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Guideform Specification 

Lighting Integrator Complete Control

AIA Division 16 Specifications - Section 16950
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 WattStopper, 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

2.02 LIGHTING CONTROL PANELS

Provide lighting control panels in the locations and capacities as indicated on the plans and schedules.  Each panel shall be of modular construction and consist of the following components:

1) Enclosure/Tub shall be NEMA 1, NEMA 3R, or NEMA 4 as indicated on the plans, 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.

2) Cover shall be configured for surface or flush wall mounting of the panel as indicated on the plans.  The panel cover shall have a hinged and lockable door with restricted access to line voltage section of the panel.

3) Interior assembly shall be supplied as a factory assembled component specifically designed and listed for field installation.  The interior construction shall provide total isolation of high voltage (class 1) wiring from low voltage (class 2) wiring within the assembled panel. The interior assembly shall include intelligence boards, power supply, DIN rails for mounting optional Class 2 control devices, and individually replaceable latching type relays.   The panel interiors shall include the following features:

a) Provision for one or two optional control and automation cards.

b) Removable, plug-in terminal blocks with screw-less connections for all low voltage terminations.

c) Individual terminal block, override push button, and LED status light for each relay

d) Switch inputs associated with each relay and group channel shall support two or three wire, momentary or maintained contact switches or 24VDC input from occupancy sensors.

e) Automatic support for occupancy sensor sequence of operation.  Low voltage inputs automatically reconfigure when connected to a WattStopper occupancy sensor head.  Occupancy sensor shall switch lighting on and off during unoccupied periods but shall not turn lighting off during scheduled occupancy periods. 

f) Isolated contacts within each relay shall provide true relay state to the electronics.  True relay state shall be indicated by the on-board LED and shall be available to external control devices and systems.

g) Automatic sequenced operation of relays reduces impact on the electrical distribution system when large loads are controlled simultaneously.

h) Group, channel, and pattern control of relays shall be provided through a simple button-press interface within the panel.  Any group of relays can be associated with a channel for direct on/off control or pattern (scene) control via a simple programming sequence using the relay and channel override push buttons and LED displays.

i) Relay group status for each channel shall be provided through bi-color operation of the LED indicators.  Solid red indicates that all relays in the group are on, solid green indicates that the group is in a mixed state, and blinking green indicates that the relays have blink warned and are currently timing out.

j) Each relay and channel terminal block shall provide a 24V pilot light signal.  It shall be possible to configure the system for support for any Class 2 pilot light voltage with the use of an auxiliary power supply.

k) Single pole latching relays with modular plug-in design.  Relays shall provide the following ratings and features:

i) Electrical: 

(1) 30 amp ballast at 277V

(2) 20 amp ballast at 347V

(3) 20 amp tungsten at 120V

(4) 30 amp resistive at 347V

(5) 1.5 HP motor at 120V

(6) 14,000 amp short circuit current at 347V

ii) Mechanical:

(1) Individually replaceable, ½” KO mounting with removable Class 2 wire harness

(2) Actuator on relay housing provides manual override and visual status indication, accessible from Class 2 section of panel

(3) Dual line and load terminals each support two #14 – #12 solid or stranded conductors

(4) Tested to 300,000 mechanical on/off cycles

(5) Isolated low voltage contacts provide for true relay status feedback and pilot light indication.

l) Power supply shall be a multi-voltage transformer assembly with rated power to supply all electronics, occupancy sensors, 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.  

4) The Dataline wire will be supplied by the equipment manufacturer and will include the manufacturer’s name, catalog number printed on the wire jacket. The contractor, at its own expense, will replace an improper dataline wire. 

5) Panels shall be digitally addressed and support bi-directional communication between each other and other intelligent field devices specified elsewhere.
2.03 DISTRIBUTED AUTOMATIC RELAY PACKS

Provide Automatic Relay Pack distributed lighting controllers in the locations as indicated on the plans and schedules.  Each ARP shall be suitable for mounting within the ceiling plenum to a junction box through a standard ½” KO opening.  ARP units shall be networked digital devices and share the dual pair digital communications network wire with the Digital Dataline Switches where specified.  Each ARP shall provide the following features:

1) NEMA 1 housing, 6.63” x 6.13” x 2.13”, shall be rated for use in return air plenum spaces.
2) Each pack shall have two independent load control relays.  Relays shall employ zero cross switching circuitry to extend relay life and mitigate the affects of switching high inrush ballasted loads.  
3) Relay load rating shall be 20 amps ballast at 120/277 VAC 60Hz, 20 amps incandescent at 120 VAC60Hz, 1 hp at 250 VAC 60Hz.
4) Provide two form C auxiliary relays, contacts rated 1 amp at 24VDC.  Auxiliary relays shall track the state of the load control relays and be suitable for interfacing with HVAC or other external systems.
5) Each pack shall provide a 200 mA, 24 VDC auxiliary power source suitable for operation of optional daylight and occupancy sensors.
6) The ARP shall receive scheduled occupancy and override commands via the digital network.  The logic shall allow for tuning the sequence of operation independently for normal and after hours operating periods.  
7) Provide support for direct connection of one or two low voltage switches. Control logic for interaction of manual switch operation with all sequence of operation shall be resident within the ARP and shall not depend upon the network connection for proper operation.
a) Input logic shall support three-wire or two-wire momentary type switches, DIP switch selectable.

b) Provision to bridge switch inputs for control of both relays from one switch.

c) Switches shall be individually programmable for manual on - automatic off operation for either scheduled or occupancy sensor based operation.
8) Provide support for direct connection of a passive infrared, ultrasonic, or dual technology occupancy sensor.  The occupancy sensor signal shall be directed to both relays and shall allow selection of a different sequence of operation for each relay.  Sequence of operation shall include: on only, off only, on and off, or disabled.  It shall be possible to set a different sequence of operation for each relay during normal occupancy hours and afterhours periods as determined by the system schedule.
9) Provide support for direct connection of a daylight sensor.  The daylight sensor signal shall automatically be directed to the second relay in the pack.  A signal from the daylight sensor indicating that there is sufficient daylight in the space will initiate a shed condition in the logic that will turn off the second relay. When the daylight sensor indicates that sufficient daylight is present, the shed condition will be restored and the relay will return to the pre-shed logical state.
10) Unless otherwise directed on the plans or in the specifications, each ARP shall be located in the plenum above the door to the controlled room.  Where conditions require variance in mounting location, the contractor shall accurately mark the location of each ARP on the as built drawings and include this information in the project manuals.
2.20 ADVANCED COMMUNICATIONS, INTEGRATION AND PC CONNECTIVITY

Provide an advanced communications network that supports optional features like PC connectivity, TCP/IP connections, advanced programming system documentation, enhanced diagnostics, historical and runtime accumulation, and graphic programming and control.

1) The system shall support the following advanced operating scenarios:

1) Adjustable override periods for after hour use based upon the day of the week. 

1) Preemptive override before OFF to prevent blink warning and to start a new override time delay.  

1) Allow common areas to remain ON when specific relays in a panel are ON. Egress timer starts a countdown when the last watched relay turns OFF.    

1) Master Switch Control with blink option to provide a blink warning and five minute countdown for occupants when a master switch is turned OFF

1) Interior daylighting control to turn OFF lights when available natural light meets occupants’ lighting needs.  Lights will only come on during occupied periods when enough natural light is not available. 

1) Occupancy Sensor Integration: Allows relays to automatically follow occupancy sensors’ status, or interlock the sensors with daily schedules (Relays stay ON during scheduled ON time, and follow sensors only during after hours).

2) Communications

2) Each panel shall support RS232 twisted pair and optional RS-485 connections. Either protocol may be used for programming, monitoring, and control. The dataline shall allow simultaneous operation of multiple communications access points to support multiple operator terminals and communications with other building automation systems. 

2) Each panel shall be capable of stand-alone automatic operation and the network shall achieve full distributed processing.

2) All programming shall be accomplished with a Windows based PC running compatible software package. 

3) Hardware Features

3) Each communication control card shall be capable of providing all logic, control, runtime data, status information, and communications functions for up to 48 relays in a panel.

3) EEPROM power loss memory and clock holdup time: 30 days 

3) Self-diagnostics: Automatic diagnostics on all memory, input/output card modules, relays, and dataline.

3) Clock: Digital with time, day of week, and date. Automatic leap year compensation. Programmable Daylight Savings Time and Standard Time adjustment.

4) WinControl Software

4) Schedules

4) Each communication control card shall support up to 24 unique weekly schedules out of a total of 1,000 available per system. Each schedule shall allow up to eight events per day for a repeating seven day week.

4) Up to 32 holidays may be defined for any specific date. On that date any of the three holiday schedules may be assigned.

4) Relays may be programmed to switch to a different weekly schedule on any specific date, and then revert back to normal at another time. This allows for future schedule changes to be programmed ahead of time. 

4) "Spring Ahead" and "Fall Back" dates for daylight savings time changes may be entered full two years ahead. Software also supports the ability to "Auto fill" in the next two occurrences of each of these dates.

4) Time Delay / Blink Warning

4) Used during unoccupied periods, assignable for each relay.  

4) Time delays from 2 to 1,440 minutes.

4) Blink Warning: 1-second OFF blink followed by a 5 minute grace period before OFF. 

4) An optional second blink warning one minute before OFF.

4) Operates automatically for all scheduled OFFs and time delay overrides.

4) Occupant overrides may be entered before the blink warning to prevent a scheduled blink and shutdown.

4) Analog Photocell Configuration

4) Enable any group switch card input (eight per group switch card) to act as an analog input into the panel for use with photocells or other analog devices

4) Select the photocell from list of available types including:

4) Indoor, 0 - 500 foot candles

4) Indoor, 0 - 50 foot candles

4) Skylight, 0 - 6000 foot candles

4) Outdoor, 0 - 200 foot candles

4) Establish trigger parameters for each analog input with:

4) Separate on and off set points

4) Separate on and off time delays

4) Load to be controlled by the input

4) A total of 32 sets of trigger parameters may be established per panel 
4) Analog Photocell Monitoring

4) Actual foot candle light levels per photocell and the current trigger state of the loads may be read using the Operators Software specified in section 2.21.
4) Telephone Override 

4) Each relay shall respond to up to eight different telephone override codes. Maximum of 9999 telephone codes can be programmed.

4) Runtime Counters for Each Relay

4) Cumulative runtime (up to 31 years) and number of cycles (up to 17 million) since last reset. User re-settable. 

4) Daily runtime for the current day and each of the prior 40 days.

4) Monthly runtime for current and 14 prior months.

4) Activity Logs

4) Store previous relay events including the time, new state, and cause for the change in state.

4) Annunciate over the dataline and RS232 port when the table is 25%, 50%, 75% and 100% full.

2.21 OPERATOR’S SOFTWARE

1) User programming and editing may be conducted both online or offline in a Windows based software application. 

2)  Data shall be entered through a simple menu-driven user interface.

3) The software shall simplify integration with other software products by allowing the lighting control manufacturer’s components to be embedded into other Windows applications. These features shall include the following:

a) BACnet connectivity with optional WebLink.

b) Drag and Drop interface programming supported throughout the program.

4) Basic operating software provides the following:

a) Site wiring documentation for all connected relay panels and system components.

b) English descriptions of each relay's circuit designation, circuit description, switch and calculated load. 

c) RS232 and TCP/IP Connection to Lighting Control Panel

d) Monitor/Control all relays. Software shall show actual relay states, with an optional menu showing how and when the relay state occurred, and when next scheduled to change. 

e) Simulate all functions.

5) System Parameters

a) System software to be sized based appropriately for the system – 250, 500, 750 or unlimited relays. Any number of sites may be programmed from a single software package (based on hard drive space).

b) Passwords Matrix Features allowed per site. 

c) User defines functions accessible for each password (Document, Program, Initialize, Transfer from PC, Transfer to PC, Control, Simulate/Test).

d) Configure software to automatically contact remote sites using a modem or I/P address.

6) Other Features

a) Online help brings up a context sensitive help screen.

b) One step menu option to back up all site information to a backup drive.

c) The software shall include Trends and Relay Runtime Analysis that will allow the operator to analyze the operation of specific areas and identify those exceeding normal runtimes. Individual relays may be assigned a kWh weighted value or simply analyzed on a runtime basis. In both cases, the relays may be assigned to logical groups and plotted for the last 30 days or 12 months.

7) System Design Capability
a) From the lighting control system software database, the software shall be able to automatically create a system single line drawing, panel schedules and specifications that can be exported in DXF format for use in standard CAD drawings.

2.24 CENTRAL PROGRAMMING, MONITORING, AND CONTROL WORK STATION 

1) Desktop Computer work station will provide monitoring, programming and control of the system.

2) The computer will be a Pentium 4 class personal computer with monitor for enhanced color graphics display. The system shall be shipped complete with all memory, cables, and peripheral devices. The complete system shall be factory tested prior to shipment. The system shall include at a minimum:

a) 3 GHz, Intel Pentium 4 based personal computer

b) 17” SVGA flat panel color monitor

c) 60 GB hard disk

d) 256 MB RAM

e) CD +R/+W drive

f) Lighting control software, WinXP Pro 

2.25 ETHERNET MULTI-USER CONNECTIVITY – WEBLINK
1. System Description

a. A network appliance will provide multi-user, simultaneous access to the lighting system using standard TCP/IP and the WinControl software specified in Section 2.21 above.

b. All IT infrastructure that is required for connectivity shall be specified elsewhere and is not considered part of the lighting control system requirements.

c. The network appliance will include the following hardware:

i. Ethernet, Serial and Parallel port

ii. Optional 56K BAUD internal modem 

iii. Video graphics card

2. Features

a. Multiple users (each with a licensed copy of WinControl) will be able to simultaneously connect to the IP address of the WebLink.

b. Users may be connected via an Intranet, or Internet depending upon network security limitations.

c. Provide the capability to monitor the status of each relay and to override each relay using only a web browser

d. A single user may connect using WinControl, via the internal modem of the WebLink.

e. The WebLink will provide all the features of a direct connected site to the simultaneous users.

3. Events Scheduler Module (Schools, Retail and Event Centers)

a. 365 day event scheduling will allow “Events” to be defined as a series of commands to allow a preprogrammed timed sequence to occur by selecting the start time and stop time of the event. Events may be programmed as a repeating schedule with specific start and ending times or as one time scheduled events.

b. 365 day programming will simplify single day activities for schools, retail applications, or event centers.  The schedules may be programmed up to two years in advance.  

4. MyLights Personal Lighting Control Module

a. Provide personal lighting control for multiple users via an enterprise LAN connection between the WebLink and each user’s desktop PC.

b. The system shall monitor the user’s mouse and keyboard activity and maintain lighting in the space during periods of occupancy as indicated by the PC activity.

c. Provide an adjustable off time delay.  At the expiration of the time delay after last PC activity, the lights shall blink warn and provide an adjustable grace period before turning off the lighting.  Any PC activity by the user shall cancel the impending off action.
d. An icon on the user’s PC system tray shall provide access to set up and override features that shall include:
i. Override off
ii. Override on for set period of time

iii. Lighting zone selection with password protection

5. BACnet Integration with Building Automation System

a. Provide an Ethernet or BACnet IP connection as required for connectivity to the BAS

b. Each lighting control panel shall be exposed to the BAS as a BACnet Device with an individual BACnet Device ID.

c. The lighting control relays within each panel shall be exposed as BACnet Binary Output objects with read/write capability for control and status monitoring.

d. System group codes shall likewise be exposed as Binary Output objects and shall provide capability for a single command from the BAS to control multiple relays in multiple panels simultaneously via the lighting control network.

e. To facilitate a seamless integration with the BAS, the BACnet object Description Property fields shall be automatically populated with the relay, group code, and panel text descriptions from the lighting control system database as created by the WinControl software.
2.26 REALTIME COLOR GRAPHICS SOFTWARE 

1) System Description

a) Color graphics software, WinControl Graphics, shall allow a user to monitor and control the low voltage relays through a graphical color interface. The system will allow the user to create drawings through a graphics generator provided with the system. The system will control the relays in a real-time environment; i.e. all system changes will be communicated immediately through the color graphic screens.

b) The application will provide a visual representation of the floor plan, drawn to scale, with each fixture displayed on screen.  Fixtures can automatically indicate the relay controlling them on screen. The software will include “fly overs” which will display fixture information when the mouse pointer is over a defined object on the screen.

c) The software will fully integrate with the base software; all system databases including wiring documentation and system runtime information will be available to the graphic software.

d) The software shall be based upon Microsoft’s Component Object Model (COM) and shall support Active-X technology for integration.  

e) The software shall include (specify quantity if required) ____ color graphic screens created by a factory authorized representative. These screens will be provided based on the owner's requested illustrations.

2) Graphic Screen Features

a) The graphic software will allow full programming of the system from the animated graphic floor plans.

b) The operator will be able to zoom in and pan the floor plan for more detail.

c) The system shall be provided with a matrix password table to allow any user access to individual, selectable features.

d) Manual control of the relays, or simulation of system wide functions, shall be possible by a single click of the mouse.

e) Programmable "action spots" will allow an operator to pre-define commonly used manual control functions, or allow the operator to jump to other color graphic screens.

f) System animation will support multi‑ballast control of a fixture representing multi-level lighting, as well as animation for monitoring of fans or other "animated devices." Animation will also include a "Failure" definition to occur in event of relay failure.

g) Relay definitions and circuit numbers from the base software will be displayed on screen when requested by the user. Relay circuit numbers will be automatically displayed inside the fixture to provide useful information to the operator.

3) Graphic Screen Generation

a) Contractor shall provide CAD floor plans to the manufacturer for generation of graphic screens.

b) As-Built relay panel and reflected ceiling documentation must be provided to the manufacturer before graphic screen development can begin.

2.31 DIGITAL DATALINE SWITCHES

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.

1) Each button shall be individually programmable. Programming of buttons shall not require the use of a computer or other programming device.  It shall be possible to assign relays or channels to buttons using a simple button press interface. Each button can control any one of the following options:

i) Any individual relay in any single panel.

ii) Any group of relays in any single panel.

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

2) For applications that require pattern switching, buttons shall function as a scene control using an ON/OFF/Not Controlled pattern of relays instead of the normal All ON/OFF.

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

4) 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.

5) 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.

6) 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.

7) Multiple dataline switches programmed to control the same relay or relay group shall indicate the same status automatically.

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

9) 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.

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

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

PART 3   CONTROL OF EMERGENCY LIGHTING

Where indicated, lighting control panels designated for control of emergency lighting shall be provided with factory installed provision for automatic by pass of  relays controlling emergency circuits upon loss of normal power.  Panels shall be properly listed and labeled for use on emergency lighting circuits and shall meet the requirements of UL924 and NFPA 70 - Article 700.

PART 4   EXECUTION

4.01 SUPPORT SERVICES

1) System Start Up and Commissioning

1) Manufacturer shall provide a factory authorized technician to confirm proper installation and operation of all lighting control system components.  The startup requirement is intended to verify:

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

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

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

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

2) System Training

2) 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.

3) System Programming

3) Manufacturer shall provide system programming including:

3) Wiring documentation.

3) Switch operation.

3) Telephone overrides.

3) Operating schedules.
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