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LIGHTING CONTROL DEVICES
GENERAL
SUMMARY
Section includes the following lighting control devices:
Time switches.
Outdoor and indoor photoelectric switches.
Switch-box occupancy sensors.
Indoor occupancy sensors.
Outdoor motion sensors.
Multiple contactors.
Power Pack/Relay Unit.
Emergency Lighting Control Unit
DEFINITIONS
LED:  Light-emitting diode.
PIR:  Passive infrared.
Power Pack:  Device referred to as Relay Unit in this specification. 
ACTION SUBMITTALS
Product Data:  For each type of product indicated.
Shop Drawings:  Show installation details for occupancy and light-level sensors.
Lighting plan showing location, orientation, and coverage area of each sensor.
Interconnection diagrams showing field-installed wiring.
INFORMATIONAL SUBMITTALS
Field quality-control test reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For each type of product to include in emergency, operation, and maintenance manuals.
QUALITY ASSURANCE
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
Occupancy sensors shall be manufactured by an ISO 9002 certified manufacturing facility and shall have a defect rate of less than ⅓ of 1 percent.
Lighting controls shall be compliant with California Title 24.
COORDINATION
Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
WARRANTY
Wall occupancy sensors, ceiling sensors and power packs shall be warranted for a period of five years.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.  
TIME SWITCHES
Manufacturers:
Intermatic, Inc.
Leviton Mfg. Company Inc.
Lightolier Controls; a Genlyte Company.
Lithonia Lighting.
Paragon Electric Co.
TORK.
Watt Stopper (The).
Or equal
Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying with UL 917.
Listed and labeled as defined in California Electric Code, by a qualified testing agency, and marked for intended location and application.
Contact Configuration:  SPST, DPST, or DPDT to suit requirements.
Contact Rating:  30-A inductive or resistive, 240-V ac or 20-A ballast load, 120-V.
Programs: Eight on-off set points on a 24-hour schedule and an annual holiday schedule that overrides the weekly operation on holidays.
Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a program on selected channels.
Astronomic Time:  Provide for each channel.
Automatic daylight savings time changeover.
Battery Backup: Not less than seven days reserve, to maintain schedules and time clock.
OUTDOOR PHOTOELECTRIC SWITCHES
Manufacturers:
Intermatic, Inc.
Lithonia Lighting.
Novitas, Inc.
Paragon Electric Co.
Square D.
TORK.
Watt Stopper (The).
Or equal
Description:  Solid state, with SPST dry contacts rated for 1800 VA to operate connected load, relay, or contactor coils; and complying with UL 773.
Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off levels within that range and a directional lens in front of photocell to prevent fixed light sources from causing turn off.
Time Delay:  15-second minimum, to prevent false operation.
Lightning Arrester:  Air-gap type.
Mounting:  Twist lock complying with IEEE C136.10, with base.  Provide with stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the North sky exposure.
INDOOR PHOTOELECTRIC SWITCHES
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Intermatic, Inc.
Lithonia Lighting; Acuity Lighting Group, Inc.
Novitas, Inc.
Paragon Electric Co.
Square D.
TORK.
Watt Stopper (The).
Or equal.
Ceiling-Mounted Photoelectric Switch:  Solid-state, light-level sensor unit, with separate relay unit mounted on luminaire, to detect changes in lighting levels that are perceived by the eye.  Cadmium sulfide photoresistors are prohibited.
Sensor Output:  Contacts rated to operate the associated relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
Relay Unit:  Dry contacts rated for 20-A load at 120 V and 277 V.  Power supply to sensor shall be 24-V dc, 150-mA, and Class 2 power source as defined by CEC.
Light-Level Monitoring Range:  10 to 200 fc, with an adjustment for turn-on and turn-off levels within that range.
Time Delay:  Adjustable from 5 to 300 seconds to prevent cycling, with deadband adjustment.
Indicator:  Two LEDs to indicate the beginning of on-off cycles.
Skylight Photoelectric Sensors:  Solid-state, light-level sensor; housed in a threaded, plastic fitting for mounting under skylight, facing up at skylight; with separate relay unit mounted on luminaire, to detect changes in lighting levels that are perceived by the eye.  Cadmium sulfide photoresistors are not acceptable.
Sensor Output:  Contacts rated to operate the associated relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
Relay Unit:  Dry contacts rated for 20 A load at 120 V and 277 V.   Power supply to sensor shall be 24-V dc, 150-mA, and Class 2 power source as defined by CEC.
Light-Level Monitoring Range:  1000 to 10,000 fc, with an adjustment for turn-on and turn-off levels within that range.
Time Delay:  Adjustable from 5 to 300 seconds to prevent cycling, with deadband adjustment.
Indicator:  Two LEDs to indicate the beginning of on-off cycles.
SWITCH-BOX OCCUPANCY SENSORS
Manufacturers:
Bryant Electric; a Hubbell Company.
Hubbell Lighting Inc.
Leviton Mfg. Company Inc.
Lithonia Lighting.
MYTECH Corporation.
Novitas, Inc.
Watt Stopper (The).
Or equal.
Description: Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a minimum coverage area of 900 square feet.
Sensing Technology:  Dual technology - PIR and ultrasonic.
Switch Type:  SP, dual circuit, or SP, field-selectable automatic "on," or manual "on," automatic "off."
Capable of controlling load in three-way application.
Voltage:  Dual voltage - 120 and 277 V.
Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
Concealed, "off" time-delay selector at 1, 5, 10, and 20 minutes or adjustable model is acceptable.
Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and helps eliminate false "off" switching.
Color:  White.
Faceplate: Color matched to switch.
INDOOR OCCUPANCY SENSORS
Manufacturers:
Bryant Electric; a Hubbell Company.
Hubbell Lighting Inc.
Leviton Mfg. Company Inc.
Lithonia Lighting.
MYTECH Corporation.
Novitas, Inc.
Watt Stopper (The).
Or equal.
General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.
Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
Relay Unit:  Dry contacts rated for 20-A load at 120 V and 277 V.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by CEC.
Mounting:
Sensor:  Suitable for mounting in any position on a standard outlet box.
Relay:  Externally mounted though a ½-inch knockout in a standard electrical enclosure.
Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.
Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.
Bypass Switch:  Override the on function in case of sensor failure.
Automatic Light-Level Sensor (if required):  Adjustable from 2 to 200 fc; keeps lighting off when selected lighting level is present.
PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and movement in area of coverage.
Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any portion of a human body that presents a target of at least 36 square inches.
Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1000 square feet when mounted on a 96-inch-high ceiling.
Detection Coverage (Corridor):  Detect occupancy within 90 feet when mounted on a 10-foot-high ceiling.
Ultrasonic Type:  Ceiling mounting; detect occupancy by sensing a change in pattern of reflected ultrasonic energy in area of coverage.
Detector Sensitivity:  Detect a person of average size and weight moving at least 12 inches in either a horizontal or a vertical manner at an approximate speed of 12 inches per second.
Restrooms with stalls shall be provided with ultrasonic ceiling mounted occupancy sensors.  Infrared may be used with single stall toilets. Provide additional relay for controlling exhaust fans if applicable.
Corridors and hallways shall be provided with ultrasonic ceiling mounted occupancy sensors with appropriate hallway coverage pattern.
Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR and ultrasonic detection methods in area of coverage.  Particular technology or combination of technologies that controls on and off functions shall be selectable in the field by operating controls on unit. Sensor shall be capable of corner mounting to a wall or ceiling to eliminate detection through open doorways and outside of control area. Both technologies must be complete and overlapping throughout the controlled area to provide immediate activation upon entry.
Sensitivity Adjustment:  Separate for each sensing technology.
Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any portion of a human body that presents a target of at least 36 square inches and detect a person of average size and weight moving at least 12 inches in either a horizontal or a vertical manner at an approximate speed of 12 inches/sec.
Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 square feet when mounted on a 96-inch-high ceiling.
Occupancy sensor combination with internal photocell may be used in areas provided with lighting dimming control.
Provide isolation relay when controlling HVAC with occupancy sensors.
DIGITAL TIMER LIGHT SWITCH
Provide digital time switch in storage, utility and service spaces.  Wattstopper model TS-400 or equal.
Description: Combination digital timer and conventional switch lighting control unit. Switchbox-mounted, backlit LCD display.
Rated 800 W at 120 volts and 1,200 watts at 277 volts
Time switch shall have the option for a one second light flash warning at five minutes before the timer runs out and twice when the countdown reaches one minute (when used to control lighting loads).
Time switch shall have the option for a beep warning that shall sound every five seconds once the time switch countdown reaches one minute.
Time-out period shall be adjustable in increments of 5 minutes from 5 minutes to 1 hour, and in increments of 15 minutes from 1 hour to 12 hours.
Voltage:  Match the circuit voltage.
Color:  White.
Faceplate: Color matched to switch.
OUTDOOR MOTION SENSORS
Manufacturers:
Bryant Electric; a Hubbell Company.
Hubbell Lighting Inc.
Lithonia Lighting.
Paragon Electric Co.
TORK.
Watt Stopper (The).
Or equal.
General Requirements for Sensors: Solid-state outdoor motion sensors.
Listed and labeled as defined in CEC by a qualified testing agency, and marked for intended location and application, and shall comply with California Title 24.
PIR type, weatherproof. Detect occurrences of 6-inch-minimum movement of any portion of a human body that presents a target of not less than 36 square inches. Comply with UL 773A.
Switch Rating:
Luminaire-Mounted Sensor: 500-VA LED.
Separately Mounted Sensor: Dry contacts rated for 20-A ballast load at 120 V and 277 V.  Sensor has 24-V dc, 150-mA, and Class 2 power source.
Switch Type: SP, field-selectable automatic "on," or manual "on," automatic "off,"  with bypass switch to override the "on" function in case of sensor failure.
Voltage:  Match the circuit voltage.
Detector Coverage:
Standard Range: 210-degree field of view, with a minimum coverage area of 900 square feet
Long Range: 180-degree field of view and 110-foot detection range.
Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes.
Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and help eliminate false "off" switching.
Operating Ambient Conditions: Suitable for operation in ambient temperatures ranging from minus 40 to plus 130°F, rated as "raintight" in accordance with UL 773A.
MULTIPOLE CONTACTORS
Manufacturers:
Allen-Bradley/Rockwell Automation.
ASCO Power Technologies, LP; a division of Emerson Electric Co.
Cutler-Hammer; Eaton Corporation.
GE Industrial Systems; Total Lighting Control.
Hubbell Lighting Inc.
Lithonia Lighting.
TORK.
Watt Stopper (The).
Or equal.
Description:  Electrically operated and mechanically held, complying with NEMA ICS 2 and UL 508.
Current Rating for Switching:  Listing or rating consistent with type of load served.
Control-Coil Voltage:  Match control power source.
EMERGENCY LIGHTING CONTROL UNIT
Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit providing normal lighting to an area.  The unit provides normal ON/OFF control of emergency lighting along with the normal lighting.  Upon normal power failure the emergency lighting circuit will close, forcing the emergency lighting ON until normal power is restored.  Features include:
120/277 volts, 50/60 Hz, 20 amp ballast rating
Push to test button
Auxiliary contact for remote test or fire alarm system interface
WattStopper Product Numbers: ELCU-200 or equal.
CONDUCTORS AND CABLES
Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG, complying with Division 26 Sections "Common Work Results for Electrical” and “Low-Voltage Electrical Power Conductors and Cables.".
Classes 2 and 3 Control Cable:  Multiconductor cable with stranded copper conductors not smaller than No. 18AWG, complying with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables.".
Class 1 Control Cable:  Multiconductor cable with stranded copper conductors not smaller than No. 14 AWG, complying with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables.".
Install unshielded, twisted-pair cable for control and signal transmission conductors.  .
Communications, Plenum Rated: Type CMP complying with UL 1685
Category: 6 or 6a or as required by lighting control device manufacturer.
Conductors: 100-ohm, 22-24 AWG solid copper. 
EXECUTION
SENSOR INSTALLATION
Manufacturer’s recommendations shall be followed for proper placement and adjustment of sensors.
Install and aim sensors in locations to achieve at least 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.
WIRING INSTALLATION
Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."  Minimum conduit size shall be ½ inch.
Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points.  Separate power-limited and nonpower-limited conductors in accordance with conductor manufacturer's written instructions.
Install field-mounting transient voltage suppressors for lighting control devices in Category A locations that do not have integral line-voltage surge protection.
Size conductors in accordance with lighting control device manufacturer's written instructions, unless otherwise indicated.
Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
Installation of twisted-pair horizontal cables shall comply with NECA 1, NECA/BICSI 568, and TIA-568-C.1 as applicable.
IDENTIFICATION
Identify components and power and control wiring in accordance with Division 26 Section "Identification for Electrical Systems.” 
Label time switches and contactors with a unique designation.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:
After installing time switches and sensors, and after electrical circuitry has been energized, adjust and test for compliance with requirements.
Operational Test: Verify actuation of each sensor and adjust time delays.
Test operation of emergency lighting power unit if installed.
Remove and replace lighting control devices where test results indicate that they do not comply with specified requirements.
Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
END OF SECTION
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