
Synergy Lighting Controls MLX Network Controller Specification Guideline 

(MasterFormat 2004 Section 26 09 43.13 Digital-Network Lighting Controls)

PART 1. GENERAL 

1.1 INTRODUCTION

A. The intent of this specification is to provide for furnishing, installing, testing and placing into operation, a complete and functional lighting control system with provision for integrated switching and dimming control of the indicated lighting. 

1.2 DESCRIPTION OF WORK

A. Extent of lighting control system work is indicated by drawings and by the requirements of this section. It is defined to include lighting control panels, control stations and other user interface devices, wiring, and ancillary programming equipment.  Type of lighting control equipment and wiring specified in this section includes the following:

1. Programmable relay/dimmer panels 

2. Over-ride switch stations

3. Preset dimming control stations

4. Daylighting controls

5. Lighting control PC workstation

6. Network routing and repeating devices

B. Requirements are indicated elsewhere in these specifications for work including, but not limited to, raceways, electrical boxes and fittings  required for installation of the lighting control system, which are not part of this section.

1.3 QUALITY ASSURANCE

A. Independent Testing Laboratory - The control panels shall be tested and listed under the UL 916 Energy Management Equipment standards.

B. [option] System Checkout and training - A factory trained technician or other factory authorized personnel shall functionally test the system and verify performance after contractor installation. Factory authorized personnel shall conduct a training session (8 hours max) to train the building operations personnel on the set-up, programming, operation and maintenance of the lighting control system.

C. [option] Factory Programming – The system shall be turned over to the owner fully programmed and ready for immediate operation.  It shall be the responsibility of the contractor to coordinate with the owner and supply the necessary “as-installed” information and desired schedules to the manufacturer in a timely manner.  

D. Manufacturer experience - To insure a uniform installation and single responsibility, all switching and dimming equipment described herein shall be supplied by a single manufacturer.  Manufacturer shall have a minimum of 10 years experience in lighting control systems.  

E. Manufacturer shall be:

Synergy Lighting Controls

One Lithonia Way

Conyers, GA 30012

Toll Free 1-800-533-2719,  Fax 1-770-987-1002

www.synergylightingcontrols.com 

F. Product shall be Synergy Lighting Control System.  Alternate products meeting prior approval requirements may be proposed as add or deduct alternate only.

1.4 CODES AND STANDARDS

A. Network - ANSI 875.1, ARCNET®

B. Protocol - ASHRAE 135 – 1995, BACnet®

C. IEEE Std 2000.1-1998

D. UL 916 Energy Management Equipment

E. California Energy Commission

1.5 SUBMITTALS

Prior to fabrication manufacture shall submit the following materials for approval.

A. Manufacturer’s published catalog data sheets for all equipment and components of the lighting control system. 

B. Shop Drawings - Submit detailed drawings and documentation of lighting control system components and interconnection.  As a minimum, the shop drawings shall include the following:

1. One-line schematic diagram with wire type details

2. Network wiring details

3. Lighting control panel load schedules

4. Input and output wiring details

5. Programming worksheets for system configurations

6. A complete BACnet Protocol Implementation Conformance Statement (PICS).

PART 2. PRODUCTS

2.1 SYSTEM DESCRIPTION

A. The lighting control system shall provide seamless control and monitoring of all lighting included in the scope of work regardless of whether it is relay switched or dimmed.   All relay and dimmer panels, unless otherwise noted,  shall be interconnected by a communication bus making possible the sharing of control functions and status system wide.  Control inputs shall be transferable over the network to affect lighting control patterns and zones regardless of to which relay or dimmer panel the loads are  connected.  Overrides for after hour use or cleaning shall be accomplished via pushbutton switch, voice guided telephone interface, or [option] via individual user workstations.  A single PC software application shall provide the means to configure, set-up, and monitor the operation of all lighting control panels.  Individual lighting control panels shall provide a user interface and display permitting local set-up, override, monitoring and diagnostics.  

2.2 HARDWARE

A. Enclosures

1. Shall be NEMA 1 rated, code gage steel cabinet.  Enclosure and contents shall be designed to operate in interior spaces with temperatures of  32°-104° F (0°-40° C) and , 0-90% non condensing humidity.  Enclosure shall be available with optional recessed mounting hardware. See drawings for mounting requirements.  

2. Enclosure Dimensions:

a.) Small - 21”(533mm) H X 20”(508mm) W X 6”(152mm) two power modules maximum.

b.) Medium - 34.5”(876mm) H X 20”(508mm) W X 6”(152mm) four power modules maximum.

c.) Large - 48”(1,219mm) H X 20”(508mm) W X 6”(152mm) six power modules maximum.

3. Multi-tapped Transformer  -  The enclosure shall be supplied with multi-tapped transformer and shall not require specification of voltage for each control location.  Provide a dedicated power feed of 120/230/277, 50/60 Hz, 225 VA. for each enclosure. An optional multi-tapped transformer shall be available for 120/347V, 60Hz if project is located in Canada.

4. Modular Design - The power modules and system controller shall be modular and designed for ease of field service or upgrade.

B. Relay Power Modules

1. Mechanical -  All Relay Power Module components shall be mounted to heavy steel back plane.  Module shall install into enclosure with keyed tab and slot hardware, secured in place with heavy duty screws.

2. Relay Power Module shall provide eight relay outputs designed for the control of lighting circuits. The Power Module shall be operable without the system controller installed for direct operation of lighting loads or with the system controller for programmable input to output mapping.  Terminal block shall accept two (2) #8 AWG maximum wire(s).

3. Relay Certification – Relays shall be Underwriters Lab (UL) and (CUL) listed. 

4. Relay Status Indicators -  The system shall provide LED status indicators for all relay outputs.

5. Relay Ratings -  Relays shall be SPST, mechanically latching, individually replaceable with enclosed contacts.  Relays shall be rated to at least 18K SCCR, 30 amps at 277 VAC electronic or HID ballast, 15 amps 120VAC tungsten, 20A at 347V.  A limited 3-year warranty shall be provided on the individual relays.  

6. Relay Response - Relays shall be individually settable to respond as normally open, normally closed, momentary on, momentary off, Inteliswitch, or for Sweep Switch operation through the System Controller.  

7. Standard Inputs – The Relay Power Module shall provide:

a.) One (1) HOA switch to manually force all relays On, Off or Automatic control. Whenever active, the On or Off override condition shall be visually and audibly annunciated via the User Interface Panel (UIP) on the System Controller.

b.) One (1) Remote override switch input shall be provided to accept a dry contact closure from a remote control device such as an A/V system, building automation system, fire alarm panel or other similar device to force all relays on or off. Terminal block shall be removable.  Whenever active, the On or Off override condition shall be visually and audibly annunciated via the UIP on the System Controller.

8. [option] Input/Output Expansion Module  -  The I/O expansion module shall connect directly to the Relay Power Module and provide:

a.) Eight (8), programmable dry contact low voltage switch/occupancy sensor inputs with removable terminal blocks.  Momentary or maintained contacts shall be supported as 3-wire momentary, 2-wire momentary, alternate action or 2-wire maintained contact.  24VDC power shall be provided to power occupancy sensors. Inputs shall be dry contact and internally sourced.  Inputs shall be linkable to any number of relays for override control.

b.) Two (2) inputs per module shall be capable of monitoring external analog sensing devices such as a photocell.  It shall be possible to control the output relays in response to analog input values with 100 steps of analog control resolution. Terminal block shall be removable.

c.) Eight (8), pilot light outputs with removable terminal blocks. Pilot light output voltages shall be jumper selectable for 5V, 20V or 24V. 

d.) Eight (8), 0-10vdc analog outputs for dimming control of 0-10vdc dimmable ballasts.

9. Fade Time – The system shall support an adjustable fade rate from 0 to 99 minutes with a 1 sec resolution when changing from a preset level to another preset level.

10. Removable Low Voltage Terminal Blocks – All low voltage terminal blocks shall be removable to provide the capability for the installer to remove the connector from the header when terminating wire. Systems that do not provide removable low voltage terminal blocks shall not be acceptable.

11. BACnet integration – Provide the capability for relays/analog outputs, dry contact low voltage switch inputs, and analog inputs to be accessible from BACnet network when used with a networked System Controller.

C. Dimming Power Modules

1. Mechanical -  All power module components shall be mounted to heavy steel back plane.  Module shall install into enclosure with keyed tab and slot hardware, secured in place with heavy duty screws.  All module electronics and power device elements shall be mounted to a removable sub-assembly and shall be replaceable without removal of the dimmer module.  

2. Input/output features -  Dimmer module shall provide low voltage switch input terminals, analog input terminals, and line voltage output terminals for control of lighting loads.  Dimmer modules shall be operable without the system controller installed for direct operation of lighting loads or with the system controller for programmable input to output mapping. Each module shall provide the following:

a.) Six 20 amp relays with output terminal blocks

b.) Six universal dimmers with output terminal blocks

c.) Two switch inputs, configurable for raise/lower or on/off operation

d.) Three analog inputs for 0 – 10VDC operation

e.) Two 24VDC accessory power terminals

f.) Six 20 amp circuit breakers at 120 volts or four 20 amp circuit breakers at 277 volts.

3. Dimmed Status Indicators -  The system shall provide an LED status indicator for each dimmer output.

4. Relays -  Air gap relays shall be SPST, normally open with enclosed silver cadmium-oxide isolated contacts.  Relays shall be rated to at least 16 amps at 277 VAC electronic or HID ballast, 15 amps 120VAC tungsten.  The relays shall be magnetically held by DC current. 

5. Sources - Dimmers shall be "universal" type rated for use with incandescent, low voltage, neon, cold cathode, and fluorescent.  Digital firing circuits shall ensure that all dimmers set to the same intensity will track together. No adjustments shall be required to ensure this operation.

6. Rise Time - Dimmers shall use toroidal filters to reduce RFI and lamp filament noise. Filter design shall limit current rise time of output wave form to a minimum of 350 microseconds, measured between 10 and 90 percent of total rise with dimmer control set at one half.

7. Response to Control – Dimmer response curve shall be selectable provide a means to optimize the dimmer response to control for the lamp type being controlled.

8. High/low trim – It shall be possible to set high end and low end trim limits for each dimmer individually.

9. Switch Inputs  -  Each dimmer module shall provide two (2) sets of dry contact input terminals.  Momentary or maintained contacts shall be supported as latching 3-wire momentary, 2-wire momentary alternate action or 2-wire maintained contact.  Inputs shall be dry contact with 24 VDC, 12 mA. internally sourced.  Inputs shall be linkable to any number of relays or dimmers for control. 

10. Analog Inputs  -  Three inputs per dimmer module shall be capable of responding to external analog devices such as a photocell or potentiometer.  It shall be possible, through the system logic, to control the output relays and dimmers in response to analog input values with 100 steps of analog control resolution.

11. Fade Time – The system shall support an adjustable fade rate from 0 to 99 minutes with a 1 sec resolution when changing from a preset level to another preset level.

12. Diagnostic features – It shall be possible to manually set dimmer intensity, read current dimmer intensity level and read input control signal values via the UIP on the system controller. 

13. Service Override Switch - Each dimming module shall have an On/Auto/Off service override switch that shall control all outputs on the module.  Whenever active, the On or Off override condition shall be visually and audibly annunciated via the UIP on the system controller.

14. BACnet integration – Provide the capability for relays/analog outputs, dry contact low voltage switch inputs, and analog inputs to be accessible from BACnet network when used with a networked controller.

D. Intelligent Ballast Power Modules

1. General Description – The Intelligent Ballast Power Module will allow existing input devices, schedules, and user interfaces to control, retrieve status, and retrieve diagnostic information from devices that conform to the DALI/SIMPLY5 standard.  The DALI/SIMPLY5 Power Module shall conform to the Acuity Brands Lighting DALI/SIMPLY5 standard as applicable.  The module will also conform to the DALI standard to allow simultaneous control of DALI, SIMPLY5, and Lutron EcoSystem ballasts.

2. Ballast Network  -  Provide three independent networks. Each network shall support up to 64 digitally controllable ballasts and provide individual dimming control of each digitally controllable ballast. Network power and control shall be provided by the DALI/SIMPLY5 Power Module.

3. Mechanical -  All power module components shall be mounted to heavy steel back plane.  Module shall install into enclosure with keyed tab and slot hardware, secured in place with heavy duty screws.

4. Overrides – The DALI/SIMPLY5 Power Module shall provide:

a.) One (1) HOA switch to manually force all ballasts On, Off or Automatic control. Whenever active, the On or Off override condition shall be visually and audibly annunciated via the User Interface Panel (UIP) on the System Controller.

b.) One (1) Remote override switch input shall be provided to accept a dry contact closure from a remote control device such as an A/V system, building automation system, fire alarm panel or other similar device to force all ballasts on or off. Terminal block shall be removable.  Whenever active, the On or Off override condition shall be visually and audibly annunciated via the UIP on the System Controller.

5. Fade Time – The system shall support an adjustable fade rate from 0 to 99 minutes with a 1 sec resolution when changing from a preset level to another preset level.

6. BACnet integration – Provide the capability for DALI/SIMPLY5 and Lutron EcoSystem ballasts to be controlled as well as diagnostic information read from a BACnet network when used with a networked controller.

E. System Controller

1. Mechanical - The system controller shall be supplied as a modular chassis consisting of the user interface panel, system control electronics, and provision for installation of up to four industry standard half length ISA accessory boards.  The system controller shall plug-into the enclosure as an assembly for ease of installation, service, or upgrade.  All system controllers shall be installed into the enclosures only after the rough-in phase of installation is complete.

2. User Interface Panel (UIP) - The user interface shall provide a simple means to set-up, program, and monitor the lighting control system.  Provide as a minimum the following features:

a.) Multi-lingual operation in English, Spanish or French

b.) Four line, eighty character LCD display with back light

c.) Four multi-function menu selection keys graphically associated with the LCD display

d.) A twelve key,  numeric keypad with Enter and Back functions

e.) A four key menu navigation and selection keypad with Up, Down, plus (+) and minus (-) function keys

f.) LED status indicators for Network, DMX512 input and Local input/output bus.

3. Capacity - The system controller shall have the capacity to operate up to 12 power modules in two enclosures, permitting up to 96 points of control from each system controller.  

4. RS232 Port - Provide a front mounted DB9 serial connector for connection of a personal computer or other external serial device.  Provide a second DB9 serial connector within the enclosure for permanent connection of serial devices.  Option to add up to an additional 4 more serial ports

5. RS485 ARCNET port – Provide a removable terminal block connection for the network bus wire connection.

6. Ethernet Port – Provide an Ethernet port for connection to a Local Area Network.

7. RS485 Control Station port – Provide a removable terminal block connection for the dimming control station and/or addressable network button station bus.

8. Program Back-up  -  The user program shall be stored in non volatile memory.  The system shall utilize a memory back-up device that is system integrated, maintenance free and not require batteries for retention of memory.

9. Modem for Remote Access – The System Controller shall be provided with a modem for remote access to program and trouble shoot the system. Owner shall be responsible for providing a modem compatible analog telephone line to the modem through a dedicated telephone line or a shared fax line. If a shared fax line is used, the owner shall supply a device to automatically direct incoming calls on the fax line to the modem while the fax is not in use.

a.) Off-line programming - It shall be possible to program the system off-line via personal computer or laptop located at a remote site. 

b.) On-line monitoring and control - It shall be possible to monitor and override the status of the system in real time via personal computer located at a remote site.  This shall include the current status of individual loads, input status, event log, relay run time/start counters, and graphic screen operation as a minimum.

c.) System programming via email – Provide the capability for emailing as an attachment the owner’s system programming database to factory support such that the factory personnel can open the programming database to modify the programming and operating problems and email the corrected database back to the owner for upload into “System” via Configuration Software listed in this section. 

d.) Factory support - Provide free remote dial-in factory support capability for the life of the system such that factory personnel can assist the owner with the diagnosis and resolution or programming and operation problems.  It shall be possible for the factory to read the software version currently installed at the site and download an updated version to the site if required without interruption of the user program. 

F.  [option] Telephone Override 

1. Hardware – The telephone interface shall be a plug-in assembly and shall install completely within the system controller module.  Modem speed shall be rated at a minimum of 33.6K baud.

2. Connection – The user shall provide one modem compatible analog phone line connection to each controller equipped with telephone interface.  

3. [option] Telephone override - It shall be possible to override the status of output loads ON, OFF, or level 1-99% using any touch-tone telephone set.  The system shall answer incoming calls with a human voice prompt and guide the user through operation. The system shall support the use of up to 9999 unique control zone codes. 

G. [option] DMX512 Control Input 

1. Hardware – The DMX interface card shall mount completely within the system controller module.  Wire connection method shall be via removable terminal block assembly intended for permanent installation.

2. Channels - The DMX512 interface shall allow 48 of the 512 possible DMX control channels to be monitored from an external DMX controller.  If more than 48 channels are needed, then a second DMX interface can be added for an additional 48 channels.  The Synergy system controller will not broadcast DMX control commands.  If DMX command broadcasting is required the accessory SYSC BACGATE DMX device shall be required.  The beginning DMX channel  number shall be individually set-able for each DMX interface. 

3. Take Control - Loads associated with DMX control channels shall automatically assume exclusive DMX control upon initiation of a live signal from the theatrical device.  Control shall automatically relinquish to the architectural controls when the theatrical control device is switched off or the DMX control stream is otherwise interrupted.  

H. Network 

1. Communication - System controllers shall be capable of panel-to-panel communications over a high-speed 156Kbps, hard-wired data network or Ethernet LAN. 

2. Wire - Network wire shall be twisted and shielded pair, installed in a daisy chain configuration, and rated for EIA-485 data communication.  Network wire type and installation shall be per the lighting control system manufacturer’s requirements without exception. For Ethernet LAN applications wire shall be Cat 5 cable.

3. Protocol - . Network protocol shall be BACnet( over ARCNET® (ANSI 878.1) token passing or BACnet IP.  Systems utilizing proprietary networking schemes shall not be acceptable

I. Networked Preset Dimming Control Stations 

1. Capacity – Preset control stations shall provide 6 presets, master raise/lower, individual raise/lower, and OFF control for 4, 8, 12, or 16 control channels as indicated from the front of the control station.

2. Finish - Faceplates shall attach to mounting frame without visible screws and, when in place, shall provide a clean architectural appearance. Full-length piano hinge shall allow faceplate to fold down flat against wall when open. Faceplate finish shall be brushed stainless steel or as otherwise directed by the architect. 

3. Presets – Control stations shall be capable of storing and recalling a total of 16 presets, each with fade time set-able as  5, 10, 15, 30, 45 seconds or 1, 5, 10, 30, 60 minutes.. 

4. Level Indication - Each channel shall have an associated 10 segment LED bar graph which shall indicate the intensity of the lighting. 

5. Master - Master raise/lower function shall adjust intensity of all control channels simultaneously. Channels set as non-dim shall be excluded from master raise/lower operation.  

6. Exclusion from Presets – It shall be possible to individually exclude channels from saved presets.  

7. Tamper Proofing – Provide a hidden switch on each control station to disable the preset save function to prevent unauthorized or accidental overwriting of scenes.

J. Networked Switch Control Stations

1. Finish – Faceplates shall attach to the mounting frame without visible screws and, when in place, shall provide a clean architectural appearance. Faceplate finish shall be brushed stainless steel or as otherwise directed by the architect.

2. Buttons – Stations shall support up nine programmable buttons per station with associated status LED indicators.  Each button shall be individually programmable for function and load controlled.  Stations shall support the following button function types:

a.) ON

b.) OFF

c.) Raise

d.) Lower

e.) Maintained contact ON/OFF

f.) Alternate action ON/OFF

g.) Preset recall

h.) Room assignment partition control

3. IR Remote Receiver –Provide network switch control stations with an infrared receiver for wireless remote control.  The function of each IR receiver shall be programmable and provide the following functions as a minimum:

a.) Preset recall

b.) Preset raise/lower

c.) Channel raise/lower

d.) ON/OFF

e.) Saving of presets with fade times

4. External Input/Output – Where indicated, provide network switch control stations with remote input and output capability for localized control functions.  Local input and output control functions shall be network visible to the System Controller and to other BACnet building systems.  Provide the following input and output capabilities:

a.) Switched Input - contact closure from an occupancy sensor or other device.

b.) Analog Input -  0- 10 VDC variable input from a photocell or other device.

c.) Two (2) Switched Outputs – 24V active high outputs that can switch the lighting load through a SensorSwitch power pack.

d.) Two (2) Analog Outputs – 0- 10 VDC control signal outputs for control of dimmable fluorescent or LED lighting equipped with four wire dimming ballast.  Where localized fluorescent/LED dimming is associated with photocell input for daylighting applications, provide circuitry within the station to automatically adjust the dimmed light level based the amount of ambient light present.  Raise/lower buttons on the station shall provide manual dimming override and establishment of the user set point for the daylight dimming function.  The user set point shall also be adjustable via network command.

K. Networked Touch Screen Control Station   

1. 3.5” color screen with configurable color schemes

2. Resistive touch screen interface is compatible with gloves and prosthetic limbs.

3. Capacity – Provides up to 16 Presets and 32 channels, with number of presets and channels configurable via the SYSW CONFIG software or SYSC MLS / MLX controller.

4. Finish – No visible screws.  Provides a clean architectural appearance. 

5. Presets – Capable of storing and recalling a maximum of 16 presets, each with fade time set-able as 0, 5, 10, 15, 30 and 45 seconds, or 1, 5, 10, 30 and 60 minutes.

6. Preset lighting levels can be modified and saved from the SYGS station.

7. Adjustable channel intensity using raise/lower buttons.

8. Level Indication - Each channel provides an associated bar graph which indicates the intensity of the lighting in 1% increments.

9. Master - Master raise/lower function adjusts intensity of all dimmed control channels simultaneously. 

10. User defined alphanumeric labels for all channel and preset buttons.  Labels may be edited in the SYSW CONFIG software or on the SYGS station.

11. Password protection options for multiple levels of access.

12. Customizable 'logo screen' provides ability for customers to display their own logo or other picture on the station screen when not in use.

L. Control Station LAN Network – Control stations shall be connected to the system via a four wire digital communication bus network wire.  The system shall support one control station LAN for each system controller.  Each control station LAN shall support a maximum of sixty stations.  

2.3 FIRMWARE FEATURES

A. Open Protocol Networking - To insure interoperability with other building systems, the lighting control panels shall communicate using the BACnet® (ASHRAE 135- 1995) communication standard. As a minimum, all relays, dimmers, switches, groups and analog inputs shall be represented as standard BACnet objects and shall support read/write services.  Systems requiring a gateway device for BACnet communications shall provide at least one BACnet gateway point for each lighting control relay, dimmer, switch input and analog input on the project.  It shall be the sole responsibility of the lighting control system supplier to map all proprietary lighting control points through the gateway and supply complete written documentation cross referencing the lighting zones to the BACnet points.  This documentation shall clearly indicate which BACnet properties and services are provided by the gateway and which properties and services are actually supported by the proprietary lighting control devices to which the gateway is connected.   All lighting control devices conforming to the BACnet protocol shall have a Protocol Implementation Conformance Statement (PICS) that identifies all of the portions of BACnet that are implemented.

B. Groups - It shall be possible to associate output relays and dimmers into logical control zone groups.  Groups shall be assign-able to schedule events, switch inputs, analog inputs, control station channel, presets, DMX output, or telephone override.  It shall not be necessary to program functions or schedules individually for each output.  Groups shall be network visible to other building systems as standard BACnet objects.  

C. Astronomic Clock - The system clock shall of the astronomical type and be capable of calculating the correct time for sunrise and sunset at the installed location.  It shall be possible to set control functions to occur at or up to 99 minutes before or after sunrise or sunset.

D. Daylight Savings Time - The system shall automatically adjust for daylight savings time.  It shall be possible to disable this function.

E. Schedules - The system shall support up to 99 unique lighting control schedules.  The quantity of time schedule events contained in the schedules shall be limited only by the available system memory and shall be dynamically allocated to the schedules such as to not limit the capacity of any single schedule.  

F. Schedule Assignment - Unique schedules may be assigned to each day of the week facilitating a rotating Monday through Sunday weekly operating scenario.  A unique holiday schedule shall automatically supercede assigned weekday schedules based on a list of holiday dates.  Additionally, schedules may be assigned to specific calendar dates.  A schedule assigned to a calendar date shall have priority over a schedule assigned to a Monday through Sunday upon which the calendar date occurs such that only one schedule runs on any given day.

G. Overrides - It shall be possible to override schedule operation and force outputs to an ON or OFF state.  Overrides shall be initiated from a variety of system sources including switch inputs, analog inputs, telephone interface, modem, or network.  Four types of override shall be available:

1. Priority Normal - Under normal conditions, a group can be overridden ON or OFF by any available input source programmed to control the group.  The group will remain in the overridden condition until changed by a schedule event or by another override source.

2. Priority ON - The priority ON override shall force the group ON and not allow further control until the priority ON override is released by the source. In the event of overlap, priority On shall take precedence over priority OFF.

3. Priority OFF – The priority Off override shall force the group OFF and not allow further control until the priority Off override is released by the source. 

4. Priority Low – The priority low condition shall allow layering of control strategies to optimize operation.  Switches or other inputs set to low priority shall be subservient to normal priority overrides or schedules.  

H. Inter-Panel Control - Each system controller input and output shall include provision to annunciate actuation over the network making events available for use by all controllers connected to the network.  This function shall be set-able via the UIP on the system controller and  not require the use of a personal computer for inter-panel operation over the network.

I. Flash to Find - It shall be possible to set any output to continuously flash on and off to facilitate easy location of undocumented loads.  The flash to find function shall automatically cancel after two minutes.

J. Status - Each system controller shall be capable of displaying the current real time status of all inputs and outputs associated with the controller.    

1. Input Status – The current state of each input shall be displayed as ON or OFF for switch inputs or as a value for analog inputs.

2. Output Status – The current state of each output shall be displayed as ON or OFF for relay outputs or as a percentage value for dimmed outputs.

3. Network Status – The network status display shall indicate that the system controller is actively communicating on the local input/output bus and the network by displaying  network message traffic expressed as a percentage of capacity.  This display shall also indicate the currently available system RAM and flash disk memory.

K. Logging - The system controller shall automatically retain a record of system control events and run times and shall make this information available to the user via the UIP on the system controller.

1. Event Log - The system shall automatically log in memory key actions performed by the system controller.   Each log entry shall be time and date stamped.   It shall be possible to view or print the event log via the UIP or PC software.  A minimum of  2000 system events shall be saved before the system begins to overwrite the oldest data.  Logged actions shall include but not be limited to:

a.) Power up

b.) Power down

c.) Input change of state

d.) Output change of state

e.) Manual override

f.) Network event

g.) New script

h.) Alarms

2. Relay Run Time - A cumulative “ON” time record shall be accumulated for each output.  It shall be possible to view and reset the run-time for each output via the UIP or PC software.

3. Relay Starts - A counter shall track the quantity of starts for each output.  It shall be possible to view or reset the number of starts for each output from the UIP or PC software. 

L. Script File - All system parameters and user programming shall be stored within the system controller in the form of an editable text file.  It shall be possible to upload and download the file  between the system controller and a personal computer. 

M.  Script Logic - The system controller logic shall support the creation of customized logical control scenarios.  Scenarios shall be created off line using the optional Windows® based configuration software package.  As a minimum, the system shall understand and process “basic” IF, AND, OR, THEN, ELSE, = (equal), < (less than), and > (greater than) logical statements.  Commands and operations to be tested and/or acted upon shall include as a minimum:  DAY, DATE, TIME, INPUT, OUTPUT, TIMER, INC COUNTER # (increment counter #), DEC COUNTER (decrement counter #), and RESET COUNTER.

N. Room Partition Control – It shall be possible to configure the system to accommodate areas where movable partitions are used to sub-divide a large room into several smaller rooms.  The system shall provide  for a dimensional array of possible room combination scenarios making possible the re-mapping of the channel to preset relationships in situations where the architectural relationship of the lighting changes with the reconfiguration of the room.  It shall be possible to provide a unique set of presets for each possible room combine scenario  Systems that simply overlap the channels of combined rooms in a one to one relationship are not acceptable.

2.4 CONFIGURATION SOFTWARE

A. Provide PC software for off-line programming and editing of lighting control panel script files. The application shall run on any personal computer using the Windows XP/Vista/Windows 7 32bit operating system and shall support the BACnet file transfer services allowing co-installation and network operation with other BACnet building automation workstations.  

B. It shall be possible to upload, edit, and download user program and log data through a direct connection to the lighting control system network or remotely through the use a telephone modem.

C. The configuration software shall have the ability to “learn” the hardware components that are present in the system and automatically configure a script file using default values which may then be edited by the user. 

D. The system shall support the simultaneous use of multiple personal computers.

E. The application shall be BACnet compliant and designed to co-reside on a PC workstation running other BACnet building control applications.

F. The configuration software shall utilize a local database to store all system parameters.  The programming database  shall be capable of being Emailed to the lighting control manufacture for review, editing and technical support, then Emailed back to the customer for upload into the lighting control system. 

G. [option] Provide a graphical control and monitoring module integral to the configuration software application to provide for real time monitoring and control of lighting zones via control and status icons superimposed over customized screen graphic images.  It shall be possible to import graphic images from a variety of sources in a number of formats including: jpg, bmp, gif, dib, and wmf.  Control elements shall be user selectable from a tool bar menu and shall include: status box, ON button, OFF button, custom button, text box, intensity slider, and “LED” indicator icon.  It shall be possible to create screen “hot spots” to facilitate the calling of other graphic screen images via position sensitive mouse click in a hyperlink fashion. 

PART 3. EXECUTION

3.01 Equipment Installation and Documentation

A. Installation - The control system shall be installed and connected as shown on the plans and as directed by the manufacturer.  The contractor shall complete all electrical connections to all control circuits, network terminations, RS-232 connections, sensors and override wiring.

B. Telephone Lines - The electrical contractor shall arrange for all required telephone lines and touch-tone telephone override wiring as shown on the plans with the appropriate data communication contractor. All phone connections shall be terminated into RJ-11 modular telephone. If multiple lines are required, they shall be installed on a rotating line such that when one line is busy the call will automatically switch to the next line.  Only analog phone lines are acceptable.

C. Documentation - The contractor shall provide accurate "as built" drawings to the owner indicating the correct and latest program in each controller. The "as-built drawings" shall clearly indicate the lighting control panel identification, the load controlled by each relay, and the device connected to each input.

D. Operation and Service Manuals – Provide operation and service manuals for all system components as indicated in the General Provisions.

3.02 PRODUCT SUPPORT AND SERVICE

A. System Start-up

Provide a factory authorized technician to verify the installation, test the system, and train the owner on proper operation and maintenance of the system.  Before requesting start-up services, the installing contractor shall verify that:  

1. The control system has been fully installed in accordance with manufacturer's installation instructions.

2. Phone lines have been checked for dial tone.

3. Low voltage wiring for overrides and sensors is completed.

4. Accurate "as-built" load schedules have been prepared for each lighting control panel.

5. Proper notification of the impending start-up has been provided to the owner’s representative. 

A Start-up Request form must be completed by the contractor and submitted to the Lighting Control Manufacture prior to scheduling a Start-up. 

B. Factory Support

Factory telephone support shall be available at no cost to the owner for the life of the system.  Factory assistance shall consist of assistance in solving programming or other application issues pertaining to the control equipment. The factory shall provide a toll-free number for technical support.

3.03 WARRANTY

Manufacturer shall provide a three (3) limited warranty on the lighting control system and software.  

END
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