1. Dimming System PRIVATE 

1.1. Dimmer Rack Mechanical

The ENR 24 dimmer rack shall be a free standing dead front switchboard no larger than 21 1/2" H x 14" W x 19" D and shall house all specified equipment.  It shall be constructed of code gauge formed steel and aluminum structural members.  All bus bars, lugs, and terminals shall be copper with all load lugs, power terminals, and points of connection silver plated.  All exterior surfaces shall be finished in gray or black polyurethane paint.  The rack shall weigh no more than 24 lbs. 

Racks shall be designed to allow for adjacent or back-to-back mounting of multiple racks.  The rear section of the rack shall be utilized as a contractor's wireway with a minimum of 5" of wiring space behind the dimmer module.  Removable conduit panels shall be provided on both the top and bottom of the rack for  contractor entry.

The rack shall be constructed to permit insertion and removal of dimmers and control modules without the use of tools.  Positive interlocking guides shall be provided for precise alignment of the dimmers to the signal and power connectors in the rack.  Dimmer supports shall be incorporated into the sides of the rack, allowing clear access to the power, load, and neutral terminals and the wireway.  Racks requiring disassembly to access the terminals and wireway or requiring the use of tools for replacement of dimmers and control modules shall not be acceptable.

The rack shall be designed to contain twelve or forty-eight plug-in dimmer modules (either dual 1.8/2.4KW or single 6.0KW dimmers).  Each module position shall have a mating power bus, two load connectors, and three gold-plated PC signal contacts and shall be mechanically-keyed to accept only the dimmer module specified for that position.  The control module position shall include appropriate contractor control signal terminal blocks and a signal distribution connector.

The rack shall contain a continuous-duty low-noise Hall effect fan(s) with a maximum NC rating of 43 to maintain temperatures at proper operating levels with all dimmers under full load and ambient temperatures up to 40 degrees C.  The rack shall be provided with an airflow sensor to shut off dimmers in the rack should safe operating temperatures be exceeded. In addition, the Hall effect fan shall act as a secondary airflow sensing device. A signal shall be provided to operate a remote over-temperature LED if the airflow sensor has been activated.  Cooling air shall be drawn through the dimmers and exhausted through the top of the rack.  Since there is no air flow over any electrical connections in the dimmer module, no filtration shall be required.  Racks not using dimmer airflow channels and therefore requiring filters, racks not providing for two means of air flow sensing, racks which shut down individual dimmers upon thermal overload whether the overload is generated by the individual dimmer module or the dimmer rack itself, shall not be acceptable. 

The rack shall have 24 user-selectable control panic switches located on the signal distribution card in the rack.  Racks without a panic feature or using non-reprogrammable panic selection devices such as clippable diodes shall not be acceptable.

The rack shall have 24 user-selectable "low voltage" dimmer firing switches located on the signal distribution card in the rack.  These switches shall provide means for enabling or disabling the noise reduction feature of the rack on an individual dimmer basis.  Racks that do not provide a dimmer-by- dimmer selectable noise reduction feature are not equal and not acceptable. 

The rack shall have a lockable door with a maximum swing radius of 4-1/2" to prevent unauthorized access to dimmer and control modules.  A blank label shall be provided inside the door and directly adjacent to each dimmer for user identification of each circuit.

Both load and neutral terminals shall accept up to a #2 gauge wire. Neutral terminals shall be located directly adjacent to load terminals for ease of contractor wiring.  Provisions shall be made for optional fault current protection devices (Amp Traps) which may be installed and serviced from the front of the rack.

1.2. Dimmer Rack Electrical 

The rack shall be designed to operate from either 120 or 240 volt and either single or three phase power.  Removable panels shall be provided on the sides of the rack to allow simple rack to rack bussing.

The rack shall be factory-tested and control modules shall be burned in at elevated temperatures for a minimum of 4 hours.  The rack shall be UL listed for 120V applications and shall have an interrupting capacity of 10,000 A.

1.3. Dimmer Modules Mechanical

Each plug-in module shall consist of a fully enclosed two piece plastic chassis containing one or two circuit breakers, a solid state power device and two filter chokes.  The bottom chassis shall be injection molded of high temperature engineering grade composite plastic.  The cover shall be injection molded of a high impact plastic and shall include an integral handle.  Three independent molded air channels shall provide high velocity ambient air cooling for the power device and filter chokes while preventing airflow over connection points and other components.  Dimmers with a single air channel (which develops a thermal gradient from component to component) or dimmers allowing air flow over connection points (which allows the build-up of oil and dust on these connections) shall not be acceptable.


The module shall be electrically and thermally non-conductive with no thermally hot components accessible when the module is removed from the rack.  All internal power connections shall be made of stamped and formed copper.  All internal signal connections shall be made of stamped and roll-formed gold-plated phosphor bronze.   The module shall be completely enclosed with no exposed wires, connections or components and with all external connectors fully recessed.  Dimmers with exposed wires, connections, and components or dimmers made of electrically and thermally conductive material shall not be acceptable.

The dimmer modules shall have the following maximum dimensions and weights:






Size:
1.25"H x 12.0"W x 4.0"D






Weight:
2.5 lbs.

1.4. Dimmer Modules Electrical

Each dimming channel shall be capable of hot patching cold incandescent loads up to its full rated capacity.

Each dimming channel shall operate satisfactorily on 60 Hz 100 volt to 130 volt AC lines and in ambient air temperatures from 0-40ADVANCE \U 6.0oADVANCE \D 6.0 C. 

Each dimming channel shall produce essentially a full sine wave when the control signal is full on and an output of zero volts when the control signal is off.

The output voltage of each dimming channel shall be automatically regulated for incoming line voltage variations except that output voltage cannot be increased above a level equal to the difference between incoming line voltage and dimmer voltage drop.  Dimmer voltage drop shall not exceed 3 V.  Line regulation shall be +/- 2% V for 1% to 100% of rated current at any control setting.

The output voltage of each dimming channel shall follow a modified square law curve from 0 to 100% control signal and shall be repeatable within +/- 2 volts.  The response time of the dimmer shall not exceed 0.1 second.  All dimming curve characteristics shall be factory set with no user adjustments required.

The dimmer module shall be protected by one or two fully magnetic circuit breakers with the following ratings:

Catalog #



Description


Current Rating
166-361



Dual 1.8KW, 120V

2 x 15A

166-362



Dual 2.4KW, 120V

2 x 20A

166-363



Single 6.0KW 120V

1 x 50A

The circuit breakers shall serve as load disconnects and shall have a 10,000 amp interrupting capacity.

Each dimmer module shall contain a solid state power device with two or four SCR's in an anti-parallel configuration which are reflow soldered to nickel-plated copper lead frames which are in turn reflowed to a berylium oxide ceramic substrate.  The ceramic substrate shall be reflow soldered to an integral nickel-plated aluminum heat sink for maximum thermal conductivity and maximum semiconductor reliability.  Dimmers using separate semiconductor assemblies (such as solid state relays) attached to a heat sink and requiring heat sink grease and mechanical mounting hardware shall not be acceptable.  Surface mounted optical isolators shall be utilized to provide a minimum of 2500 volts of electrical isolation between the power semiconductors and the control signal.  The active components in the power device shall be encapsulated in a high dielectric potting compound for mechanical protection and electrical isolation.  The SCR's shall have a single cycle surge rating of 650A for the dual 1.8 and 2.4KW modules and 1200A for the single 6.0KW modules.

Each 120V dimmer module shall be a recognized component of Underwriters' Laboratory for incandescent and inductive loads and shall be so labelled.

1.5. Dimmer Modules Environmental

Each Dimmer Module shall include a toroidal filter choke  to limit objectionable harmonics, radiated radio frequencies, electromagnetic interference on the conductors and acoustical noise in the load lamp filament. Current rise time shall be no less than 500 microseconds measured at 90 degrees conductive angle from 10% to 90% of the output wave form with the dimmer operating at maximum load.

Power efficiency of each dimming channel shall be at least 97% at full load.  Maximum heat loss for each dimming channel shall be as follows:

Catalog#

Description


Watts

BTU/hr
Tons AC
166-361

Dual 1.8KW, 120V

36

122
   
.010

166-362

Dual 2.4KW, 120V  

54       
184
   
.015

166-363

Single 6.0KW, 120V
117   

398
   
.033

1.6. Universal Control Module - Mechanical

The control module shall be a plug-in assembly containing all the active electronics in the rack and consisting of a formed steel chassis, one or two glass epoxy printed circuit boards, and a handle for easy insertion and removal.  The chassis shall be finished in black polyurethane paint with a silkscreened polycarbonate overlay attached to the front of the module.  Racks using non plug-in control modules or electronics requiring the removal of panels for servicing shall not be acceptable.

1.7. Universal Control Module - Electrical

The modules shall utilize completely digital electronic circuitry including a high speed microprocessor for performing all dimmer control calculations and for handling external serial communications and a high speed A/D converter for analyzing AC power waveforms.  Control Modules utilizing complex analog circuity with greater than 1% component tolerances shall not be acceptable.  

The Universal Control Module shall accept any of (3) standard multiplex dimmer protocols (AMX-192, DMX-512, CMX) as well as individual analog control for each dimmer.  Acceptance of AMX or DMX protocol shall be switch selectable.  A selector switch shall be provided to enable the supply of 12 volts to the control console over the control cable connections.  This shall allow the control console (Status) to receive its power directly from the control module.  

24 Dip switches shall also be supplied to enable each dimmer to be assigned as a non-regulated non-dim.   

1.8. Remote Control Module - Mechanical

The control module shall be a plug-in assembly containing all the active electronics in the rack and consisting of a formed steel chassis, one or two glass epoxy printed circuit boards, and a handle for easy insertion and removal.  The chassis shall be finished in black polyurethane paint with a silkscreened polycarbonate overlay attached to the front of the module.  Racks using non plug-in control modules or electronics requiring the removal of panels for servicing shall not be acceptable.

1.9. Remote Control Module - Electrical

The modules shall utilize completely digital electronic circuitry including a high speed microprocessor for performing all dimmer control calculations and for handling external serial communications and a high speed A/D converter for analyzing AC power waveforms.  Control Modules utilizing complex analog circuity with greater than 1% component tolerances shall not be acceptable.  The control modules shall automatically accept either Colortran protocol (156K baud) or DMX 512 protocol (250K baud). Control Modules requiring switch selection of various protocols shall not be acceptable. 

The Control Modules shall have signal, airflow, and power indicators visible from the front of the rack.  The power indicator shall blink if any phase is missing or incorrectly wired.  A thumbwheel shall be accessible from the front of the module to set the rack number.  A test switch shall be provided to allow dimmers to be activated without a control system attached to the rack.  Three phase trim pots and a reset switch shall also be accessible from the front of the module.

Each Control Module shall have 48 switches for setting "dim" or "non-dim" mode for the 48 dimmers under its control.  Racks requiring special non-dim modules or with non-dim switches located on the dimmer shall not be acceptable.

The control Module shall have a noise reduction feature available for any or all dimmers it controls.  The noise reduction feature shall be a software feature providing special dimmer firing to reduce filament hum.  The feature shall be available as an alternative to high rise time dimmer modules. Control Modules that do not provide a noise reduction dimmer firing feature are not equal. 

1.10. Optional Architectural Lighting Control Module - Mechanical

The control module shall be a plug-in assembly containing all the active electronics in the rack and consisting of a formed steel chassis, one or two glass epoxy printed circuit boards, and a handle for easy insertion and removal.  The chassis shall be finished in black polyurethane paint with a silkscreened polycarbonate overlay attached to the front of the module.  Racks using non plug-in control modules or electronics requiring the removal of panels for servicing shall not be acceptable.

1.11. Optional Architectural Lighting Control Module - Functional

The module shall use a removable memory cartridge to store a copy  of all data in the internal system memory and act as a back-up.  Data in the internal module  memory shall be transferable to the  cartridge, and data stored in the cartridge shall be transferable  to the module memory.  Changes made in system configuration shall  be automatically transferred to the memory cartridge when in place  in the master processor.  Internal Memory shall be protected from  power failure by a 10 year lithium battery.

This module shall support low‑voltage type control stations as specified here and as listed  herein and/or shown on the drawings.  Controls shall use  low‑voltage Class II electrical wiring.

The system shall be capable of supporting up to 48 dimmers on 48 control channels.

It shall be possible to support the following architectural control stations and functions:

Up to (10) LCD Stations each having 12  pushbuttons and a 20 character, 4 line liquid crystal display with wide angle visibility shall be supported.  The  liquid crystal display shall be capable of displaying preset  names, channel names, channel and  preset levels, lock mode status and fader time.  8 pushbuttons shall be used to  select and control information within the display.  4 pushbuttons  shall control "set", "up", "down", and station "off".  The LCD  Station shall have the ability to display information stored in  the system's non‑volatile electronic memory.  

Up to (10) LED Stations having  8 control  pushbuttons and a level indicator composed of 11 light emitting  diodes shall be supported.  4 control buttons shall select the current channel or  preset.  The "up" button shall raise individual lighting levels or  complete preset levels, the "down" button shall lower individual  lighting levels or complete preset levels;  the "set" button shall  select setting or preset mode and the "off" button shall turn the control lights  and the station off.  

Up to (10) Entry Stations have one  pushbutton and an indicator labeled "Entry".  Pushing the button shall activate a selected preset in each station shall be supported. Pushing the button again shall turn the station off or activate another selected preset.  The entry station shall fit into a standard single gang box.

The module shall support a Panic Station with one  pushbutton and a label marked "Panic".  Pushing the button shall bring selected dimmers  to full bright. Pushing the button again shall return the lights to their previous  setting. 

The system shall be able to be locked in 3 modes:  all buttons  locked, preset only locked and set only locked.  The system shall be unlockable at any LCD  station using a 3 digit code.

The System shall be controlled by up to 10 stations and  activate up to 48 dimmers. The fade rate for each preset shall be adjustable in one second  increments from 0 ‑ 999 seconds.  

System configuration shall be done with and LCD Station.  Items configured consist of security code, dimmer type, control  station number, name, type, operating status, lock mode,  dimmer assignment per channel,  and channel levels.

When configured data is completed, the information shall be loaded  into the system's internal memory.  A copy of the configuration shall be stored in the electronic  memory card with the master processor.  The memory card shall  reload the configuration into internal memory in the event of a  power interruption, and the system shall resume function as  before.  The software based control shall allow updates as technology develops.

1.12. Optional Expanded Architectural Lighting Control Module - Mechanical

The control module shall be a plug-in assembly containing all the active electronics in the rack and consisting of a formed steel chassis, one or two glass epoxy printed circuit boards, and a handle for easy insertion and removal.  The chassis shall be finished in black polyurethane paint with a silkscreened polycarbonate overlay attached to the front of the module.  Racks using non plug-in control modules or electronics requiring the removal of panels for servicing shall not be acceptable.

1.13. Optional Expanded Architectural Lighting Control Module - Functional

The module shall be configurable at the factory, at the  application site or at a remote location.  The module shall use a removable memory cartridge to store a copy  of all data in the internal system memory and act as a back-up.  Data in the internal module  memory shall be transferable to the  cartridge, and data stored in the cartridge shall be transferable  to the module memory.  Changes made in system configuration shall  be automatically transferred to the memory cartridge when in place  in the master processor.  Internal Memory shall be protected from  power failure by a 10 year lithium battery.

This module shall support low‑voltage type control stations as specified here and as listed  herein and/or shown on the drawings.  Controls shall use  low‑voltage Class II electrical wiring.

It shall be possible to support the following architectural control stations and functions:

Up to (40) LCD Stations each having 12  pushbuttons and a 20 character, 4 line liquid crystal display with wide angle visibility shall be supported.  The  liquid crystal display shall be capable of displaying preset  names, channel names, channel and  preset levels, lock mode status and fader time.  8 pushbuttons shall be used to  select and control information within the display.  4 pushbuttons  shall control "set", "up", "down", and station "off".  The LCD  Station shall have the ability to display information stored in  the system's non‑volatile electronic memory.  

Up to (40) LED Stations having  8 control  pushbuttons and a level indicator composed of 11 light emitting  diodes shall be supported.  4 control buttons shall select the current channel or  preset.  The "up" button shall raise individual lighting levels or  complete preset levels, the "down" button shall lower individual  lighting levels or complete preset levels;  the "set" button shall  select setting or preset mode and the "off" button shall turn the control lights  and the station off.  

Up to (40) Entry Stations have one  pushbutton and an indicator labeled "Entry".  Pushing the button shall activate a selected preset in each station shall be supported. Pushing the button again shall turn the station off or activate another selected preset.  The entry station shall fit into a standard single gang box.

The module shall support a Panic Station with one  pushbutton and a label marked "Panic".  Pushing the button shall bring selected dimmers  to full bright. Pushing the button again shall return the lights to their previous  setting. 

Closure/Combine Stations having terminals with the capability to receive 16 input signals shall be supported.   The station shall be convertible to receive input from momentary  or maintained type switches.  In the closure mode, the input shall  cause preselected presets to be activated at preselected stations,  as for use with AV controls, photo cells or motion detectors.  In  the combine mode, the input signal shall cause preselected  stations to combine and operate in mirror status.  The  Closure/Combine Station shall be assignable to any position on the  control station chain. 

The system shall be able to be locked in 3 modes:  all buttons  locked, preset only locked and set only locked.  The system shall be unlockable at any LCD  station using a 3 digit code.

The Expanded System shall be controlled by up to 40 stations and  activate up to 512 dimmers. The fade rate for each preset shall be adjustable in one second  increments from 0 ‑ 999 seconds.  The internal clock shall activate specific presets at particular  times for each day of the week and 4 special holiday schedules.  Sunrise, sunset and daylight savings  time shall be time options in the daily schedule.  The yearly  calendar shall allow the user to assign any time clock schedule to any day of the year.  Current time and date shall be displayed at  designated LCD stations.

System configuration shall be done with a personal computer.  A  configuration program supplied with the system shall enable the user to set the parameters.   Configured functions shall be shown in displays which appear on  the computer screen.  Items configured consist of installation  name, date, security code, dimmer type, high level limit, control  station number, name, type, operating status, time out, lock mode,  mirror designation, dimmer assignment per channel, preset names,  channel names, channel levels, preset master names, station  numbers, station names, preset to be activated, closure switch  numbers, presets, station names and numbers, and calendar days to  be assigned.  

When configured data is completed, the information shall be loaded  into the system's internal memory.  Complete system configuration  can be printed out on the user's printer, if required.  A copy of the configuration shall be stored in the electronic  memory card with the master processor.  The memory card shall  reload the configuration into internal memory in the event of a  power interruption, and the system shall resume function as  before.  The software based control shall allow updates as technology develops.

The module shall have provisions for an external pile-on signal, and automatically accept Colortran protocol (156K baud) or DMX-512 (250K baud).  A memory card slot, read/write switch, configure switch and a PC interface shall also be provided.

Provide the following:

Qty.    Catalog No. 
Description

#
LEC2001
ENR Dimmer Rack wired for (12) 1.8KW or 2.4KW 

Dimmer Modules and Viewpoint Control Option.

#
LEC2000
ENR Dimmer rack wired for up to (12) Dimmer 

Modules of 1.8KW, 2.4KW, or 6.0KW.

#
600-902
Universal Control Module 

#
LEC2101
Remote Control Module

#
LEC2100
ENR Viewpoint Standard Control Module

#
LEC1980
ENR Viewpoint Memory Card - 8K

#
LEC2121
ENR Viewpoint Expanded Control Module w/Software

Manual and Memory Card

#
LEC2101
ENR Viewpoint Expanded Control Module 

#
LEC1981
ENR Viewpoint Memory Card - 16K

#
166-360
ENR Air Flow Module 

#
166-361
ENR Dual 1.8KW Dimmer Module with Primary 




Circuit Breakers and Torroidal Chokes

#
166-362
ENR Dual 2.4KW Dimmer Module with Primary 




Circuit Breakers and Torroidal Chokes

#
166-363
ENR Single 6.0KW Dimmer Module with Primary 




Circuit Breaker and Torroidal Choke 

#
166-381
ENR Dual 2.4KW Constant Module with Primary 




Circuit Breakers 

#
166-382
ENR Single 6.0KW Constant Module with Primary 




Circuit Breaker

#
166-388
ENR Fluorescent Dimmer Kit for up to (12) Dimmers

#
LEC 2012
Single Phase Rack Buss Kit

