symmetrical AC waveform to input of magnetic low voltage transformers per UL 1472, Section 5.11.

2) Dimmers using back-to-back SCR construction that could fail open causing DC power to flow into magnetic low voltage load are not acceptable.
b. Electronic Low Voltage (ELV) transformer:
1) Dimmer to operate electronic low voltage transformers via reverse phase control.  Alternately, forward phase control dimming may be used if dimming equipment manufacturer has recommended specific ELV transformers being provided.

c. Neon and cold cathode transformers:

1) Magnetic transformers: UL listed for use with normal (low) power factor magnetic transformers.
2) Electronic transformers: Must be supported by the ballast equipment manufacturer for control of specific ballasts being provided.

d. Fluorescent electronic dimming ballast: Refer to Section 265113 for dimming ballast specifications and performance.

e. Fan Controls

1) Listed as complying with UL 20 , UL 1472, UL 244A, UL 1917  as applicable

2) Provide Multi-location fan speed control

3) Provide control of one ceiling fan up to 2 Amps, 4 speeds plus off, no canopy module required.
2.4 Wall Box Dimmers/Fan Controls:

A. Override master control settings.

1. Turn on, off, change fan speed or dim.

B. Provide local control in the event that communication with the system is interrupted.

C. Holding the on/off button for ½ second or more causes a fade to off over 10 seconds.

A. LEDs to be dimly illuminated when associated lighting load/ceiling fan is off.

D. MLV, ELV, Incandescent, and switch capable of sending and receiving RF signals without a neutral wire connection.

E. Capable of providing smooth continuous dimming from up to 9 control locations of the lighting circuit

F. Electronic Switching controls with or without neutral wire capable of controlling fan loads

2.5 REPEATERS

A. Capable of diagnosing the system communication.

1. Automatically select and detect a unique system identification code and determine if any neighboring RF repeaters have the same system identification code.

2. Assign addresses to dimmers, switches, shades, keypads, and repeaters.

3. Receive signals from dimmers, switches, keypads, wireless occupancy sensors, and shades and re-transmit. 

4. Multiple repeaters used together in a dwelling. 

5. Determine what devices are addressed.

6. Determine which system components are within range of receiving radio frequency communications from the repeater.

7. Determine which system components are within range of sending radio frequency communications to the repeater.

8. Derive power from a UL listed class 2 transformer.

9. Time clock

a. Allow events to be programmed to occur without user intervention at specified times during the day in with relation to sunrise/sunset.  Sunrise and sunset times will be calculated by specifying the latitude and longitude of the location of the system. 

b. Time-clock schedules can be single or periodic events based on absolute time or relative to sunrise/sunset.

c. Internal time clock shall be accurate to plus or minus 2 minutes per year (specified as during data retention time).

10. Away Mode 

a. Away scenes are programmed. 

11. Security Mode

a. Shall incorporate a programmable security mode event that may be triggered by a RS232 command, or Ethernet command, or contact closure input.

1) Security mode event will allow each dimmer or switch to be either forced to full on or to be flashed and keypads to be disabled.

2) An RS232, Ethernet command, or contact closure event may disengage security mode event.  It may also be automatically disengaged after a predetermined amount of time.

3) After security mode event is exited, the system shall return to the previous state.

B. Integrate control station devices and external inputs/outputs into single customizable, multiple failsafe lighting control system, operable manually or automatically.

C. Withstand surges without impairment of performance when subjected to surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41C.

D. Include power failure memory so that if power is interrupted and subsequently returned, lights will come back on to same or other specified levels set prior to power interruption without user action.

E. Multiple Main Repeater systems to operate under single database

F. Capable of interfacing to other equipment by means of RS232, contact closure interface, IR interface, or TCP/IP communication over a network.

G. Full internal backup capable of storing all system memory for minimum of 10 years without power and automatically returning system to its previous state.

H. Shall be capable of operating automatically and manually without the required use of a computer.

I. Communicate to radio frequency lighting control components, with or without the use of a PC.

J. System integration via RS232 and Ethernet:

1. Provide access to:  

a. Simulate wall or tabletop keypad station button presses.

b. Send lighting zones or shades to a level.

c. Fine-tuning of preset levels with scene raise/lower.

d. Provide ON/OFF LED status monitoring through button feedback.

e. Access up to 100 Integration scenes

f. Report light and shade level feedback upon local changes to third party devices.

g. Report scene selection feedback to third party devices

h. Report occupancy status changes

2. RS232:  Provide ability to communicate by means of RS232 serial communication, user-supplied PC, or digital audiovisual equipment. 

3. Ethernet: Provide ability to communicate by means of TCP/IP over Ethernet to Main Repeater by means of user-supplied PC or digital audiovisual equipment. 

2.6 Lighting control system programming software

A. Operate on a personal computer (PC) running Microsoft Windows XP Service Pack 2 or Service Pack 3, Microsoft Windows Vista, Vista Service Pack 1, or Vista Service Pack 2, or Microsoft Windows 7 

B. Include on-screen report capabilities to provide diagnostic information.

C. Provide communication status between all system devices.

D. Download database to Main Repeater

E. Define, program, modify, and update lighting control system database.

F. Allow user to:

1. Define following within desired space

a. Zones

b. Scenes

c. Time-clock

d. Control station devices

e. Switch legs

2. Define global time clock

3. Define device functionality as indicated in subsequent sections

4. Define time-clock schedules that can be single or periodic events based on absolute time or time or time relative to sunrise/sunset.

2.7 Power Interfaces

1) Provide remote dimming modules as defined on project drawings PHPM-WBX-120, PHPM-WBX-DV or GRX-TVI

2) Provide high power module and dimmer from a single manufacturer.

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

b. Fan Speed Controls listed to UL 1917

c. Switches to be listed to UL 20, UL 508, UL1472

2.8 Lighting Controller with integral dimmers

A. Product: Lighting Controller with Integral Dimmers. GRAFIK Eye QS Wireless
B. Electrical: Dimmer to meet limited short circuit test as defined in UL 20.

1. Preset lighting control with zone override:

a. Intensity for each zone indicated by means of one illuminated bar graph per zone.

b. Each zone and scene to be field customizable to indicate each zone and scene name.

c. Astronomical time clock and programmer interface

1) Provide access to:  

a) Scene selections.

b) Fade zone to a level.

c) Fine-tuning of preset levels with scene raise/lower.

d) Lock out scenes and zones.

e) Fine-tuning of light levels with individual zone raise/lower.

f) Terminal block for wired infrared signal input.

g) Enable/disable wall station.

d. Light intensity with real time energy savings by digital display.

e. Fade time indicated by digital display for current scene while fading. 

f. Incorporate built-in wide angle infrared receiver.

g. For temporary local overrides, individual raise/lower buttons to allow zones to be adjusted without altering scene values stored in memory.

h. Preset expandable shade control: Provide up to 3 columns of shade control.  See Section 122413 – Roller Window Shades.
1) For temporary local overrides, individual raise/lower buttons to allow zones to be adjusted without altering scene values stored in memory.
i. Direct low-voltage control of digital ballasts (120V, 220/240V, and/or 277V lighting).
j. Wireless integration with occupancy/vacancy sensors, wireless controller, shades and other wireless control units by same manufacturer.
C. Lighting Controllers with Integral Dimmers: 

1. Allow for easy reprogramming without replacing unit.

2. Allow control of 3 to 6 light zones.

3. Mount individually in a 4 gang US wallbox.

4. Utilize a LC filtering network to minimize interference with radio, audio and video equipment.

2.9 keypads

A. General

1. Functionality:

a. Control any single lighting or shade load or combination of lighting and shade loads, which are part of the RFLCS.

b. Allow copying of programming from one master control to another.

c. LEDs glow at a nightlight level when lights assigned to each button are off.

d. Upon button press, LEDs to immediately illuminate.

e. LEDs to reflect the true system status.  LEDs to remain illuminated if the button press was properly processed or the LEDs turn off if the button press was not processed.

f. Allow for easy reprogramming without replacing unit.

2. Logic Configuration:

a. Control station device LEDs to support logic that defines when it is illuminated:

1) Scene logic (logic is true when all zones are at defined levels).

2) Room logic (logic is true when at least one zone is on).

3. Color:

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

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

4. Provide faceplates with concealed mounting hardware.

Engrave wall stations with appropriate button, zone, and scene engraving descriptions. Silk-screened borders, logos, and graduations to use graphic process that chemically bonds graphics to faceplate, resistant to removal by scratching and cleaning.

B. Wall-mount Keypads

1. Field configurable button configurations

2. Accepts 120V power.

C. Tabletop Keypads

1. Field configurable button configurations

2. Allow for use as a tabletop, wireless, or wall-mount keypad.

3. Accepts battery or DC adapter plug-in power

2.10 Wireless Controller

A. Product: Pico Wireless Controller
B. Electronics:

1. Communicate via radio frequency 

C. Functionality:

1. Control any single lighting or shade load or combination of lighting and shade loads, which are part of the RFLCS.

2. Allow for easy reprogramming without replacing unit.

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. 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. 

2.11 CONTROL INTERFACES

Visor Control Receiver and Contact Closure Interface; Lutron Model RR-VCRX-WH
1. Where contact closures are used to integrate between lighting controls and other systems: 

a. Input open circuit voltage not to exceed 36V.

b. Input short circuit current not to exceed 0.5 mA.

c. Mechanical contact closures to be dry contact rated.

d. Solid state contact closures:

1) Output off-state leakage current not to exceed 50mA.

2) Output on-state saturation voltage not to be less than 2V.

e. The contact closure input device will accept both momentary and maintained contact closures.

2. Provide:

a. Maintained or momentary Contact Closure Inputs for integration with other systems

b. Maintained Contact Closure Input for security system integration

c. Contact Closure Outputs 

2.12 SENSORS

A. Wireless Ceiling Sensors

1. Product: LRF2-OCRB-P-WH or LRF2-VCRB-P-WH
2. 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. Accommodate up to 3 wireless occupancy/vacancy sensors that 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.
c. Communicate directly to compatible RF receiving devices through use of a radio frequency communications link.

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

e. 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).

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

g. 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.  

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

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

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

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

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

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

n. 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.

3. 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.

4. 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).  

2.13 ACCESSORIES

A. Infrared Transmitters:

1. Provide wireless remote control capable of recalling preset light levels for 4 or 8 scenes plus “off” and of fine-tuning light levels with master raise/lower.

2. Designed for use in conjunction with compatible infrared receiver and lighting control; dependent on that receiver, not transmitter. 

3. Operate up to 50 feet (15 meters) within line-of-sight to that receiver. 

4. “Learnable” by other variable frequency remote controls.

B. Lamp Dimmer

1. Provide local lamp control without requiring the use of a master control.

C. Wireless Controller

1. Product: Pico Wireless Controller
2. Electronics:

a. Communicate via radio frequency to Main Repeater, dimmers, switches, and lamp dimmers

3. Functionality:

a. Provide 5-button wireless remote control.

b. Upon button press, LEDs to immediately illuminate.

c. Allow for easy reprogramming without replacing unit.

d. Provide wireless remote control capable of controlling all lights and shades within the system

4. Mounting:

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

b. Provide faceplates with concealed mounting hardware.

5. Color:

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

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

Visor Control Transmitter (LR-3B-H-SW)

6. Provide 3-button wireless remote control capable of up to 7 independent functions.

7. Capable of recalling preset light levels and controlling equipment by other manufacturers through contract closures. 

8. Provide removable visor clip

9. Operate up to 46 meters (150) feet from RF receiver.

2.14 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.

3.2 STARTUP AND PROGRAMMING

A. Provide contractor or authorized dealer to make site visits to ensure proper system installation and operation under following parameters:

1. Make a visit upon completion of installation of RFLCS: 

a. Verify connection of power feeds and load circuits.

b. Verify connection and location of controls.

c. Verify system operation control by control, circuit by circuit.

d. Verify proper Radio Frequency communication.

e. Verify proper operation of manufacturers interfacing equipment.

f. Provide programming.

g. Obtain sign-off on system functions.

h. Demonstrate and educate Owner’s representative on system capabilities, operation and maintenance.

3.3 FIELD QUALITY CONTROL

A. Manufacturer Services

1. Aim and Focus Visit (LSC-AF-VISIT)

a. Facility Representative to coordinate on-site meeting with Lighting Control System Manufacturer and Lighting Design Consultant to make required lighting adjustments to the system for conformance with the Lighting Design Consultant’s original design intent.
3.4 CLOSEOUT ACTIVITIES

A. Training Visit (LSC-TRAINING)

1. Lighting Control System Manufacturer to provide 1 day additional on-site system training to site personnel.
On-site Walkthrough (LSC-WALK)

2. Lighting Control System Manufacturer to provide a factory certified Field Service Engineer to demonstrate system functionality to the Commissioning Agent.
3.5 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.

C. System Optimization Visit (LSC-SYSOPT)

1. Lighting Control System Manufacturer to visit site 6 months after system start-up to evaluate system usage and discuss opportunities to make efficiency improvements that will fit with the current use of the facility.
END OF SECTION

