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SPECIAL SPECIFICATION





SECTION 16915-S





LIGHTING CONTROL EQUIPMENT








PART 1 - GENERAL





1.01	RELATED DOCUMENTS





	A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.





1.02	SUMMARY





	A. 	This Section includes the following types of lighting controls:





	1.  Low voltage manual type momentary override switches.


	2.  Programmable lighting control systems.


	3.  Photoelectric relays.


	4.  Occupancy sensors.


	5.  Power relays and contactors.


	6.  Low voltage wiring.      





	B.  	Low voltage is defined as 24 VAC +- 10%, 60 HZ for purposes of this section.





1.03	SUBMITTALS





	A.  	General:  Submit the following according to provisions of  Specification Section 1300-S.





	B.  	Product data for products specified in this Section.  Include dimensions and data on features and components.  Include wiring diagrams and elevation views of front panels of control and indicating devices.  Include data on ratings. 





	C.  	Lists of ballast and lamp combinations compatible with control systems, by manufacturer and catalog number. Acceptable ballast manufactures will be Magnetek or Motorola. All fluorescent ballasts shall be electronic type. 





	D.  	Maintenance data for products for inclusion in Operating and Maintenance Manual specified in Division 1.





	E.  	Record of field tests for tests specified in Part 3 of this Section.





	F.  	Programming documentation for software.





1.04	QUALITY ASSURANCE





	A.  	Manufacturer Qualifications:  Firms experienced in manufacturing and servicing equipment of the types and capacities indicated that have a record of successful in-service performance.  Qualifications include ability to provide training, parts, and emergency repairs at the Project site with 24-hour response time.





	B.  	Comply with NFPA 70, "National Electrical Code," for components and installation.





	C.  	Listing and Labeling:  Provide products specified in this Section that are listed and labeled.





	1.  	The Terms "Listed" and "Labeled":  As defined in the "National Electrical Code," Article 100.


	2.  	Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.





1.05	WARRANTY





	A.  	Special Project Warranty:  A written warranty mutually executed by manufacturer and the principal Installer, agreeing to replace programmable lighting control system components that fail in materials or workmanship within the special Project warranty period specified below.  This warranty shall be in addition to, and not a limitation of, other rights and remedies the Owner may have against the Contractor under the Contract Documents.





	B.  	Special Project Warranty Period:  2 years beginning on the date of Substantial Completion.





1.06	EXTRA MATERIALS





	A.  	Furnish extra products as described below.  Package with protective covering for storage and identify with labels describing contents.  Deliver extra materials to the Owner.





	1.  	Relays:  Single-pole mechanically held, 1 for every 10 installed.  


	2.   Occupancy Sensors and Power Supply/Relay Packs: 1 for every 10 installed.


	3.	Low-voltage light switch:  1 for every 10 installed.





PART 2 - PRODUCTS





2.01	MANUFACTURERS





	A.  	Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work are the following:





	1.  	Low voltage manual override switches.                     





General Electric          


Honeywell-Microswitch


Touchplate





	2.  	Programmable Lighting Control Systems:





a. 	General Electric Co.


b.  	Lithonia Lighting.


c.  	Lutron Electronics Co., Inc.


d.  	Microlite Corporation.           





3.  	Contactors and Relays:





General Electric Co.


Microlite





4.  	Photoelectric Relays:





a.  	Allen-Bradley.


Tork, Inc.


PLC-Miltipoint





5.  	Low voltage occupancy Sensors:





		a.   The Watt Stopper, Inc.





B.	Substitutions: only under provisions of Section 1600-S.





2.02	LIGHTING CONTROL EQUIPMENT, GENERAL





	A.  	Solid-State, Line-Voltage Equipment Surge Protection:  Comply with UL 1449, "Transient Voltage Surge Suppressors."





	B.  	Load Compatibility:  Lighting control equipment is compatible with the controlled loads.














2.03	LOW VOLTAGE MANUAL OVERRIDE SWITCHES





	A.   	Switches shall be momentary, single pole-double throw type.  The switches shall be lighted. All switches shall be  ivory colored and be supplied with matching cover plates. One or two switches shall  be able to be mounted in a single gang box and either three or four switches shall be  able to be mounted in a two gang box. 





2.04	PROGRAMMABLE LIGHTING CONTROL SYSTEM





	A.  	General:  Conform to UL 916, "Energy Management Equipment."





	B.  	Description:  Microprocessor-based, solid-state, 365-day timing and control unit with output circuits individually programmable controls in response to programmed time signals or analog or digital signals from external sources.  System automatically adjusts for leap year and daylight saving time and provides weekly routine and annual holiday scheduling.  The system output circuits are external pilot duty relay circuits or external power circuits rated for 20 amperes at 277 V as indicated.  System is keyboard programmable.  A locked cover and security access code protects keyboard use.  Programming is viewed on an alphanumeric display.  For single-pole-relay control of power circuits use relays in control panel or in a separate enclosure.  System includes the following features:





	C.  	Description:  Multiple remote addressable microprocessor control units operating in a multiplexed distributed control system or as part of a network under the control of a central microcomputer.  Control units receive programming from a hand-held programmer or by multiplexed signal transmission from a central microprocessor or microcomputer.  Controls include a solid-state, programmable, 365-day timing unit that can receive inputs from other indicated sensors and sources.  System is capable of controlling lighting and miscellaneous circuits by on-off control and by transmitting commands to preset dimmer controls.  Relays and contactors or solenoid-operated circuit breakers control on-off.  System has nonvolatile memory and reboots program automatically without errors after a power outage.  System includes the following features:





1.	Astronomic control for automatic adjustment of dawn and dusk switching.


2.  	Demand control to monitor demand through pulses from a remote meter.  System capability includes sliding window averaging and programming of load priorities and characteristics.  A minimum of 2 different time-of-day demand schedules execute load management control actions.


3.  	Confirmation:  Relays, contactors, and other control devices have auxiliary contacts connected to provide confirmation signals to the system of the on or off status of the equipment controlled.  Software interprets such signals and displays equipment status and initiates failure signals.





4.  	Remote communications allow programming, data-gathering interrogation, and controlled command override from an IBM-compatible microcomputer at a remote location over telephone lines.  System includes modem, communications software, and remote computer compatibility verification for this purpose.  Override of lighting shutdown commands is accomplished by telephoning the computer and entering an override code specific to the zone to be controlled.


5.  	Override Capability:  Remote pushbuttons override programmed shutdown of lighting and other programmed control.


6.  	Automatic battery backup provides power to maintain program and system clock operation for 3 days' minimum duration when power is off.


7.  	Flick Warning:  Programmable momentary turnoff of lights warns that programmed shutoff will occur in 5 minutes.


8.  	Diagnostics:  When system operates improperly, software initiates a factory-programmed diagnosis of the failure and displays messages identifying the problem and possible cause.





2.05	CONTACTORS AND RELAYS





A.  Comply with NEMA ICS 2, "Industrial Control Devices, Controllers and Assemblies." Devices are electrically operated and mechanically held.  Number of poles and ratings are as indicated.  Coordinate rating of each unit with type of load served, including tungsten filament type and inductive type loads. . Light-control relays are rated for a minimum of 20-ampere ballast load or 20-ampere tungsten lamp load. Operating voltage shall be 24-29 VAC(+-10%).  The minimum voltage at the relay shall be 21 VAC.  All relays shall be UL listed. Relays shall have built-in manual


	override feature.





	B. 	Pilot lights indicate closed position of each independent contactor and relay.





2.06	PHOTOELECTRIC RELAYS





A.  	Photoelectric Relays:  Conform to UL 773A, "Nonindustrial Photoelectric Switches for Lighting Control." Relays are SPST dry contacts for relay or contactor control, and have time delay to prevent false operation.  





2.07	LOW VOLTAGE OCCUPANCY SENSORS





	A.  	Low voltage occupancy Sensors:  UL-listed Class 2, ultrasonic, ceiling and wall-mounted, motion-detection type, with sensing head.  Sensing head provides coverage of floor area by detecting small hand movements anywhere in the area.  Sensors receive power directly from an independent power supply and operate at 24 VAC(+-10%).  The sensors shall operate a relay in the control panel to turn lights on when room is occupied and off when room is unoccupied.  A user adjustable time delay feature keeps lights on for a period after the last motion detection to prevent false turnoff.  A user adjustable sensitivity adjustment will cause the sensor coverage area to increase or decrease within a specified range.  The sensors shall be either one-way, two-way, corridor, or wall-mounted integral with a switch type as indicated on the plan drawings.  


2.08	LOW VOLTAGE WIRING 





A.  	All wiring shall meet UL and NEC standards.





B.  	All low voltage wiring shall be 20 gage 4 conductor (#20/4C) unless otherwise specified.  Color coded as red/black/white/blue unless otherwise indicated.  All low voltage wiring shall be run in EMT conduit.  No exposed wiring will be allowed. 





C.  	Dataline wiring between relay panels shall be 18 gage 2 conductor shielded.  Color coded as red/black/shield.  All low voltage wiring shall be run in EMT conduit.  No exposed wiring will be allowed. 








PART 3 - EXECUTION





3.01	INSTALLATION





A.  	General:  Install equipment according to manufacturer's written instructions.





B.  	Mount control equipment according to manufacturer's instructions and Division 16, Section 16001,  “Electrical Work”.





C.  	Mounting heights indicated are to bottom of unit for suspended items and to center for wall-mounted ones.





3.02	CONTROL WIRING INSTALLATION





A.  	Install wiring between control devices as specified in Division 16 Section "Electrical Work" for hard wired connections.





B.  	Bundle, train, and support wiring in enclosures.





3.03	FIELD QUALITY CONTROL





A.  	Manufacturer's Field Services:  Arrange and pay for the services of factory-authorized service representatives to test, adjust, and program the lighting control systems.  Programming shall include assigning all switch inputs to the required relays in each panel to ensure proper lighting operation.  Also reference Drawing 105791/E1.  At the conclusion of programming, the contractor shall provide Sandia with an as-built drawings of all three cabinets which will include a list of termination locations for all low-voltage switches.





B.  	Reports:  Prepare written reports of tests and observations.  Report defective materials and unsatisfactory test results.  Record repairs and adjustments.





C.  	Test Labeling:  Upon satisfactory completion of tests and inspections, apply a label to tested components indicating test results, date, and testing organization and person.





D.  	Schedule visual and mechanical inspections and electrical tests with 7-days' notice.





E.  	Visual and Mechanical Inspections:  Include the following inspections:





1.  	Inspect for defects and physical damage, NRTL labeling, and nameplate compliance with current project drawings.


2.  	Check tightness of electrical connections with torque wrench calibrated within the previous 6 months.  Use manufacturer's recommended torque values.


3.  	Verify proper protective device settings and fuse types and ratings.


4.  	Verify settings of photoelectric devices with photometer calibrated to NIST standards within the past 6 months.


5.  	Exercise mechanical parts and operable devices according to manufacturer's instructions to verify proper operation.





F.  	Electrical Tests:  Exercise particular caution when testing devices containing solid-state components.  Perform the following tests according to manufacturer's instructions:





1.  	Insulation resistance tests of conducting parts of control components and connecting supply, feeder, and control circuits.  Insulation resistance less than 100 megohms is not acceptable.


2.  	Continuity test of circuits.





3.04	CLEANING AND ADJUSTING





A.  	Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish.  Clean equipment and devices internally and externally using methods and materials recommended by manufacturers.





B.  	Occupancy Adjustments:  Upon request within 1 year of date of substantial completion, adjust light levels, make program changes, and adjust sensors and controls.





3.05	DEMONSTRATION





A.  Training:  Arrange and pay for the services of a factory-authorized service representative to demonstrate programmable lighting control system and train Owner's maintenance personnel. "Allow a minimum of one working day for this training.





B.  	Train Owner's personnel to operate, service, and maintain equipment and system components.  Allow at least 4 hours to conduct training. Schedule training with at least 15 working days' notice."








3.06	COMMISSIONING





A.  	Operational Tests:  Energize systems, program control, and check each controlled area for light levels and lamp and component noise.  Use light meters appropriate for the test and calibrated to NIST standards.  Adjust components and revise installation as required to correct deficiencies.  Operate the system to prove compliance with requirements.





B.  	Correct malfunctions and retest until proper operation is achieved.





3.07	AS-BUILT DRAWINGS





A.  	The drawings issued for construction are representative of the work to be performed and of existing equipment.  As a part of this contract, the Contractor shall provide Sandia National Laboratories with a set of “marked-up” prints, including all equipment relating to the fire protection system, both existing and contractor installed.  The lighting drawings consist of plans, wiring diagrams, and controller panel schedule.  The marked-up prints shall show all junction boxes, conduit sizes, devices, and any other information relevant to the as-built condition.  Conduit and junction box locations shall be shown on the as-builts if they were shown on the original plans.





B.  	Standard Sandia National Laboratories symbols as shown on 105766/E1-2 & 73470/E2-4  shall be used.





C.	As-built drawings shall be given to the SDR at the time of final testing/acceptance.
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