S21 DIMMER STRIP SPECIFICATION.

GENERAL. 

A.) Overview.

1.) The dimming system shall be fully digital and designed specifically for entertainment lighting applications, and shall consist of portable or permanently mounted dimmer strips as specified on the system drawings and this specification. 

2.) The dimming system shall have the ability to switch between forward and reverse phase dimming control on a dimmer by dimmer basis without the use of any external devices. 

3.) System setup and preset data shall, as standard, be fully user programmable.

B.) Mechanical.

1.) Each dimmer strip shall be formed of cold-rolled steel sections. Exterior surfaces shall be finished in fine-textured, scratch-resistant powder coat paint.  Interior surfaces shall have a corrosion-resistant finish.

2.) Dimmer strips shall be 6 inches (152.4 mm) high X 4 inches (101.6 mm) deep by 72 inches (1,828.8 mm) long and weigh 38.5 lbs (17.5kg)

3.) The dimming system shall meet or exceed FCC 'Class A' standards for RFI/EMI emissions.

4.) A variety of hangers shall be available to mount the dimmer strips to rigging systems, walls or catwalks.

5.) The system shall be ETL and cETL marked.

C.) Installation.

1.) The dimmer strip shall be factory pre-wired and dressed. The contractor shall provide and terminate feed wiring on screw terminals fitted within the raceway. 

2.) All terminations and internal wiring shall be accessible via a removable front cover panel. The Processor Module shall be accessible for programming at all time.

3.) Mounting brackets for wall mount and attachments for a wide range of rigging systems shall be provided as specified.

D.) Electrical.

1.) The power efficiency of each dimmer channel shall be greater than 97% at full load. Voltage drop shall not exceed 2.5 volts. 

2.) The system ground shall be made at a grounding lug in the raceway termination area.

3.) All equipment shall be ETL listed.

ELECTRONICS.

A.) System Electronics Module.

1.) Each self-contained dimming system shall include a processor with six push buttons and an LCD display, used to set the DMX512 device address, execute self-test diagnostics and to select special operating modes.  Functions provided shall include:

a.) DMX Address - Used to display and update the DMX512 start address for that unit.

b.) Systems Status – Used to display dimmer status, number of dimmers present, and the installed firmware version.

c.) Dimmer Status – Used to display dimmers operational level, temperature, line voltage, connected load and dimmer status.

d.) Dimmer Options – Used to display and change dimmer modes (Reverse Phase Control, Forward Phase Control, Non-Dim and LED), set the output voltage, transition time setup, dimmer curves and preheat options.

b.) System Config - Used to display and select DMX512 hold times, power-up presets and power-up hold settings.

c.) Select Preset - Used to select an S21 preset.

d.) Edit Presets - Used to select and record S21 presets numbers and dimmer levels.

e.) Menu Config - Used to configure LCD backlight and contrast settings as well as the processor password.

B.) Processor Control And Communications.

1.) The control electronics shall provide the following control and communication inputs as standard:

a.) One optically isolated DMX512 control input and feed thru.

DIMMERS.

A.) General.

1.) The dimmers shall use IGBTs (Insulated Gate Bipolar Transistors) to regulate and control load voltage. Dimmers using hard-switching semiconductor devices, such as SCRs, triacs or other thyristors, shall not be acceptable. The dimmers shall not use filter chokes to control the rate of rise in the load current waveform. 

B.) Electrical.

1.) Each dimmer strip shall contain three dual dimmer modules with each module containing two dimmers.  Each dimmer module shall be fully rated at 2.4kW.  The 2.4kW rating of the module may be split evenly across both dimmers at 1.2kW, used on a single dimmer at 2.4kW or any combination of loads on either dimmer that does not exceed 2.4kW per module.

2.) Dimmer electronics shall be completely solid state.

3.) The dimmers shall be immune from damage caused by output short-circuits between load and neutral or load and ground.

C.) Performance.

1.) The insertion loss (voltage drop across the complete dimmer at full load current while producing a full output sine wave) shall be less than three volts RMS.  Insertion loss at reduced dimmer loading shall not vary significantly from that produced with a full rated load. Dimmers with insertion loss greater than three volts RMS at full rated load shall not be acceptable.

2.) The dimmers shall use Digital Power Envelope Processing to regulate dimmer output to within +/- 0.5 volts RMS of the assigned setting.  Regulating response shall occur in the same power line cycle as the disturbance when the dimmer is in Reverse Phase Control (RPC) mode. 

3.) Dimmer Modules shall automatically switch from Reverse Phase Control (RPC) mode to Forward Phase Control (FPC) mode when inductive loads are detected. In RPC mode the dimmer is on from the beginning of the half-cycle until the desired output voltage is reached. In FPC mode, the dimmer turns on within the half-cycle and stays on until the end of the half-cycle. Use of RPC mode, when load type and other conditions permit, reduces the level of lamp filament noise. 

4.) The system shall also support a low harmonics mode that shall reduce harmonic currents present on the feed neutral conductor by automatically switching the dimmers in the system to an optimum configuration of FPC and RPC operation. The reduction in neutral current shall be a minimum of 33% with a maximum of 100%, depending upon load sizes and their associated levels.

5.) Dimmer output voltage transition time shall be measured in "fall time". The actual "fall time" generated shall not be affected by the size of the load present. Dimmers shall provide a minimum fall time of 1000 µS under normal load current regardless of load in either Reverse Phase Control (RPC) mode or Forward Phase Control (FPC) mode

6.) The dimmer shall comply with the industry standard Square Law dimming curve within a tolerance of +/- 0.5 Volts RMS for all incandescent loads.

7.) Each dimmer shall have an associated Focus push button that provides local on/off/level control for focusing, maintenance and other purposes.  If the level set for a dimmer is zero, tapping the Focus button shall set the dimmer output to full. Pressing and holding the Focus button shall ramp the dimmer output up to any intermediate level.  When a non-zero level is received from the control console, the dimmer shall return to normal operation.  Tapping the Focus button a second time shall also return the dimmer to normal operation.  If a dimmer already has a non-zero level from the control console, the Focus button flashes the dimmer to full output.

8.) Each dimmer will detect operating conditions and take active measures to protect itself (and the load).  Protective measures shall include, but are not limited to the following:

a.) Each dimmer shall detect excessive heat sink operating temperatures and notify the operator via the LCD display.  If heat continues to rise, the dimmer will shut down and flash its LEDs. 

b.) Each dimmer shall detect load current in excess of its own rating.  An overload will cause a dimmer to shut down and flash its locally mounted LEDs.

