
Synergy Lighting Controls Stand-Alone SYBP MLS Specification Guideline

PART 1. GENERAL 
1.01 INTRODUCTION

A. The intent of this specification is to provide for furnishing, installing, testing and placing in operation, the necessary equipment for switching and dimming control of lighting.  The work covered in this section is subject to all of the requirements in the general conditions of the specifications.  Contractor shall coordinate all of the work in this section with all the trades covered in the other sections of the specification to provide a complete and operative lighting control system.

1.02 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 intelligent lighting control panels, switch inputs, wiring and ancillary programming equipment.  Type of lighting control equipment and wiring specified in this section includes the following:

1. Programmable Lighting Control Relay/Dimmer Panels stand-alone and network

2. Remote over-ride switch panels

3. Remote preset dimming control panels

4. Daylighting Control

5. Central Lighting Control Operation and Programming computer

B. Requirements are indicated elsewhere in these specifications for work including, but not limited to, raceways, electrical boxes and fittings, and routers or other network components required for installation of control equipment, which are not work of this section.

1.03 QUALITY ASSURANCE

A. Independent Testing Laboratory - The control panels shall be tested and listed under the UL 916 Energy Management Equipment standards by a nationally recognized testing laboratory.

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 the 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
1335 Industrial Blvd Conyers, GA 30012

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

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

1.04 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

1.05 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 drawings of lighting control system and accessories including, but not necessarily limited to, the central programming system, intelligent relay panels, network wiring, switch inputs, analog inputs and modem location.  As a minimum, the shop drawings shall include the following:

1. One-line riser diagram with wire type details

2. Control system network wiring details

3. Lighting control panel load schedules

4. Input and output wiring details

5. Programming worksheets for system configurations

PART 2. PRODUCTS

2.01 SYSTEM DESCRIPTION

A. The lighting control system shall integrate all aspects of lighting control and be capable of dimming, switching, lighting automation and lighting energy management functions in a single scalable assembly. 

B. The system shall consist of intelligent lighting control panels with programmable inputs and integral astronomic time-clock.  Lighting control panels shall provide up to 48 - 20 amp relay outputs, 30 dimmer outputs, or a combination of both dimmers and relays.

C. [option] The system shall be capable of networked operation making possible the sharing of schedules and overrides between lighting control system enclosures.  All inputs shall be transferable over the network to create any switching or dimming pattern required.

D. Lighting control system shall permit lighting to be overridden ON for after-hours use and cleaning.  Overrides shall be hard-wired inputs or optional voice-guided touch-tone telephone control. Any control pattern shall be available from any override in the system.  Overrides may be programmed to time out after up to two hours during after-hours use.

E. Programming shall be accomplished through a local keypad and display or off-line through a personal computer with optional configuration software.

2.02 HARDWARE

The lighting control system shall consist of lighting control enclosures, power modules, programmable system controllers, and other ancillary accessories as herein specified.  

A. Relay and Dimming Enclosures
1. Lighting control system enclosure shall be NEMA 1, wall mounted code gage steel cabinet.  Enclosure and contents shall be designed to operate in interior spaces with temperatures of 32°-104° F (0°-40° C), humidity 0-90% non condensing.  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 120/230/277VAC, 50/60 Hz, 225 VA. for each enclosure.

4. Modular Design - The power modules and system controller shall be modular and designed for ease of field service or upgrade. Lighting control system enclosure shall be available from factory stock to facilitate rough-in requirements.

B. Relay 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.

2. Input/output features -  Power module shall provide low voltage switch input, pilot light output, analog input, and line voltage output control of lighting loads.  Power 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.) Eight 20 amp output relays

b.) Eight override switch inputs

c.) Pilot light output per relay

d.) Two analog inputs each configurable for 0 – 10v or 4 – 20 mA operation

e.) 24VDC accessory power terminals

3. Relay Status Indicators -  The system shall provide ON/OFF status indication of all relay outputs via LED indicators.

4. Relays -  Control 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.  A limited 10-year warranty shall be provided on the individual relays.

5. Arc-less Load Switching - The system shall limit the effect of inrush current on relay contacts by restricting the change-state timing of the output relays to occur within +/- 10% of the zero cross point of the output wave form.

6. Switch Inputs  -  Each power module shall provide for eight (8) dry contact inputs for override purposes.  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 12 VDC, 12 mA. internally sourced.  Inputs shall be linkable to any number of relays for override control. 

7. Analog Inputs  -  Two inputs per module shall be capable of monitoring external analog sensing devices such as a photocell.  It shall be possible, through the system logic, to control the output relays in response to analog input values. Provide 100 steps of analog control resolution.

8. Service Override Switch - Each relay module shall have an On/Auto/Off service override switch that shall control all relay 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.

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.

2. Input/output features -  Dimmer module shall provide low voltage switch input, analog input, and line voltage output 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, configurable for 0 – 10v or 4 – 20 mA operation

e.) Two 24VDC accessory power terminals

3. Dimmed Status Indicators -  The system shall provide a dimmed status indication of all outputs via LED indicators.

4. Relays -  Air gap control 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 via the UIP on the system controller and shall 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 points for each dimmer individually via the UIP on the system controller.

9. Switch Inputs  -  Each dimmer module shall provide two (2) dry contact inputs for override purposes.  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 override control. 

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

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

12. 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.

D. Controllable Breaker Panel Enclosure

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.) 18 circuit - 48”H X 20”W X 5.25”D

b.) 30 circuit - 48”H X 20”W X 5.25”D

c.) 42 circuit - 60”H X 20”W X 5.25”D 

3. Multi-tapped Transformer  -  The enclosure shall be supplied with multi-tapped transformer and shall not require specification of voltage for each control location.  

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

5. Optional Door-in-Door shall allow for additional access to interior components after mounting by the contractor.

E. Circuit Breakers

1. Mechanical -  Standard and controllable breakers shall be of the bolt in type.  Both types shall be capable of being installed in the same enclosure.

2. Optional main breaker may be easily added in the field if not ordered originally from factory.

3. Controllable Circuit Breaker Ratings -  Breakers shall be available in both single pole and two pole type up to 30Amps.  A limited 1-year warranty shall be provided on the individual circuit breakers.  

a.) 65kAIC at 120V

b.) 14kAIC at 277V

c.) Series ratings available up to 150kAIC at 480/277VAC

4. Controllable Circuit Breaker Response – Controllable circuit breakers shall be individually settable to respond as normally open, normally closed, momentary on, momentary off, or for Sweep Switch operation. 

5. Operation – The controllable circuit breaker shall operate by means of a solenoid operated relay that is integral to the circuit breaker device.  Controllable breakers that use a miniature DC motor shall not be acceptable.

F. Controllable Breaker Panel Low-Voltage Input Module

1. Input/output features -  Module shall provide low voltage switch inputs, pilot light outputs and analog inputs.  Low-voltage input 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. The module shall provide the following input and output connections:

a.) Eight override switch inputs

b.) Eight pilot light outputs

c.) Two analog inputs for 0 - 10VDC operation

d.) 24VDC accessory power terminals

G. 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.  Do not install system controllers into the enclosures until 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 buss.

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. Printer Port - Provide a front mounted plug for connection of a printer.  It shall be possible to print all user programming, event data, and log data directly from the system controller without the need for a personal computer.  

5. 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 connection of internal serial devices.

6. [option] RS485 ARCNET port – Provide an internal terminal block connection for the network buss wire connection.

7. RS485 Control Station port – Provide an internal terminal block connection for the dimming control station and/or addressable button station buss.

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.

H. [option] Telephone Interface - The system controller shall have provision for interfacing with the building touch-tone telephone lines and shall provide for override, remote programming, on-line monitoring and control functions, as well as a variety of remote factory support functions. Hardware shall support transmission speeds of up to 33K baud.  Each system controller that is configured for telephone interface shall provide the following features as a minimum:

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

2. 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.

3. Telephone override - It shall be possible to override the status of output loads on or off 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.

4. Factory support - Provide dial-in factory support capability 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.   

I. [option] Network  -  System controllers shall be capable of panel-to-panel communications over a high-speed 156Kbps, hard-wired data network or Ethernet LAN. Network wire shall be twisted and shielded pair, installed in a daisy chain configuration, and rated for RS-485 data communication.  Network wire type and installation shall be per the lighting control system manufacturer’s requirements without exception. Network protocol shall be BACnet( over ARCNET® (ANSI 878.1) token passing and BACnet IP.  Systems utilizing proprietary networking schemes shall not be acceptable. 
J. Preset Dimming Control Stations - Preset controls stations shall provide 6 presets, master raise/lower, individual raise/lower, and off control for 4, 8, 12, or 16 control channels as indicated. 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. Standard faceplate finish shall be brushed stainless steel. Optionally, brushed aluminum, polished stainless steel, polished brass or painted white, black or ivory shall be supplied as indicated. Controls shall be capable of storing a total of 16 presets.  Selectable fade times for each preset shall be provided.  Available fade times shall be INSTANT, 5, 10, 15, 30, 45 seconds or 1, 5, 10, 30, 60 minutes.. Each channel shall have an associated 10 segment LED bar graph which shall indicate the intensity of the lighting. Master raise/lower function shall adjust intensity of all control channels simultaneously. 
2.03 FIRMWARE FEATURES

A. [option] 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.    
B. Groups - It shall be possible to associate output relays into logical control groups.  Any “group” shall be assign-able to schedule events, switch inputs, analog inputs or telephone overrides as a single entity.  It shall not be necessary to program functions or schedules individually for each output relay.

C. Outputs - Outputs shall be individually settable through the system controller to respond as normally open, normally closed, momentary on, momentary off, or for Sentry™ switch operation.  Outputs shall respond as programmed when the service override switch is activated.

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

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

F. Schedules - The system shall support the creation of 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.  

G. Schedule Assignment - Unique schedules may be assigned to each day of the week to create 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.  Alternately, 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.

H. 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.  Three types of override shall be available:

1. Standard - 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.  A priority On override shall cancel automatically after 24 hours and the group shall revert to schedule operation if applicable.  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. A priority Off override shall cancel automatically after 24 hours and the group shall revert to schedule operation if applicable.  

I. Transmit - Each system controller input and output shall include provision to annunciate it’s actuation over the network making the event available for use by all controllers on the network.  This function shall be set via the UIP on the system controller and  not require the use of a personal computer for inter-panel operation over the network.

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

K. 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 buss 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.

L. 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 and write to the printer, if attached, 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.  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.) New script

g.) 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.

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. 

M. 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 using any suitable terminal emulation program.  The script file shall be user editable using a text editor or word processing software.

N. 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, THEN, ELSE, AND , = (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, INC COUNTER # (increment counter #), DEC COUNTER (decrement counter #), and RESET COUNTER.

2.04 CONFIGURATION SOFTWARE

A. The system shall support the use of optional off-line personal computer based software for user programming and monitoring of system status and operation.  The configuration software shall be a 32 bit application and shall run on any personal computer using the Windows95/98/NT operating system.

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. [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 contractor shall arrange for all required telephone lines and touch-tone telephone override wiring as shown on the plans. 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.

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.  

B. Factory Support

Factory telephone support shall be available at no cost to the owner during the warranty period. 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 one (1) year limited warranty on the lighting control system and software.  A ten (10) year limited warranty shall be provided on the lighting control relays.

END
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