
Strand Lighting Specification


I. r21 Powered raceway
A. General 

1. The powered raceway shall be fully digital and designed specifically for entertainment lighting applications, and shall consist of power distribution raceway as specified on the system drawings and this specification.
2. System setup and preset data shall, as standard, be fully user programmable on a per raceway or system wide basis.

B. mECHANICAL

1. Each raceway 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. Raceway sections shall be 8’ long. Height of each section shall not exceed 6”. Width of each section shall not exceed 3-1/2”. Overall length of combined sections shall not exceed 96’ long.  Each Intelligent Raceway shall produce no mechanical noise.

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 raceway to rigging systems, walls or catwalks.
5. The system shall be UL and cUL listed and approved.

C. Installation

1. The raceway shall be factory pre-wired and dressed. The contractor shall provide and terminate all feed, load and control 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 the dimmer cabinet shall be greater than 97% at full load. Voltage drop shall not exceed 3 volts. 

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

3. All equipment shall be UL and cUL listed.

E. System electronics Module
The main dimmer control electronics shall be available in two configurations. A rack mount processor for control of up to 96 dimmers may be centrally located for ease of service and support or processors may be remote mounted directly on the raceway as required. 

1. All rack setup and preset data shall be stored in a non-volatile manner and may be transferred to a replacement Rack Processor Module without losing data.
2. Each Rack Processor Module shall have a back-lit LCD display with a keypad for rack setup, preset control, testing, rack status, error and diagnostics.

3. LEDs shall indicate “Network Connection”, DMX512 input and Power
4. All rack setup and preset data shall be transferable to and from a networked library storage device on a per rack or system wide basis.

5. The Processor Module shall be permanently mounted in an equipment rack or on the raceway itself as required. The processor shall provide all necessary low voltage signal connections. The processor shall provide the only point for contractor connection of control input connections. The contractor connections shall be made with two screw terminals or crimped RJ45 connectors for ease of installation. 
6. Systems with remote mounted processors shall connect to the Powered Raceway over Belden XXXX 3 pair cable in a daisy chain. An optional data splitter for star wiring shall also be available.
7. All DMX512 input connections shall be optically isolated from all processor electronics by a minimum of 2,500V RMS isolation.
8. The Rack Processor shall support up to 96 dimmers.
F. Processor Control and Communications

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

a. An Ethernet control input. This input can support a connection to a Strand ShowNet system, and shall be supplied Advanced Network Control (ACN) ready. Each Ethernet control input can generate Reporting messages for the dimmer rack. This input shall also allow for local connection to a personal computer, providing setup, playback, library storage, dimming reporting features, and the ability to load rack-operating software.

b. One optically isolated DMX512 control inputs. 
G. processolr, Features
1. The rack electronics shall provide two levels of operator interface:
a. A local standard interface that includes 6 menu keys and a bitmapped backlit LCD display (minimum 20 character x 4 line) to access standard system menus.

b. A networked customizable Web based interface that includes status displays, configuration and maintenance utilities, integrated on-line help system, and alert emails. Support for wireless PDA’s shall allow query and control functions.

c. Each RPM will be imbedded with a unique serial number and password system. 

2. The dimmer control electronics shall have 16 bit (minimum) fade processing and a dimmer update rate better than 16 ms (60 Hz) or 20 ms (50 Hz). Dimmers set to the same level shall output within +/-.5V of each other, regardless of phase or input voltage, providing the desired level is less than the phase input voltage less the dimmer insertion voltage.

3. As a standard, dimmer rack status reporting shall report the following conditions/data:

a. Present power line voltage

b. Connected lamp wattage

c. Present output setting

d. Dimmer operating temperature

e. Dimming mode

f. Overload condition

g. No load condition

h. Focus mode

4. The control electronics shall provide the following setup functions that shall be user programmable on a per rack or system wide basis:

a. DMX512 Port A patch.
b. Set dimmer max. voltage (12V - 260V in 1V steps).

c. Set dimmer min. level (0 to 99%).

5. The DMX512 shall support a rack start address and individual dimmer patch. 

6. It shall be possible to load new rack operating software via the Ethernet connection to the dimmer rack. There shall be no requirement to turn power to the rack off during the loading of rack software. It shall be possible to load new rack operating software into the processor, regardless of the state of the program storage.

II. pOWER mODULES

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 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 module shall contain two dimmers, each capable of controlling a 2400 watt load. Total load capacity of each dimmer module shall be capped at 20 Amps. If the load capacity is exceeded, the module shall automatically turn-off the last load energized

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. The system shall provide status information to any Strand Lighting network control console. The following information shall be reported:

a. Present power line voltage

b. Connected lamp wattage

c. Present output setting

d. Dimmer operating temperature

e. Dimming mode

f. Overload condition

g. No load condition

h. Focus mode

4. The dimmers shall hold last received level for a pre-specified period, should the control signal be interrupted.  

5. 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. 

6. 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.

7. When in RPC mode, dimmer output voltage transition time is measured as "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 800 µS under normal load current regardless of load. 

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

9. 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 ramps the dimmer output up to any intermediate level.  When a non-zero level is received from the controller, 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 desk, the Focus button flashes the dimmer to full output.  In all cases, activating the Focus button shall be reported to the system operator, at the console or system monitor.
10. Each dimmer shall have an LED display to facilitate local reporting of operating conditions. 

11. 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. At power-up, each dimmer will detect line voltages in excess of 180 VAC.  When over-voltage is detected, the dimmer will not turn on its load. The dimmer will also notify the operator and flash its locally mounted LEDs.  Dimmers shall withstand line voltages up to 230 VAC for an indefinite period and up to 280 VAC for fifteen minutes with no damage. 

b. Each dimmer shall detect excessive heat sink operating temperatures and notify the console of the condition via system status reporting. The dimmer shall automatically reduce its own "fall time", which minimizes the production of heat. Dimmers will step from 800 µS to 250 µS. If heat continues to rise, the dimmer will shut down, notify the console via IPS Talkback and flash its locally mounted LEDs. 

c. Each dimmer shall detect load current in excess of its own rating.  An overload will cause a dimmer to shut down, notify the console and flash its locally mounted LEDs.
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