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Guideform Specification 

Lighting Integrator – Automation Option
OVERVIEW

Watt Stopper/Legrand designs and manufactures a comprehensive family of lighting controls including occupancy sensors, lighting control panels, DALI dimming controls and daylighting controls. 

The Lighting Integrator (LI) is a lighting control system suitable for any medium size lighting project, and for all types of buildings such as commercial offices, manufacturing, retail, schools, institutional buildings, airports, and stadiums. The LI panels are available in  8, 24, and 48 capacities designed to operate with Watt Stopper photocells, occupancy sensors, daylighting controls, and switches. Modularity allows panels to be configured for specific control functions and provides a scalable system that allows for future expansion and added functionality with plug-in accessories. The LI panel remains compatible with The Watt Stopper’s large installed lighting control panel base, adds enhanced operation with our occupancy and photocell sensors, and offers improved connectivity to other building control systems via BACnet or by dry contacts. 
LI panels include an enclosure (tub), also available in NEMA 3R or NEMA 4 ratings, with flush or surface mounted covers. A low voltage section contains relay driver cards that support relays in groups of four, a power supply module that supports occupancy sensors, a motherboard that supports the optional expansion modules, inputs for photocell, dataline switches, and other panel accessories. A separate high voltage section organizes relay and contactor high voltage connections to lighting circuits, and the 24 and 48 relay panels accept DIN mounted contactors for multi-phase loads.

WinControl Designer is a lighting control design and layout software package that generates one-line drawings and schematics in an AutoCad DXF format along with all panel, switch, sensor and relay schedules.  WinControl Designer is a free software package that can be obtained from your Watt Stopper sales representative or by calling 800-879-8585 or can be downloaded from http://www.wattstopper.com/sales/litdownload.html/WinControl/Designer.

HOW TO USE THIS SPECIFICATION: 

This document is intended for editing by the designer to eliminate sections that are not required for a specific project; sections to be edited or deleted are highlighted in yellow. There are five Product (2.0 – 2.3) sections that can be used to tailor the specifications to the unique needs of the project:

If you have any questions or would like technical support, please contact your local Watt Stopper representative or Watt Stopper’s system applications team at 800-879-8585.  

To download the latest versions of this specification and all product cut sheets go to: http://www.wattstopper.com/sales/litdownload.html.

PART 1 GENERAL

1.01 INTRODUCTION
The work covered in this section is subject to the requirements in the General Conditions of the Specifications. Contractor shall coordinate the work in this section with the trades covered in other sections of the specification to provide a complete and operable system.

1.02 SYSTEM DESCRIPTION

Extent of lighting control system work is indicated by drawings and by the requirements of this section. It is the intent of this section to provide an integrated, energy saving lighting control system including Lighting Control Panels, Occupancy Sensors, and Daylighting Controls from a single supplier. Contractor is responsible for confirming that the panels and sensors interoperate as a single system.

1.03 QUALITY ASSURANCE

Manufacturers: Firms regularly engaged in the manufacture of lighting control equipment and ancillary equipment, of types and capacities required, whose products have been in satisfactory use in similar service for not less than 5 years.  

Comply with NEC, NEMA, and FCC Emission requirements for Class A applications.  

UL Approvals: Relay panels and accessory devices are to be UL listed under UL 916 Energy Management Equipment. Configured to order or custom relay panels shall be UL Listed under UL 508, Industrial Control Panels.

1.04 SUBMITTALS

Submit manufacturer's data on lighting control system and components including shop drawings, detailed point to point wiring diagrams, and floor plans showing occupancy and daylighting sensor locations. Provide typical mounting details for occupancy and daylighting sensors for this application.  

1.05 MANUFACTURERS

This specification is based on products from Watt Stopper/Legrand, Santa Clara, CA. Any other system wishing to be considered must submit descriptive information 10 days prior to bid. Prior approval does not guarantee final approval by the electrical engineer. The contractor shall be completely responsible for providing a system meeting this specification in its entirety. All deviations from this specification must be listed and individually signed off by the consultant.

PART 2 PRODUCTS

2.10 RELAY PANELS

System Description

Lighting Control Panels shall be UL listed and consist of the following:

Enclosure/Tub: NEMA 1, NEMA 3R, or NEMA 4 as indicated on the drawings, sized to accept an interior with 1-8 relays, 1-24 relays and six (6) four pole contactors, or 1-48 relays with six (6) four pole contactors.

Cover: Surface or Flush as required, hinged, and lockable and with restricted access to line voltage section.

Interior: Barrier included for separation of high voltage (class 1) and low voltage (class 2) wiring. The interior shall include intelligence boards, power supply, mechanically latched control relays and multi-pole contactors.   The interiors will include the following features:

Screwless, removable, plug-in connections for all low voltage terminations.

Each relay shall be capable of individual ON/OFF control by a low voltage switch and/or occupancy sensor input. 

The system shall monitor true relay status; the relay status will be displayed at the onboard pilot LED and monitored by the system electronics.

Stagger the ON and OFF sequence of the relays.

Heavy Duty Relays – Mechanically latching contacts with single moving part design for improved reliability.  Relays to have the following characteristics:

30 amp NEMA 410 electronic ballast rated and 20 amp tungsten, rated for 50,000 ON/OFF cycles at full load, Support #12 - #14 AWG solid or stranded wire and rated for 120, and 277 volts; 20 amp NEMA 410 electronic ballast rated and 20 amp tungsten 347 volts. 

30 VAC isolated contacts for status feedback and pilot light indication.

14,000 amp short circuit current rating.

Contactors shall be DIN rail mounted, four pole standard, normally open or normally closed, electrically held with 120 or 277 volt coil voltage to match panel control power voltage. Contactors shall be compatible with all lighting, ballast and HID loads and be rated for 277 volt 20 amp tungsten and 600 volt 30 amp ballast loads.  

Power Supply: Multi-voltage transformer assembly with enough power to supply all electronics, occupancy sensors, dataline switches, pilot lights, and photocells as necessary to meet the project requirements. Power supply to have internal over-current protection with automatic reset and metal oxide varistor protection.  

2.11 Group, Channel and Pattern Control 

Provide an optional Group Switching card (GS) that allows simple group and pattern configuration at the panel without requiring handheld devices or special programming tools. The GS shall allow any group of relays within the panel to be associated (smartwired) to a channel button using the following procedure:

Press and hold the group pushbutton for several seconds. The group LED and the LEDs for relays currently controlled by that input will begin to flash.

Select the relays to be controlled. The LED for each relay smartwired to the channel selected will be flashing ON/OFF. Press the associated relay control button to add/delete that relay to/from the group.

Press the group pushbutton again. The LEDs will stop flashing and the group pushbutton and associated switch inputs will now control the relays selected.

Group Status: Each group pushbutton shall include an LED status indication. The LED will be ON whenever all of the relays within the group are ON; and shall go OFF when all of the relays within the group go OFF. The LED will be green when in a “mixed” state. Each channel shall also have an associated dry contact closure and pilot contact which tracks the LED operation described above. 

Hardware Features

Each GS card will support up to eight groups (channels). The 8-relay and 24-relay panels shall support one GS card; the 48 relay panels will support two cards.

Individual relays may be assigned to more than one channel, and the channel status will be annunciated appropriately. 

Each channel shall also have an input for connecting switch or dry contacts for controlling a channel. Inputs shall accept 2 or 3-wire, maintained or momentary inputs, or a 24 VDC signal from occupancy sensor or other voltage signaling device. Groups may be controlled by: an on-board group pushbutton switch, low voltage switch, dataline switch, occupancy sensor, photocell, or time of day.

Screwless, removable, plug-in terminals will be provided for all low voltage wiring connections.

2.12 AUTOMATION PANEL NETWORKING AND DATALINE SWITCH SUPPORT

An automation control card provides an Echelon® based network for communications between the intelligent field devices, panels and optional Echelon based Clock, BMS Module, Universal Switch Module and Photocontrol Module. 

The modules in multiple panels shall be linked over a single dataline that uses the open digital Echelon/LonTalk® protocol for communications. 

The dataline shall extend from the lighting control panel and provide a single communications bus to allow dataline switches and other intelligent field devices to communicate with the panels.

Dataline communications wire shall be 18 AWG, 4 unshielded copper conductors (two independent twisted pairs) meeting Class 2P NEC code requirements. The dataline can be run in a loop, serial, or star configuration. 

2.21 NETWORK CLOCK

Provide an eight channel network clock that connects to the system using the four conductor data communications wire network described in Section 2.12.

The clock will be used to schedule any of the eight global channel groups (Section 2.03) in the relay panel network.   The clock will support all of the energy saving features required of ASHRAE 90.1 - 2001, IECC 2003, as well as all state and local energy codes.  

The clock will provide astronomic capabilities, time delays, blink warning, daylight savings, and holiday functions and will include a battery back up for the clock function and EEPROM for program retention. Clocks that require multiple events to meet local code lighting shut off requirements shall not be allowed.

The clock shall allow unique scenario and time delays. Scenarios are:

Scheduled ON / OFF

Manual ON / Scheduled OFF

Manual ON / Auto Sweep OFF (for AS-100 Switches)

Astro ON / OFF (or Photo ON / OFF)

Astro and Schedule ON / OFF (or Photo and Schedule ON / OFF)

The clock shall include system diagnostic functions to identify devices anywhere on the network dataline, and will function as a dataline switch programming tool.

Features

Clear 8-line, 22-character per line display and a simple user interface and online help.

Retains memory and time for a minimum of 10 years.
2.22  (OPTIONAL) EIGHT CHANNEL PHOTOCONTROL MODULE

Provide a single photocell for measuring exterior light levels. The photocell shall connect to a photocontrol module mounted on the DIN rail inside the panel low voltage section and connected to the dataline communications wire. (Section 2.10). 

The Photocontrol Module shall integrate seamlessly with either the Network Clock or the BMS Interface Module, replacing the astronomic control function on the clock. The control module shall measure the actual exterior light and display this level in footcandles (fc) on the unit LCD display. 

The controller shall have eight individual setpoint adjustments that are available to the lighting control network over the dataline communications wire.   

Features

Real time, 2 line LCD display of actual exterior light level up to 200 fc.

Channel set points and parameters programmed via the Network Clock or BMS Interface Module.

Choice of OPERATE or TEST modes, with simulated light level for testing.

Automatic deadband and 5 minute time delay to avoid cycling.

2.23 (OPTIONAL) BUILDING MANAGEMENT SYSTEM INTERFACE (if using, NETWORK CLOCK section)
The BMS module shall provide an occupied/unoccupied signal to all networked relay panels by using dry contact closures from any automation system. The module will also provide the blink warning signal, time delay feature and all necessary requirements for ASHRAE 90.1 – 2001, IECC 2003 as well as state and local energy codes required for this project.  

The BMS module accepts timing signals from another system, and does not provide its own scheduling; it shall include a unique egress delay option for each group to allow time for occupants to clear the area before lighting is turned OFF.

Features

2 line LCD display with simple data entry for each of eight channels

User-selectable intelligent scenarios to handle standard lighting control functions for each channel independently, including:

Schedule ON / Schedule OFF

Manual ON / Schedule OFF

Automatically detects the presence of the eight channel Photocontrol Module on the dataline and adds the Dark scenarios to the menus, accepting actual light level readings for the following scenarios:

Dark ON / Dark OFF

Dark ON / Schedule OFF

User-selectable egress delay up to 240 minutes (4 hours) to allow safe exit after channel status changes to Unoccupied.

Isolated, single-pole input contact for each channel, user-definable with choice of Occupied = Open or Occupied = Closed.
24 VAC, 1 amp status output contacts, user-definable with choice of closed contact = Any ON, All ON, All OFF, Any OFF.

2.30 (OPTIONAL) LOW VOLTAGE SWITCHES / PLATES 

Description

Low voltage switches shall provide a momentary signal to allow individual relay control or group control using the Group Switching card specified in Section 2.03 above. Switches shall be available in 1-button, 3-button, 5-button, or 9-button designs. The 1, 3, and 5 switch devices shall mount in a standard single gang box: the 9-switch version in a two-gang box.

Features

Switches shall be constructed of non-breakable Lexan on all exposed parts and shall include a matching screwless Lexan wall plate.

Individual buttons shall have a removable clear cover to allow standard 9 mm (3/8 inch) labeling tape to be used to identify the controlled loads

Each switch shall use an LED pilot light for the individual buttons to indicate status of the controlled relay or group of relays.

2.40 (OPTIONAL) DATALINE SWITCHES 

Description

Intelligent digital switching shall be provided operating on the dual twisted pair communication wire. Switches shall be available in single, dual, quad, or octal (1-button, 2-button, 4-button, or 8-button) designs. The single, dual, and quad devices shall mount in a standard single-gang box, the octal version in a two-gang box.

Each button in a switch can be individually programmed. Programming is done by smartwiring rather than with a handheld keypad or computer. Each button can control any one of the following options:

Any individual relay in any single panel.

Any group of relays in any single panel.

Any group of relays in the system (via network clock or WinControl software package). 

For applications that require pattern switching, any button can perform its function using an ON/OFF/Not Controlled pattern of relays instead of the normal All ON/OFF.

Features

Switches shall be constructed of non-breakable Lexan on all exposed parts and shall include a matching screwless Lexan wall plate.

Individual buttons shall have a removable clear cover to allow standard 9 mm (3/8 inch) labeling tape to be used to identify the controlled loads.

Each switch shall use a bi-color LED pilot light for the individual buttons to indicate status of the controlled relay or group of relays. LED indications are Red for All ON, Green for Mixed State (some relays in the group ON and others OFF), and No LED for All OFF.

Switch LED pilot lights shall flash green to indicate impending off sweep during the five-minute grace period following blink warning of the lights. Once the button is pressed, the LED will change to Red to acknowledge the occupant’s override command to keep lights ON.

Multiple dataline switches smartwired to control the same relay or relay group shall indicate the same status automatically.

Each switch shall also include a locator light illuminating the switch for easy location in the dark.

The dual, quad, and octal switches shall all include a single master button that will override all relays controlled by the individual buttons OFF, or Restore them to their original state. Each switch’s master button configuration can be altered to perform a Master ON/OFF, OFF Only, or Disabled function if desired.

Switches can be configured to follow a “Cleaning” scenario. This specific scenario shall prevent the cleaners from overriding OFF any relays turned ON by the occupant.

Each switch is available in a Key lock Override version. Once a key is inserted, the individual buttons will function for five minutes.

2.32 DATALINE

The Dataline wire will be supplied by the equipment manufacturer and will include the manufacturers name, catalog number and length of wire printed on the wire jacket. The contractor, at their own expense will, replace an improper dataline wire. 

2.50 (OPTIONAL) TELEPHONE OVERRIDE

System Description

Telephone Override Modules shall be connected to the dataline. Each module will have its own extension number and associated RJ11 jack.

The phone module will allow existing Touch-tone phones to override any relay or group of relays in the system.

2.60 OCCUPANCY SENSORS AND POWER PACKS

Occupancy Sensors

All products listed are Watt Stopper product numbers and will integrate fully with the Lighting Control Panels and daylighting controls listed in the project specifications.   

Ceiling sensors: W-500A, W-1000A, W-2000A, W-2000H, UT-300, UT-305, UT-355, DT-200, DT-205, DT-300, DT-305, DT-355, CX-100, CX-105, CI-200, CI-205, CI-300, CI-305, CI-355, WPIR.

Wall sensors:  WI-200, WI-300, WS-200, WA-200, WA-300.

Time Switches: TS-400, TS-400-24

Automatic Control Switch: AS-100

Passive infrared sensors shall:

Utilize Pulse Count Processing and Digital Signature Analysis to respond only to those signals caused by human motion.

Provide high immunity to false triggering from RFI (hand-held radios) and EMI (electrical noise on the line).

Have a multiple segmented Fresnel lens, in a multiple-tier configuration, with grooves-in to eliminate dust and residue build-up.

Dual technology sensors shall

Be either corner mounted or ceiling mounted in such a way as to minimize coverage in unwanted areas.

Use passive infrared and ultrasonic technologies for occupancy detection. Products that react to noise or ambient sound shall not be considered.

Ultrasonic sensors shall:

Utilize Advanced Signal Processing to adjust the detection threshold dynamically to compensate for constantly changing levels of activity and airflow throughout controlled space.

Have an ultrasonic operating frequency that is crystal controlled at 25 kHz within ± 0.005% tolerance, 32 kHz within ± 0.002% tolerance, or 40 kHz ± 0.002% tolerance to assure reliable performance and eliminate sensor cross-talk.  Sensors using multiple frequencies are not acceptable.

All sensors shall be capable of operating normally with electronic ballasts, PL lamp systems and rated motor loads.

Coverage of sensors shall remain constant after sensitivity control has been set.  No automatic reduction shall occur in coverage due to the cycling of air conditioner or heating fans.

When specified, sensors shall utilize SmartSet™ technology for automatically adjustable time delay and sensitivity settings.

All sensors shall have readily accessible, user adjustable settings for time delay and sensitivity. Settings shall be located on the sensor (not the control unit) and shall be recessed to limit tampering.

In the event of failure, a bypass manual override shall be provided on each sensor. When bypass is utilized, lighting shall remain on constantly or control shall divert to a wall switch until sensor is replaced.  This control shall be recessed to prevent tampering.

All sensors shall provide an LED as a visual means of indication at all times to verify that motion is being detected during both testing and normal operation.

Where specified, sensor shall have an internal additional isolated relay with Normally Open, Normally Closed and Common outputs for use with HVAC control, Data Logging and other control options.  Sensors utilizing separate components or specially modified units to achieve this function are not acceptable

Circuit Control Hardware (Power Packs)
Control Units - For ease of mounting, installation and future service, control unit(s) shall be able to externally mount through a 1/2" knock-out on a standard electrical enclosure and be an integrated, self-contained unit consisting internally of an isolated load switching control relay and a transformer to provide low-voltage power.  Control unit shall provide power to a minimum of two (2) sensors.

Power Packs: BZ-100, B120E-P, B277E-P

Relay Contacts shall have ratings of:

13A - 120 VAC Tungsten

20A - 120 VAC Ballast

20A - 277 VAC Ballast

20A – 347 VAC Ballast

Control wiring between sensors and control units shall be Class II, 18-20 AWG, stranded U.L. Classified, PVC insulated or TEFLON jacketed cable suitable for use in plenums, where applicable.

Minimum acceptable wire gauge from the circuit control hardware relays shall be #14 AWG.

2.37 INTERIOR DAYLIGHTING CONTROL ON/OFF SWITCHING, MULTICHANNEL

The daylighting control module shall be capable of switching any type of lighting ON or OFF in response to light level data. The daylight module shall be able to control up to three separate zones.

The photocell is to be mounted remotely from controller.  The photocell shall have a range of .2 to 2000 footcandles.

The control module shall:

Utilize an external photocell to continuously measure light levels. The photocell shall have a linear response with a 0-20 mA signal. The photocell shall be accurate to +/- 5%. The photocell shall be a low voltage device.

Have an adjustable setpoint for each zone.

Have an adjustable deadband up to 70% for single and two channel controllers, and 10% fixed for the 3-channel controller. 

Have an adjustable ON delay of 0-32 seconds, and an adjustable OFF delay of 0-32 minutes. 

Be suitable for panel mounting on a DIN rail.

Be UL listed.

Control Module: LCO-203

Power Supply: BT-203

Override Switch: LS-4C

Photocell: LS-290C

Enclosure: LS-E12

2.38 INTERIOR DAYLIGHTING CONTROLLER, DIMMING, MULTICHANNEL

The daylighting control module shall provide dimming control in response to the daylighting levels. It shall be compatible with 0 to 10 VDC dimming ballasts.

The photocell is to be mounted remotely from the controller. Photocell shall have a range of 30 to 3,000 footcandles.

The control module shall:

Be capable of dimming lighting for one or three control zones from one controller utilizing one photocell.

Be available in 120 VAC or 277 VAC.

Provide separately adjustable dimming settings for each control zone.  Each zone shall have its own adjustable dimming response.

Contain an internal cutoff relay to open after all control zones have been dimmed to minimum output for 12 minutes.

Provide adjustable minimum, maximum output settings, fade and ramp rates.  

Have an optional wall switch override. Wall switch will revert to automatic control when the end of occupancy is signaled. 

Have a dry contact interlock signal to disable the OFF commands from the photocell.

Be suitable for panel mounting on a DIN rail.

Be UL listed

Control Module: LCD-203

Power Supply: BT-203

Override Switch: LS-4C

Photocell: LS-290C

Enclosure: LS-E12

2.39 INTERIOR DAYLIGHTING PHOTOSENSOR DIMMING
The Photosensor shall be a self-contained, ceiling-mounted daylighting control device that detects changes in light levels and raises or lowers electrical lighting in response to the available daylight.

The photosensor shall be: 

A closed loop device that measures both the daylight contribution and the controlled electric light contribution.

A low voltage device, powered by 24 VDC voltage supplied by a power pack.  

Capable of controlling up to 50 standard 0-10VDC electronic dimming ballasts. 

The photosensor shall utilize an internal photocell that measures only in the visible spectrum and has a response curve that closely matches the photopic curve.  

The photocell shall: 

Have a linear response with greater than 1% accuracy over the sensed range. 

Not measure energy in either the ultraviolet or infrared spectrums.  

Have a sensitivity of less than 5% for any wavelengths less than 400 nanometers or greater than 700 nanometers. 

Provide dimming over the full range from .2 VDC to 10 VDC. When maximum dimming is required, a .2-volt output is supplied to the ballast; when full output lighting is required, a 10-volt output is supplied to the ballast.  

Use a sliding setpoint algorithm. 

Maintain the desired task level illuminance for current daylight contribution based on two setpoints, a night setpoint and a day setpoint.  

All setup adjustments shall be:

Made remotely from the photosensor by means of a wireless, infrared handheld remote.  

Done from the floor with no ladders required after the initial installation has been completed.  

The photosensor shall be controllable by a compatible infrared handheld remote that allows an occupant to adjust the light level to their preference while enabling the automatic dimming to continue to maintain the user adjusted setpoint. This adjustment shall limit the user to raise the setpoint level to 25% above the original setting and lower the setpoint level to the minimum.  Any user adjustment made with the handheld remote altering the original setting shall be easily canceled by pressing one button on the remote. This shall restore its operation to the original setting. 

Daylight photosensor: LS-301

Part 3   EXECUTION

3.01 SUPPORT SERVICES

Service Description

(Option) Pre-installation Meeting
Manufacturer shall provide a factory authorized representative to provide a functional overview of the lighting control system prior to products being installed:

Discuss functionality of all products and integration of different products per design requirements

Lighting control panels interfacing with occupancy sensors

Lighting control panels interfacing with daylighting controls

Occupancy Sensors interfacing with daylighting controls 

Confirm location of occupancy sensors and photocells as required

Confirm low voltage control wires meet specification

Explain adjustment options and verify specification requirements for each device 

(Option) System Startup
Manufacturer shall provide a factory authorized technician to confirm proper installation and operation of all system components.  The startup requirement is intended to verify:

That all occupancy and daylighting sensors are located, installed, and adjusted as intended by the factory and the contract documents.

The occupancy sensors and daylighting sensors are operating within the manufacturers specifications.

The sensors and relay panels interact as a complete and operational system to meet the design intent.

Manufacturer to provide a written statement verifying that the system meets the above requirements.

(Option) Training
Manufacturer shall provide factory authorized technician to train owner personnel in the operation, programming and maintenance of the lighting control system including all occupancy sensors and daylighting controls.

(Option) Documentation
Manufacturer shall provide system documentation including:

Reflected ceiling plans showing each occupancy and daylighting sensor location.

System one-line showing all panels, number and type of switches and sensors, dataline, telephone override modules, and central PC.

Drawings for each panel showing hardware configuration and numbering.

Panel wiring schedules.

Typical wiring diagrams for each component.

The manufacturer will certify that the products will meet the product specifications and local energy codes.  If any additional equipment is required to meet the coverage patterns or local energy codes, the manufacturer will provide the additional equipment at no cost to the owner.

(Option) Programming
Manufacturer shall provide system programming including:

Wiring documentation.

Switch operation.

Telephone overrides.

Operating schedules.

These shall be provided on floppy disk compatible with the central PC's Lighting Control Program.

(Option) Extended Warranty
Manufacturer shall provide a (specify) ___ year extended warranty in addition to a required one year warranty for all system components.
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