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GENERAL SPECIFICATION FOR DIMMING AND CONTROL SYSTEMS





[Specifier Notes: 


This long-form product specification specifies Leviton’s Modular Dimming System for fluorescent, low voltage, and incandescent, and neon/cold cathode lighting. 


This specification is in four parts:


1.01	 The first section is a preamble which is used as the first section for all products covered in the specifications 


2.10, 2.20, 2.30, and 2.40    The second part covers four types of controls that might be used on a wide variety of projects.  One of these four types should be chosen, and the other three deleted.


3.10, 3,20 and 3.30    The third part of the specification covers three different dimmer cabinets, one of these should be chosen and the other deleted.


4.01	The fourth section is the Execution section which is used as the last section for all products covered.





SECTION 16570


dimming Controls


(modular dimming systems) 





1.1 		RELATED DOCUMENTS





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





1.2 		SUMMARY





A	The Electrical Contractors, as part of the work of this section, shall coordinate, receive, mount, connect, and place into operation all equipment.  The electrical contractor shall furnish all conduit, wire, connectors, hardware, and other incidental items necessary for the complete and properly functioning lighting control and dimming system as described herein and shown on the plans.





B	This section includes the following:





	1	General specification for a dimming and control system.


	2	Specifications for four different control systems


	3	specifications for three different dimmer systems


	4	Installation and Checkout of equipment on job site.





1.3		 MANUFACTURERS REQUIREMENTS





A	The equipment herein specified is manufactured by Leviton Lighting Controls Division, Tualatin Oregon (503)-404-5500 and shall serve to indicate the quality of equipment required.  Base bid shall be for equipment by Leviton Lighting Controls Division.  If alternate equipment is proposed, it shall be shown as an add or deduct from the base bid price and shall be subject to approval.





B	Other manufacturers who wish to bid must submit a complete bill of materials and company information listing qualifications and experience to the Architect ten days prior to bid date for permission to bid.  All manufactures must comply with the specifications herein in every detail.





1.4		 MANUFACTURERS SERVICES





A	Shop Drawings:  Shop Drawings shall be submitted for approval within 30 days oafter receipt of contract.  No fabrication of equipment is to  proceed prior to approval of these drawings.  Submittal package shall contain:





1	A complete bill of material





2	Sets of catalog cuts for standard equipment





3	Sets of shop drawings detailing all mechanical and electrical equipment including one line diagrams, wire counts, internal wiring, and physical dimensions of each item.  Marked up catalog cuts are unacceptable.





B	Jobsite Checkout: Upon completion of all contractors wiring, and after all fixtures are installed and lamped, the contractor shall request the services of a factory representative to completely check out the system prior to energizing the system.  At the time of checkout and testing, the owners representative shall be thoroughly instructed in the proper operation of the system.





C	Documentation: Two complete sets of as built drawings shall ship with the equipment when it leaves the factory, along with operations and maintenance manuals for the dimmer system.





D	Ballasts: It shall be the responsibility of the installing contractor to insure that any fluorescent dimming ballasts supplied are compatible with the dimming equipment being furnished on this project.





E	Installation Instructions: Installing contractor shall follow manufacturer’s installation instructions





F	Operation and Maintenance Instructions. Within two weeks after system turn-on is completed, the manufacturer shall provide three sets operations and maintenance manuals along with a copy of written warranty.





1.5		QUALITY INSURANCE	





A	Source Limitations:  Obtain dimming controls from a single source with total responsibility for compatibility of lighting control system components specified in this Section, in division 13 Section “Lighting Controls” and in Division 16 section “Lighting Control Devices”.





B	Performance Testing Requirements





1	All equipment shall be 100% tested as a complete system.  Sample testing is not acceptable.





C	Code Requirements





1	All system components shall be UL listed and so labeled when delivered to job site.





2	Building Codes: All specified dimmers and scene controllers shall comply with the National Electrical Code. All units shall also comply with applicable, local building codes.





D	Installer Qualifications: Installer shall be one who is experienced in performing the work of this section, and who has specialized in installation of work similar to that required for this project. 





E	Source Limitations: To assure compatibility, obtain dimming systems and controls from a single source with complete responsibility over all lighting systems and controls, including accessory products.





F	Manufacturer Requirements





1	Experience: The manufacturer will be one who has been continuously engaged in the manufacture of architectural lighting controls and dimmers for no less than ten years.





2	Testing: Manufacturer shall assemble all dimmers into dimmer cabinets and complete all internal wiring at the factory, prior to shipment. Testing shall be done as a complete, powered system: all dimmers shall be simultaneously connected to load banks, and all control stations shall be connected to the dimmer cabinet(s). Testing shall include exercising all functions such as take control, transferring, mastering, fading, or other special control provisions for each control and control station included in the system.  





1.6		LIVERY, STORAGE & HANDLING


A	General: Comply with Division 1 Product Requirements Sections.





B	Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.





C	Delivery: Materials must be delivered, in a timely manner to other trades.





D	Storage and Protection: Store materials away from exposure to harmful weather conditions and at temperature and humidity conditions recommended by manufacturer.





1.7		WARRANTY





A	Manufacturer’s Warranty: All equipment shall be warranted free of defects in materials and workmanship.





B	Warranty Period: 26 months from date of shipment or two years from date of turn-on, whichever occurs first





C	Owner Rights: Manufacturer’s warranty is in addition to, not a limitation of, other rights the Owner may have under contract documents.�


Following are four types of control panels - To make a single system, please choose one of the four and discard the other three.


[Specifier Note: Leviton’s D-4200 Control Station meets all specifications herein]


TYPE ONE - LCD BARGRAPH PRESET CONTROL SYSTEM





2.10		LCD BARGRAPH PRESET CONTROL SYSTEM, 16 ZONES, 16 PRESETS





A.	LCD Display:  Station shall provide an LCD (Liquid Crystal ) Alphanumeric Display with a minimum configuration of 2 lines and 16 characters per line. The LCD display will provide informative screens to assist the user in setting up original functionality, display status of presets, light levels, time of day, and other relevant information. The display shall incorporate an LED backlight for long life. Due to their short life, Electro-luminescent backlights and displays shall not be acceptable.





B. 	LED Displays:  Station shall provide up to (8) LED bargraph displays to indicate the current level for a group of (8) zones of control.  Each Zone bargraph will have a Raise and Lower Pushbutton for the User to easily modify the Zone light level.  Pressing the Raise Pushbutton for a Zone twice will bring that Zone to 100 % bypassing the User programmable fade rate.  Pressing the Lower Pushbutton for a Zone twice will bring that Zone to OFF bypassing the User programmable fade rate. The current level for each Zone will be displayed in the LCD display between 0 and 100 % with 1 % resolution.





C. 	Eight More Zones:  Station shall provide a PAGE pushbutton to select between two groups of zones.  The first group of zones includes 1 thru 8, the second group of zones includes 9 thru 16.  Numerical indicators shall be provided above each LED Bargraph display to indicate the current Zone number being controlled.





D.	Scene Select:  Station shall provide integral to the station (8) pushbuttons to select (8) preset lighting scenes  with up to (16) zones of control.  The preset lighting scenes are user programmable and stored in non-volatile memory without the use of batteries.  Station shall be capable of storing an additional (8) preset lighting scenes (total 16) which can be selected from optional preset select wall stations.





E. 	Max and Off Select:  Station shall provide integral to the station (2) pushbuttons to select Maximum (All On) and Off with up to (16) zones of control. Maximum and Off preset lighting scenes are User programmable and stored in non-volatile memory without the use of batteries.





F. 	Information:  Station shall provide a INFO pushbutton located above each  Zone LED Bargraph display. Pressing the INFO pushbutton will display the user programmable Alphanumeric Label for the selected Zone in the LCD display. Additionally the current level between 0 and 100 % with 1 % resolution will be displayed for the selected Zone in the LCD display. 





G. 	Master Controls:  Station shall contain a Master Raise and Master Lower pushbutton to raise or lower the levels for all Zones at the same time.





H. 	Set Up:  Station shall provide additional pushbuttons as required to provide a menu driven configuration and setup at the station. Additionally the station may be configured remotely with the proper interface via a Personal Computer and software provided by the manufacturer. Permanent installation of a PC is not required for operation of the system unless indicated on the drawings.





I. 	Override:  The User may temporarily override Preset Scenes manually by any number of Zones without modifying the Preset Scene levels stored in nonvolatile memory.





J. 	Fade Time:  Provide each scene with the capability for the User to record a fade rate with 1-second resolution between 0 seconds to 59 minutes and 59 seconds. The fade rate for each scene will be displayed on the LCD display in Minutes and Seconds.





K. 	Fade Time from OFF:  Provide a minimum 2-second fade time when fading any or all Zones from an OFF level to any other level regardless of the fade rate recorded in the Preset Scene memory.





L. 	Infrared Control:  Station shall provide an integrated wide angle Infrared Receiver. The User by means of an optional Infrared Transmitter may control the Station from a distance of  up to 50 feet.





M. 	Multiple Stations:  Station can be combined in a system (subnetwork) with up to 2048 Zones of control and an unlimited number of dimmers.





N. 	Locks:  Station shall provide multiple Electronic Password Locks for various levels of lockout. Locks will be provided for User Preset Scene information, Setup and configuration, and Station User Lockout. Station shall provide a terminal strip on the back of the unit so the Station may be wired to an optional Keyswitch located external to the Station. In Station setup and configuration , the User may configure the functionality of the Keyswitch.  





O.	Time Clock: Station shall provide an integral user programmable Event Scheduler/Timeclock.  The event scheduler / timeclock will provide as a minimum 64 events.  Each event shall provide as a minimum the ability to specify the time of day in 24 hour time or Astronomical time for any time of day in 24 hour time or Astronomical time for any day of the week.  Additionally the action for the event may be on of 16 scenes, Maximum, Off, Sequencer On or Off.





P.	Sequencer:  Station shall provide an integral user programmable sequencer.  The Sequencer will provide as a minimum 64 steps.  Each step as a minimum may be programmed with an action; one of 16 scenes, Maximum, Off, Sequencer Loop, Sequencer Stop.  Each step may be programmed with a step time of 0 seconds to 59 minutes.





Q. 	Door:  Station shall have an opaque or translucent door over the LCD and LED Bargraph display.





R. 	Dimensions:  Exposed station dimensions shall be approximately 4” H” x 7.5” W x _” D. Station shall mount in a standard 4 -gang deep U.S. back box (min dimension 2-13/16”Hx8-1/8”Wx3”D).





2.2		REMOTE CONTROL STATIONS





A	Remote Access:  A full set of remote control stations shall be available for the master stations described above.  These stations shall be located at other doors or convenient places where preset scenes need to be selectable and other combinations of features need remote access.





B	A total of 15 remote controls shall be available in colors and styles matching the master stations.  All stations shall fit in single gang switch boxes, and shall be designed to use Decora style face plates with no visible fasteners showing when installed.  Stations available shall be as follows.





		a	One remote station with 10 pushbuttons to select eight preset scenes, maximum brightness, and off.





		b	One remote station with 10 pushbuttons to select preset scenes 9 through 16 with raise and lower.





		c	One remote station with 8 pushbuttons to select preset scenes 9 through 16.





d	One remote station with 8 pushbuttons to select preset scenes 1 through 4, maximum, raise, lower, and off.





			e	One remote station with 5 pushbuttons to select preset scenes 1 through 4 and off





			f	One remote station with 5 pushbuttons to select maximum, Scene 1, raise, lower, and off.





			g	One remote station with 4 pushbuttons to select maximum, raise, lower, and off





			h	One remote station with 3 pushbuttons to select maximum, scene 1, and off





			i	One remote station with 2 pushbuttons to select maximum and off





			j	One remote station with 2 pushbuttons to select raise and lower of light levels





			k	One remote station with 2 pushbuttons to select preset scene 1 and off





			l	One remote station with 1 pushbutton to lock and unlock a station





			m	One remote station with 1 pushbutton to link two rooms together control wise





			n	One remote station with 1 pushbutton to turn an event timer on or off





o	One remote station with 1 pushbutton to start and stop a programmed sequence of scenes





C.	Ceiling Infrared Receiver: A ceiling mounting infrared receiver shall be available to accept infrared signals from a hand held infrared transmitter that shall be able to select all presets, maximum, raise, lower, and off





D	Hand Held Infrared Transmitter: A hand held battery powered infrared transmitter shall be available to select via an infrared light beam all presets, maximum, raise, lower, and off.





TYPE TWO - - - - ANALOG / DIGITAL TYPE SLIDER STATION WITH IGITAL MEMORY FOR 16 PRESETS AND 32 ZONES OF CONTROL





[Specifier Note: Leviton’s DMS 16-Preset Control Station (Models DMS16-16C and DM16S-32C) meet all specifications herein.]





2.20	ANALOG / DIGITAL TYPE SLIDER STATION WITH ALL DIGITAL MEMORY FOR 16 PRESETS AND 32 ZONES OF CONTROL.�


A.	General: The preset system shall be comprised of a digital, microprocessor-based electronic lighting controller, providing eight or sixteen presets for up to thirty-two channels.  The master station shall consist of eight or sixteen preset select switches, one maximum (full bright) select switch, one OFF select switch, one manual control select switch, one integral infrared receiver, one three position key switch, up to thirty-two manual control channel sliders, and a programmable fade rate controller.





The flush mounted master station shall be constructed of machined aluminum with hinged and latching machined aluminum cover.  Unit shall come equipped with a back box and complete installing and operating instructions.  System shall be available with multiple remote options, including preset select stations, wireless infrared controls, audio/visual (A/V) interface, motion sensors and multiple room partition controls. Provide optional accessories as indicated on drawings.





2.21		OPERATION





A	Manual Operation: In the manual mode, user may adjust all manual control channel sliders.  This adjustment may be a temporary setting or a permanent change.  To record adjusted light levels, user shall place the three position key switch in record-enable position and select desired preset number to record light levels.  Controller shall prompt user for button activation sequence.  





B	Preset Modification: In preset mode, user may select previously recorded presets or change existing presets.  To change an existing preset user shall slide the desired channel controller(s) up or down to current level as set in the active preset.  An LED within the controller shall illuminate once the potentiometer has taken control.   Adjust current level by sliding the controller up or down to the newly desired intensity level.  This adjustment may be a temporary setting or a permanent change. To record adjusted light levels, user shall place the three position key switch in the record enable position.  Controller shall then prompt user for simple recording sequence.  The key switch is used to prevent unauthorized tampering with recorded presets.





C	Fading: Lighting changes shall be executed as smooth dipless cross-fades, taking place in the time established by the fade rate controller.  The fade rate shall be adjustable from 0 to 60 seconds or 0 to 60 minutes.  This fade time is programmable for each preset.  


	


D	Power Fail: In the event of a power interruption, an internal lithium battery shall store preset values for a minimum of ten years without power and shall recall system's previous state when power is restored.  





E	Number of Presets: For this specific project, furnish (OPTION: 8 or 16) presets, and (OPTION: any number up to 32) control channels.





2.22		INTERFACE OPTIONS





A	Portable Version: A portable desktop version of the master station, accommodating up to 16 channels, shall be available. Unit shall be equipped with a 15-foot control cable and connector and separate receptacle with wall plate for installation in standard deep electrical back box. This portable unit shall feature hard wood end-covers suitably stained and finished. Presets that we recorded with the unit was plugged in shall be retained when the portable unit is unplugged and stored away.





B	Remote Station: A remote station for selecting presets shall be available, it shall be capable of recalling eight (or sixteen) presets, full bright, and off with LED indicators.





C	Main Control Station: The Main Control Panel shall incorporate an infrared receiver on its face, and manufacturer shall provide as optional equipment compatible wall and ceiling-mount remote infrared receivers for use with hand held remote preset select controls.





D	A/V Interface: An audio/visual interface shall be available for wall-mount and portable stations.





E	Auxiliary Interface: Optional isolated dry relay contacts shall be available for interfacing both wall-mount and portable stations sensors to auxiliary systems, including external time clock and occupancy/motion sensors.





2.23		CONSTRUCTION





A	Mounting: Control panel and optional Remote Station shall be suitable for flush mounting in an electrical box provided by the manufacturer. Screws and other mounting hardware shall not be visible on the face of Remote Station.





B	Door: Wall-mount version’s panel door shall be constructed of machined aluminum and shall be available in the following finishes: grain sanded natural color brushed aluminum, brushed bronze anodized aluminum, black anodized aluminum, and polished brass.  Door shall feature a cutout for preset controls.





C	Panel Size: Unit shall be not larger than 14 inches (36cm) long, 5 inches (13cm) high and 3.5 inches (9cm) deep.





2.24		REMOTE CONTROL STATIONS





A	Remote Access:  A full set of remote control stations shall be available for the master stations described above.  These stations shall be located at other doors or convenient places where preset scenes need to be selectable and other combinations of features need remote access.  Stations shall be available as follows.





	1	One remote station with 10 pushbuttons to select 8 preset scenes, maximum brightness, and off.





	2	One remote station with 20 pushbuttons to select 16 preset scenes, maximum, raise, lower, and off.





		3	One remote station with 2 pushbuttons to select preset one and off





		4	One remote station with a receptacle to accept a hand held remote control plug





5 	One hand held portable programmer unit with all functions of the master station available, with 15 foot remote control cord and plug. 





C.	Ceiling Infrared Receiver: A ceiling mounting infrared receiver shall be available to accept infrared signals from a hand held infrared transmitter that shall be able to select all presets, maximum, raise, lower, and off





D	Hand Held Infrared Transmitter: A hand held battery powered infrared transmitter shall be available to select via an infrared light beam all presets, maximum, raise, lower, and off.





TYPE THREE - - - - FOUR SCENE PRESET WITH SLIDER TYPE ANALOG CONTROLLERS UP TO 12 ZONES OF CONTROL





[Specifier Note: Leviton’s DPSII-Preset Control Station (Models DPSII MO6 and DPSII M12) meet all specifications herein.]





2.30	FOUR  PRESET SYSTEM USING USER FRIENDLY SLIDER CONTROLS FOR ALL USER SET UP, WITH UP TO 32 ZONES OF CONTROL.�


2.31		OPERATION





A	Master Station: The four scene preset control shall consist of a master station containing four banks of preset "set up" potentiometers for each channel of control.  Each potentiometer or slider controller shall have an LED indicator integral within the handle.  All LED indicators in all the potentiometers in any one scene shall illuminate when that scene is active. The master station also shall contain a set of four “Preset Select” momentary touch pushbuttons each with indicating LED pilot, one MAX full bright momentary touch pushbutton with indicating LED pilot, and one momentary OFF switch.  Operation shall be so intuitive as to not require written operating instructions to learn to use.





B	Fading: Lighting changes shall be executed as smooth dipless cross-fades taking place in the time established by the fade time controller.  Fade time shall be adjustable over a minimum range of 1 to 60 seconds.





C	Power Fail: Should a power interruption occur, when power service is restored, the preset system shall return to the same status as before the power outage.  The preset system shall remember its previous status regardless of the length of the power outage.





D.	Interface Operation: This preset control system shall be designed to interface with other systems.  It shall respond to electrically isolated momentary dry contact closures located in other equipment or systems by others.  The interface system shall operate on the "last action takes precedent" basis permitting operation by time clock, audio-visual, and/or other systems from multiple locations.





2.31		AVAILABLE OPTIONS





A	Remote Preset Select Stations: Manufacturer shall offer as an option remote preset select control panels where shown on the drawings.  Each of these control panels shall contain four preset select touch pushbuttons with LED indicators, one preset select touch pushbutton for MAX (full bright) plus an OFF touch pushbutton. This flush mounting control panel shall mount on a single gang switch box, and when installed shall show no visible mounting fasteners.





B	Entrance Stations: Manufacture shall offer as an option remote entry type preset select control panels where shown on the drawings. Each entry station shall be furnished with a single preset select touch switch (selects preset one) with LED indicator plus an OFF touch switch.  This flush mounting control panel shall mount on a single gang switch box, and when installed shall show no visible mounting fasteners.





C	Ceiling Infrared Receiver: Manufacturer shall offer as an option a ceiling mounting infrared receiver. This receiver shall receive infrared signals from a hand held transmitter, it shall de-code these signals and send information to the preset system to select presets.  This receiver shall mount in a single gang switch box.  Locate as shown on the drawings.





D. 	Hand Held Infrared Scene Selector: Manufacturer shall offer as an option a hand-held infrared transmitting preset select control containing five preset select touch pushbuttons, and an off touch pushbutton.  This unit shall operate in conjunction with the ceiling infrared receiver above.





2.31		DESIGN AND CONSTRUCTION





A	The flush mounting preset control panel shall be of machined aluminum construction, with a hinged door over the presetting controllers. This hinged door shall also be of machined aluminum construction.  The hinged door shall be finished with a fine textured surface, and have a clear (or medium bronze) color anodized aluminum finish.  Plastic face plates and/or plastic door assemblies shall not be acceptable.   Manufacturer shall supply a suitable back box for installation into the wall.





B	Panel Sizes: The unit shall be available with control channels from three to twelve.  Units containing from three up to six control channels shall be contained in a unit with a control panel dimension of  9.2 inches wide by 5 inches high, units containing from seven to twelve shall be contained in a unit with a control panel dimension of 14.0 inches wide by 5 inches high.





C	Standard Door: Manufacturer shall offer as a standard a door assembly which shall have a cutout to expose the preset select and OFF pushbuttons, and shall have a translucent window, permitting the lighted LED indicators on the potentiometers to show through the window when the system is in operation. 





D	Optional Door: Manufacturer shall offer as an option a door assembly having a cutout to expose the preset select and OFF switches, but no window over the potentiometer area. A keyed lock assembly shall be fitted to prevent alteration of preset levels except by authorized personnel.





TYPE FOUR- - - - SIMPLE, EASY TO USE, ECONOMICAL, MANUAL UNITS FILL THE NEED FOR MANY BUDGET APPLICATIONS.





2.40 	ANALOG MANUAL SLIDER TYPE CONTROLLERS WITH ON/OFF, TAKE CONTROL, AND MASTERING FEATURES.�


[Specifier Note: Leviton’s CP Manual Control Panels (Models CP-1-OT-BB and CP-4-OT-BB) meet all specifications herein.]





2.41 - MANUAL CONTROL STATIONS





A	Mechanical Specifications


1	Location: Control panel shall be suitable for remote locations.





2	Type: Controls shall be low voltage Class 2 type, and feature slider type controls to set dimmer intensity levels.





3	Mounting: Panel shall be mountable flush to wall.





4	Channels: Panel shall have the ability to control up to 18 channels, both dimming non-dimming. Each control channel shall have the ability to handle an unlimited amount of lighting and maintain accurate intensity tracking of all dimmers on that channel throughout the dimming range.





5	Switches: Each station shall have an ON/OFF switch with an indicator LED. Where multiple panels control the same lighting, the ON switch shall also transfer control to the station being operated and the OFF switch shall be separate. 





6	Sliders: Each slider shall have a travel no less than 1.77 inches (45mm). Control panels with three or more sliders shall have a master slider that provides proportional control of every individual slider.





B	Aesthetic Requirements





1	Panel front shall be free of screws and other visible connection devices.





2	Finish: Panel shall be offered in no less than the following varieties or their equivalents: natural color grain-sanded anodized aluminum, black brushed anodized aluminum, brushed medium-bronze anodized aluminum, or polished brass.  Furnish in finish as noted on drawings.





3	Labels: Manufacturer shall provide silk screened legends and slider scales adjacent to controllers designating the function, area, or type of lighting being controlled by that control.  For a listing of required legends, see drawing details.





Following are three types of dimmer cabinets - To make a single system, please choose one of the three types of dimmer cabinets, and discard the other two.


TYPE ONE - SURFACE OR FLUSH MOUNTING CABINET WITH ANALOG OR DIGITAL CONTROL SYSTEMS DEPENDING ON CONTROL CHOSEN ABOVE. AVAILABLE FOR 120/208V 3 PHASE, AND 120/240 SINGLE PHASE





 [Specifier Note: Leviton’s a2000 Dimmer Cabinets (Models a2000A and a2000D) meet all specifications herein.]





3.10		DIMMER CABINET





A	The dimming modules shall be 100% solid state electronic employing U.L. Recognized line isolated Silicon Controlled Rectifiers (SCR) as power handling devices.  SCR power devices shall have a single cycle surge rating of 600 amps or greater.  Dimmers using Triac Thyristors, or special bypass jumpers for system installation are not acceptable.





B.	The Silicon Controlled Rectifiers (SCR’s), along with the filter inductor and control circuit, shall be mounted in modular fully plug in dimming units.  The dimmer module shall consist of an extruded aluminum chassis with cooling fins.  Each module shall be connectorized to plug in, requiring no bolting or unbolting of electrical connections to remove or replace a module.





C.	Each dimmer power module shall incorporate on its face a circuit breaker and a bypass switch for each dimmer.  The circuit breaker shall be a fully magnetic type whose trip point is not sensitive to ambient temperatures.  The bypass switch shall be shipped in the closed position so that at turn on no electronic components within the dimmer can be harmed should the load accidentally be wired as a shorted circuit.  After all loads are checked, the switches are put into the “normal” opened condition and the dimmer functions normally.  This switch can also be used to operate certain circuits as work lights prior to having any controls connected to the System.  The switches serve the owner as a means to get lights on should the control electronics fail.





D	Dimmer control circuitry shall be contained on a printed circuit card.  Control cards shall be of U. L. Listed fire retardant epoxy glass material.  Control cards shall employ opto isolating devices to isolate line voltages from control voltage via a light path.  Dimmer modules shall require no adjustments and shall not contain any means to make adjustments.





E.	The dimmer power circuit shall contain a high inductance toroidal filter choke to minimize radio frequency interference (RFI) and reduce filament noise.  Filter chokes shall have a minimum rise time of 400 microseconds from 0% to 90% measured under full load at 90 degree conduction angle.  Filter chokes shall be securely mounted and adequately ventilated.





F.	  Dimmer efficiency shall be 98% at full output and full load.





G.	  Dimmer control voltage shall be 0 to 10 volts DC.





H.	  All dimmer modules shall be U.L. Listed to control the lighting loads connected to it.





I.	  All dimmer types shall be available in 20 ampere capacity ratings to control incandescent, quartz halogen, tungsten lamp loads, step down transformers, neon, and cold cathode loads fluorescent dimmer ballasts using zero to +10 volt DC control, fluorescent ballasts using two wire line voltage control, and dimmer ballasts requiring three wire control (switched hot, dimmed hot, and neutral).  Breakers shall be rated not less than 10,000 AIC at 120 volts.





J	DIMMER MODULE TYPES: Each system may require one or more types of dimmers and/or non-dims.  Provide the quantity and capacity of the following dimmers types as shown on the drawings or in dimmer schedules.  





1	INCANDESCENT DIMMERS: Incandescent dimmers shall be available to operate tungsten lamps including quartz and halogen varieties at 120 volts.  Dimming range shall be from 0% to 100%.  All lighting intensity changes shall be instantaneous in response to control changes.  Dimming shall be visually smooth without flicker or stepping.





2.	LOW VOLTAGE DIMMERS  (same as Incandescent dimmers above).  The standard incandescent dimmer above shall be designed to also drive the primary feed to step down transformers for low voltage lighting.  When calculating the total load on a low voltage dimmer, the transformer losses shall be added to the actual lamp load.  This dimmer also shall be able to drive 120 volt incandescent lamps.  Dimming range shall be from 0% to 100%.  All lighting intensity changes shall be instantaneous in response to control changes.  Dimming shall be visually smooth without flicker or stepping.





3.	FLUORESCENT DIMMERS: There are several types of solid state dimmer ballasts, and they differ considerably in their means of control.  The incandescent dimmer in (A.) above shall also be designed to drive several types of fluorescent dimmer ballasts.  The unique control circuitry driving the dimmers shall enable this versatility.  The same standard incandescent dimmer shall receive different control signals depending on the type of fluorescent dimmer ballast being driven.  





With no change to the dimmer module it shall be capable of driving fluorescent dimmer ballasts that require a control signal varying between zero and plus ten volts DC, by programming any particular dimmer position within the cabinet.  A simple command to the control board allows the dimmer module to operate as an on/off switch and the correct zero to plus ten volt control signal it taken from terminals provided on the control card.  





To operate a fluorescent dimmer module using two wire power line control (similar to the Advance Mark X Dimmer Ballasts), the control card shall be programmable to provide the proper low limit setting for the ballast, and to allow the dimmer to also function as an on/off switch for the fluorescent ballast.  This programming capability shall be built into the system.  





There shall be available a fluorescent dimming module designed to drive fluorescent dimming ballasts that require three wires for control (a switched line output, a line voltage dimmed output, and neutral wire).  Like the incandescent dimmer it contains an input circuit breaker of 20 ampere capacity, a bypass switch, but an additional power out wire is provided for the required switched line.  The control card shall be capable of being set for the required low limit of the output voltage that is required for this type of ballast.





The dimming range for the fluorescent dimming system for all ballast types, shall be from full intensity to the lowest level allowed by the ballasts.  Field wiring for the ballasts shall be as shown on the ballast manufacturers literature.





The control system for the fluorescent dimming shall be integrated with other dimming controls for the room.  The controls for fluorescent dimming shall be identical to controls for other types of dimmers in this system.





Because of differences in the control characteristics of different fluorescent dimmer ballasts it is imperative that the specified ballast be used.  It is also imperative that the dimmer system manufacturer is made aware of the exact dimmer ballast being used to assure that the dimmer system is properly set up and programmed for that particular type of dimming ballast.  It shall be the responsibility of the Electrical Contractor to furnish information as to the exact brand, type, and model number of the fluorescent dimming ballasts being used in the fixtures on this project to the dimming manufacturer.  Failure to do so shall release the dimmer manufacturer of any responsibility for system compatibility with the ballasts on job site.





4.	NEON/COLD CATHODE DIMMERS (Same as incandescent dimmer “A” above).  The standard incandescent dimmer is designed to drive the primary of a step up or step down transformer, therefore it is quite suitable to drive a neon or cold cathode load.  The Neon or Cold Cathode step up transformer used to operate the neon or cold cathode lamps must be of the “Low Power Factor” type.  It should also be sized to  have a minimum output voltage 125% greater than usually needed for the Neon or Cold Cathode tubing length and size being used. Lamps shall be pumped down to maximum vacuum and purged to remove all impurities to insure good dimming range. The installer of the Neon or Cold Cathode tubing shall note that the secondary wiring runs must be kept very short  so that corona losses do not limit the dimming range. All lighting intensity changes shall be executed instantaneously.





TYPE TWO - SURFACE MOUNTING OR FREE STANDING CABINETS WITH ANALOG OR DIGITAL CONTROL SYSTEMS DEPENDING ON CONTROL CHOSEN ABOVE, CAPABLE OF 120/240V 1 PHASE, 120/208V, 277/480V, 347/600V DIMMING SYSTEMS 3 PHASE.   CABINETS CAN BE BARRIERED FOR EMERGENCY CIRCUITS WITH BYPASS RELAYS OR A UL-1008 EMERGENCY TRANSFER RELAY CAN BE MOUNTED WITHIN SECTIONS OF THIS CABINET SERIES.


[Specifier Note: MDS Modular Dimming System Cabinets (Models MDS01-181X, MDS01-321X, MDS01-501X, and XMDS01-90X) meet all specifications herein.]


3.20 		DIMMER CABINET


3.21 		Electrical Specifications


A	The cabinet shall contain all dimmer modules, control circuitry, relays, contactors, power supplies, and primary and secondary circuit breakers. It shall also contain a barriered section for power separation of emergency lighting circuits, and all wiring necessary for dimmer cabinet control of all, desired lighting areas. The dimmer cabinet shall contain main lugs for termination of input feeders and a neutral block for termination of all branch circuits.





B	Internal power wiring: Shall be UL3173 Listed, rated for 125oC, and shall be neatly bundled with tie wraps and separated from control wiring.





C	Termination: All wiring shall be terminated in compression-type terminals.





D	Input: 120/208V and 277/480V and 347/600V@ 60Hz 3-phase 4-wire; 120/240V single-phase 3-wire @ 60Hz, 220/380V; 240/415V 3-phase 4-wire @ 50 Hz or 60 Hz





E	Provision shall be made for equipment ground.





F	Emergency feeds shall be in accordance with dimming schedules





G	Shall be compatible with analog and digital dimmer control systems.





3.22 		 MECHANICAL SPECIFICATIONS





A	Design: Dimmer cabinet shall be dead front, dead rear, wall mount or floor standing, and arranged so that all dimmers and related components are serviceable from the front of the cabinet.





B	Cooling: Dimmer cabinets shall be convection cooled.





C	Environmental Specifications





1	Operating Temperature: 0�symbol 176 \f "Symbol" \s 10�_� C to 40�symbol 176 \f "Symbol" \s 10�_� C or 32�symbol 176 \f "Symbol" \s 10�_� F to 104�symbol 176 \f "Symbol" \s 10�_�F





2	Heat Load: System shall be 98% efficient, heat losses shall be approximately 2% of the connected load.





3	Relative Humidity: Maximum 90% non-condensing relative humidity.





3.23 		AESTHETIC REQUIREMENTS





A	Style: Cabinet shall be constructed of welded 14-gauge steel.





B	Color: Finish shall be a textured medium blue powder coat.





3.22		DIMMER MODULES





A	Electrical Specifications





1	Control Voltage: 0VDC to 10VDC, or driven by a 12 VDC pulse width modulated signal.





2	Ratings: All dimmer types shall be available in capacity ratings from 1440W to 12000W@ 120 volts, and 5500Wto 27700W at 277V. Dimmer rating shall be full capacity with no derating required. Primary and secondary circuit breakers shall be at least 20% overrated. All breakers shall be rated no less than 10000AIC @ 120V and 14000 IC @ 277 volts.





3	Maximum Load: Dimmer efficiency shall be a minimum of 98% at full output and full load.





4	Noise: RFI noise suppression of radio and television interference shall be provided by a high-inductance, toroidal filter choke with a minimum rise time of 500 microseconds from 0% to 90% measured under full load at 90º conduction angle.





B	Mechanical Specifications





1	Dimming modules shall be 100% solid state electronics employing UL Recognized line-isolated-silicon-controlled rectifiers (SCR) as power handling devices. SCR’s shall have a single-cycle surge rating of at least 600A.  Dimmers using Triac Thyristors, air gap relays or special bypass jumpers are not acceptable.





2	Dimmer modules shall contain silicon-controlled rectifiers (SCR’s) with a filter inductor and control circuit.





3	Construction: Shall be constructed on a heavy-duty finned-aluminum heat sink with aluminum wraparound.





4	Control circuitry shall incorporate voltage compensation to reduce the effect of line voltage changes. 





5	Accessibility: Dimming modules shall removable and replaceable with no bolting or unbolting electrical connections required.





6	Cooling: Each power module shall incorporate on its face a finned-aluminum extrusion that dissipates heat generated by SCR’s. Finned extrusions shall be suitable for environmental temperatures up to 104º F or 40º C and shall not require fans for cooling.





C	Environmental Specifications





1	Operating Temperature: 0�symbol 176 \f "Symbol" \s 10�_� C to 40�symbol 176 \f "Symbol" \s 10�_� C or 32�symbol 176 \f "Symbol" \s 10�_� F to 104�symbol 176 \f "Symbol" \s 10�_� F.





2	Relative Humidity: Maximum 90% non-condensing relative humidity.





D	Module Types





1	Incandescent / Low Voltage





a	Shall be compatible with tungsten lamps including quartz and halogen varieties at 120V, 240V, and 277V.





b	Dimmers shall be designed to drive primary feed windings in step-down transformers for low voltage lighting.





 Specifier Note: When calculating dimmer loads include transformer losses as well as the lamp load. 


Electrical Contractor Note: Certain solid-state voltage step-down devices are not designed to be dimmed, and others are not designed to be dimmed by normal-phase-controlled dimmers. The installing contractor shall be responsible to insure that all voltage step-down devices installed are compatible with the dimming system components herein specified.





c	Dimming range shall be from 0% to 100%.





d	Lighting intensity adjustments shall be instantaneous in response to controls and visually smooth without flicker or stepping. 





1	Fluorescent (Electronic Ballast)





a	System: The fluorescent dimming system shall be an engineered system consisting of the high frequency electronic dimming ballasts, the ballast supply circuits, the dimmers and ballast driver modules and the dimmer control system.





b	Ballasts: Electronic dimming ballasts shall be the exact ballasts as shown in the fixture schedule, no deviation is allowed due to differences in wiring and driving requirements of the various ballasts available in the marketplace today





c	Fluorescent dimmers shall incorporate both line and low voltage drivers as required for the individual ballast types. Fluorescent dimmers shall include a low-end adjust control (where required by the chosen ballast type) and an ON/OFF contactor that shuts off the ballast when the dimmer reaches its lowest limit.





d	The dimming system shall provide a dimming range from full intensity to the lowest level allowed by the ballasts.





e	The dimmer shall not inhibit any performance characteristics of the ballasts (such as Crest Factor, FCC EMI/RFI specifications, and transient voltage protection) or of the lamps used.





2	Neon / Cold Cathode





a	Dimmer system shall provide a means to set an adjustable low-limit to prevent flickering.





b	Dimmer shall execute all lighting intensity adjustments instantly. Lighting adjustments shall be instantaneous in response to controls and visually smooth without flicker or stepping.





3	Non-Dim Contactors





a	Rating: Contactors shall be rated for continuous duty under full load operating one 20A-load circuit.





b	Analog Versions: Three versions of control shall be available.  Version one (called 1 VDC) switches the contactor on and off just as the up fade begins, or the down fade completes.  Version 2 (called 5 VDC) switches the contactor on/off at mid fade up or down.  Version 3 (called 9 VDC) switches on/off just as the fade up completes, and just as the down fade begins.





c.	Digital version: Cabinets containing digital electronics drivers shall employ solid state contactor modules. 





TYPE THREE - HIGH DENSITY DIMMER CABINET FOR ARCHITECTURAL OR THEATRICAL APPLICATIONS.


[Specifier Note:I Series Quad Dimmer Cabinets (Models 4-1130 and 4-1170 meet all specifications herein.]








3.30 		HIGH DENSITY DIMMER CABINET FOR ARCHITECTURAL OR THEATRICAL APPLICATIONS





A	Summary: The quad cabinet rack shall contain 12 module slots fully wired for housing up to 48 dimmers.  This rack shall offer an option for a redundant control module that provides seamless backup in case of the main control module’s failure or removal from the cabinet.





B	Mechanical: The cabinet shall be built of extruded aluminum and code gauge steel measuing 31” high x 16” wide x 15” deep.  All exterior surfaces shall be finished in textured black polyurethane coat finish.  Knockouts shall be provided in top and bottom for conduit access.  The cabinets shall require no side or rear access, therefore it shall be possible to wall mount cabinets side by side.  The front of cabinet shall be completely open allowing installer clear access to all line, load, and control termination.  Each load termination shall be capable of accepting up to #4 AWG wire size.





	Cooling fans and their control units shall be accessible through a removable modular housing for easy cleaning and maintenance.  Each dimmer shall receive fresh air through the door mounted electrostatic filter.  Each rack has a locking door.





All dimmer shall be housed in removable modules made of die-cast aluminum.  Each dimmer module shall contain four circuit breakers, a solid state switching device, a control printed circuit board, and four filter chokes.  All electrical contacts shall be self-aligning with floating connectors to insure precise alignment of all connections.  It shall be possible to insert and remove all dimmer modules  without the use of any tools.





C	Control Modules: Each cabinet shall contain an electronic backplane, with all control terminals on removable screw terminals for ease of control wiring.  The backplane shall also contain all rack configuration and backup preset scenes in nonvolatile memory, so that when any new control module is inserted, it automatically comes on line fully functional within ten seconds without requiring any programming by the user.  





Each cabinet shall have a single control module that connects to the rack’s backplane.  It shall be possible to insert and remove the control module without the use of any tools.  If a backup module has been inserted it shall automatically take control in case the main module fails.  





Each control module shall have three LED’s to indicate the presence of voltage on each power phase.  The control module shall have the capability to store 100 timed backup preset scenes, and 12 additional preset scenes for special uses.  The control module shall be UL Listed and C-UL Listed.





D	Electrical: The quad dimmer cabinet shall be designed to operate on voltages ranging from 90 to 140 VAC with 120 volts as nominal, and it shall also be capable of operation on voltages ranging from 198 to 264 VAC with 230 volts as nominal. It shall operate at input frequencies from 47 to 63 Hertz.  It shall be available for inputs of three phase four wire, thre wire single phase, or two wire single phase power.  The quad rack shall be UL listed and C-UL listed (for Canadian applications) with a short circuit current rating of 100,000 AIC providing the listed dimmer modules are installed and that the cabinets are not modified.  Where required to have a ground wire per load circuit, an optional ground bus shall be installed inside the rack.  All bussing of line and load shall use copper terminals.





3.31		FUNCTIONAL





A	The control module shall have an opto-isolated DMX 512 input.  The control module shall support analog controls for storage and playback of 12 preset scenes of 512 channels each.  





B	A handheld terminal shall be available for programming , for access to configuration, and for feedback information.





C	It shall be possible to program each dimmer for a maximum level, a minimum level, and for non-dim operation.





D	Feedback information shall appear through the LED’s of each dimmer module or on the Handheld Terminal plugged into the control module.  Feedback information for each dimmer shall include active load, and over temperature.





E	Each cabinet shall be furnished with software selectable Panic operation for each dimmer.  Terminals for dry contact closures shall be provided to initiate a Panic condition, which shall drive all selected dimmers to full without affecting any other control settings.





3.32		HANDHELD TERMINAL





A	Each cabinet system shall have an optional handheld terminal available.  Cabinet configuration, direct control of dimmers and backup presets, and dimmer feedback shall all be achievable through the use of the handheld terminal.  In multi-cabinet installations, handheld terminal shall access and edit dimmers system wide.





The following section should be used with any and all of the above versions.





4.0		EXECUTION 





A	Site Verification: Verify that wiring conditions, which have been previously installed under other sections or at a previous time, are acceptable for product installation in accordance with manufacturer’s instructions.





B	Field Measurements: The electrical contractor shall be responsible for field measurements and coordinating the physical size of all equipment with the architectural requirements of the spaces into which they are to be installed.





C	Inspection: Inspect all material included in this contract prior to installation. Manufacturer shall be notified of unacceptable material prior to installation.





4.1		INSTALLATION





A	The Electrical Contractor, as part of the work of this section, shall coordinate, receive, mount, connect, and place into operation all equipment. The Electrical Contractor shall furnish all conduit, wire, connectors, hardware, and other incidental items necessary for properly functioning lighting control and dimming as described herein and shown on the plans. The Electrical Contractor shall maintain performance criteria stated by manufacturer without defects, damage, or failure. 





B	Compliance: Contractor shall comply with manufacturer’s product data, including shop drawings, technical bulletins, product catalog installation instructions, and product carton instructions for installation.





C	Circuit Testing: The contractor shall test that all branch load circuits are operational before connecting loads to dimmer system load terminals, and then de-energize all circuits before installation.





D	Application of Power: Power shall not be applied to the dimming system during construction and prior to turn-on unless specifically authorized by written instructions from the manufacturer.





4.2  		TESTING





A	Notification: Upon completion of the installation, the contractor shall notify the dimming system manufacturer that the system is available for formal checkout. Notification shall be given in writing a minimum of 18 days prior to the time factory-trained personnel are required on site. Manufacturer shall have the option to waive formal turn-on.





B	Turn-On: Upon completion of all line, load and interconnection wiring, and after all fixtures are installed and lamped, Manufacturer’s Rep or, if waived, Contractor shall completely check the installation prior to energizing the system. Each installed dimmer system shall be tested for each level of brightness, proper ON/OFF operations, and proper LED illumination. Each installed control panel shall be tested with each scene: verifying that each dimmer-controlled fixture adjusts to the selected scene and that all scene-controller LED’s illuminate properly. If hand-held remote control scene controller is specified and furnished, all operations shall be similarly tested.





C	At the time of checkout and testing, the owner’s representative shall be thoroughly instructed in the proper operation of the system.





4.3  		SITE PROTECTION





A	Contractor shall protect installed product and finished surfaces from damage during all phases of installation including storage, preparation, testing, and cleanup.





END OF SECTION








�





                   Specs												    Dimming Controls      16570











�page �18�











