SECTION 260943 - network lighting controls

PART 1 – GENERAL

1.01 SUMMARY
A. The contractor shall install the wireless network lighting controls as specified herein and as shown on applicable drawings. 
B. Related sections:

1. 260923 – Occupancy Sensors

2. 260923 – Photocell
3. 265100 – Interior Lighting Fixtures

1.02 SYSTEM DESCRIPTION & OPERATION 

A. The wireless lighting control system (WLCS) shall provide lighting control and lighting energy monitoring. The WLCS shall provide control of individual fixtures or small groups of fixtures and at a system level collect the operational and energy consumption information to monitor and control an entire lighting system. 
B. The wireless lighting control network shall be a highly distributed control network. To ensure future flexibility all control decisions shall be made in the end control devices such as the light controllers.  A system using a centralized controller or gateway to provide the control logic for the behavior of the end devices shall be prohibited.

C. The WLCS shall be capable of providing continuous dimming using industry-standard 0-10 VDC dimming ballasts and drivers.
D. The WLCS shall provide a network or networks of wireless devices that communicate by radio frequency in a mesh network and communication conforming to an open standard. The WLCS shall include Web-based enterprise software for monitoring and managing the WLCS, including a graphical interface for viewing and maintaining schedules. 

E. The WLCS shall be capable of building automation system integration with LC&D panels and controls allowing for full building control.

1.03 SUBMITTALS 

A. Submit product datasheets for all devices provided in the WLCS.

Submit standard wiring diagrams for the typical lighting fixtures, wall switch and sensor interfaces. 
Submit a sequence of operation for each typical space type describing the typical control functions and occupant interactions with the lighting controls.

Upon receipt of notice of proposal acceptance, the successful bidder shall create and submit floor plans showing the type and location of each network device and each controlled light fixture. Submitted floor plan(s) shall include a bill of material listing all control devices, model numbers and quantities for each floor or location. Drawings shall be created from the electronic files received from the building’s owner or representative (See Section 3.02).

1.04 APPROVALS

B. Prior approval from the owner’s representative is required for products or systems manufactured by companies not specified in the Network Lighting Controls section of this specification. 
Any alternate product or system that has not received prior approval from the owner’s representative at least 10 days prior to submission of a proposal package shall be rejected. Alternate products or systems require submission of catalog datasheets, system overview documents and installation manuals to the owner’s representative.

For any alternate system that requires wired communication between field controllers, bidders shall provide system riser diagrams detailing communication wiring and control wiring including wiring details of all typical light fixtures with the submitted proposal package.  Bidders shall provide a total installed cost including itemized labor costs for installing a wired communication network.

1.05 QUALITY ASSURANCE

C. All hardware components shall be listed by UL specifically for the required application.

D. All wireless network devices shall comply with FCC Part 15 Subpart A.

E. The successful bidder shall install and configure the WLCS according to the manufacturer’s installation instructions, wiring diagrams, the project submittals and the plans and specifications.

1.06 WARRANTY 

A. Hardware: The manufacturer shall provide a three year warranty on all control devices supplied and installed. Warranty coverage shall begin on the date of shipment. The manufacturer will, at its option, repair or replace any defective products within the warranty period. The manufacturer is not liable for improper installation or incidental damages, and the warranty does not cover the cost of installation or removal of the equipment. 
B. System Operation: For one year following system completion (as described in Section 3.04), the manufacturer shall warrant that the system operates as specified and per the approved submittals and that the system operation conforms to the submitted sequences of operations. 
1.07
MAINTENANCE

F. The manufacturer shall make available to the End-User a method of ordering new equipment for expansions, replacements or parts to be used as spares. The manufacturer must make new or remanufactured parts available for a minimum period of 10 years from the system’s date of purchase.
G. The manufacturer shall provide extended support that is billable at half or whole day rates. 
PART 2 – EQUIPMENT

2.01

ACCEPTABLE MANUFACTURERS 

H.  Lighting Control & Design (LC&D), an Acuity Brands Company
Unless otherwise noted, all basic components (wireless light controllers, sensor interfaces, wall controls, gateways and enterprise software) shall be provided by the same manufacturer. 

2.02 
WIRELESS NETWORK

I. All wireless network devices shall communicate via radio frequency using the RDT wireless protocol.  The WLCS shall communicate at a radio frequency of 902 MHz.
J. All wireless communication shall be encrypted using the 128 Advanced Encryption Standard (AES).
K. The wireless lighting control network shall be a highly distributed control network. To ensure future flexibility all control decisions shall be made in the end control devices such as the light controllers.  A system using a centralized controller or gateway to provide the control logic for the behavior of the end devices shall be prohibited.  Similarly, a system which features a single point of failure, like a logic controlling gateway or a system repeater, shall be prohibited.
L. All wireless network devices shall have their configuration programming stored in non-volatile memory.

M. All wireless network devices shall be capable of having their firmware upgraded by over- the-air programming. 
N. The intent of the WLCS is to provide a flexible network that is configurable for present and future building requirements.  The intent is that individual fixtures or small groups of fixtures respond to multiple local and global signals including occupancy control, daylighting, wall switching, automatic scheduling and automatic demand response. 

O. The WLCS shall be configured to work with industry-standard occupancy sensors and photocells. Proprietary occupancy sensors and photocells that are network specific shall not be allowed.  If an occupancy sensor or photocell fails, the same device or equivalent replacement device shall be available for purchase from an electrical distributor.

P. The WLCS has a recommended spacing 30’ from the inside of the fixture with a recommended spacing of 60’ from external devices.  

2.03

EQUIPMENT 
Q. Wireless Remote Module
1. The wireless remote module shall be suitable for control of commercial and industrial lighting including fluorescent, HID, induction and LEDs.  
2. The wireless remote module shall be responsive to multiple inputs as well as downloaded automatic schedules.  Each wireless remote module shall respond to the highest priority signal to control its relay(s) and dimming output.

3. Dimming controllers shall determine the correct dimming level based upon multiple control strategies including task tuning, daylighting, personal dimming, preset scene controls and demand response.

4. The wireless remote module shall be available in the following configurations:

a. A form factor that with a knockout for all installation on the outside of a fixture or on a junction box (wires all exit through knockout).

5. The wireless remote module shall have a universal power supply that operates at 120 or 277VAC.
6. The wireless remote module shall be capable of being individually queried, configured and manually controlled from a remote location.
7. Each wireless remote module shall provide full energy monitoring of its controlled lighting.  
a. Amperage, Voltage and Watt Hours
b. Lamp or ballast failure reporting
8. Automatic schedules shall be downloaded and saved in non-volatile memory in the wireless remote module.
9. The wireless remote module shall automatically recover from any power failure. Should power be interrupted and subsequently returned, the lights shall resume normal operation.
10. For mounting external to a light fixture, the wireless light controller must be UL 2043 listed for mounting in a plenum.

11. The wireless remote module shall be available in single relay and single relay plus 0-10V dimming.
R. Wireless Control Sensors
12. Wireless control sensor shall communicate wirelessly using RDT protocol

13. The wireless control sensor shall be powered by a photovoltaic supply, with optional battery allowing for minimum maintenance.
14. The wireless control sensor shall sense the presence of human activity within the desired space and fully control the on/off function of individual fixtures or a group of fixtures.
15. The wireless control sensor shall be available with zero, one, or two integrated Class 1 switching relays, and up to one 0-10VDC dimming output.  Sensors shall be capable of switching 120/277/347VAC.  
16. Sensors shall be able to function together with other sensors in order to provide expanded coverage.
Wireless Wall Control 
1. Wireless wall control shall communicate wirelessly using RDT protocol

2. Wireless wall control shall be available to manually turn on or off lights or adjust their level but shall not override the automatic functions of the system.

3. One model of wireless wall control shall be capable of being used throughout and shall be capable of the following functions: 

a. On and off control of an individual or group of lighting fixtures

b. Press and hold for raising and lowering light levels where dimming is installed. If dimming is not installed, then a similar function shall be provided by stepping through switched levels.
c. Command a number of lights to go to a scene

d. Afterhours timed overrides of automatic schedules

4. Wireless wall control shall be fully maintenance free and not require batteries or line power.
5. Wall switch shall be available in white or ivory.

Gateway 
17. The gateway shall exchange messages between the WLCS devices and the onsite or remote hosted database. The connection from gateway to other devices and the optional system server via CAT5 cables
18.  The gateway shall not act as a centralized logic controller. If the gateway were to be powered down, all control functions in the wireless light controls such as wall switch control, daylighting and occupancy control must continue to be made in a normal fashion. A system using a centralized controller or gateway to provide the control logic for the behavior of the end devices shall be prohibited.  Similarly, a system which features a single point of failure, like a logic controlling gateway or a system repeater, shall be prohibited.
19. The gateway shall provide data buffering to ensure data integrity when uploading data to the enterprise database. 
20. To provide security, the gateway shall be unresponsive to wireless signals that do not conform to the lighting specific protocol and command set of the WLCS.

21. The gateway shall be powered either by Power over Ethernet ( PoE ) or by a wall transformer plugged into a 120V wall outlet.  

22. The gateway shall be supplied with mounting hardware suitable for wall mounting in an office environment or utility closet.

S. Unity GX2 Enterprise Database

1. The database shall be optional and not required for normal operation of the WLCS.  Any system mandating a software and database package for daily operation shall be prohibited.

2. The database shall store system and device configuration data for the WLCS. Any system modification shall be recorded, and an audit trail shall be maintained.
3. The database shall be used to restore device configuration data in the event that data needs to be reloaded.

4. The database shall log system events and historical energy use.

5. The database shall record and store system health and maintenance data.

6. The database shall be relational and shall be searchable by multiple parameters including device, event or type.

7. All data shall be encrypted in transport and authenticated by the application.

8. The database shall provide application-level security. Only authorized users will be able to view and modify data. 
9. Access to the data within the database shall be provided through Unity GX2 PC and web based software tools.
T. Unity GX2 Enterprise Software

1. Control and Monitoring of the WCLS shall be possible by both a PC and a Web based utility package. 
2. The PC based tool shall allow control and monitoring of the WLCS via a floor plan or tree list interface, including lighting, occupancy sensors, photo sensors, third party sensors, and IP cameras.  In addition, facility manager shall be able to reconfigure zones graphically by drawing a bounding box around, or creating a custom list of, desired lights to be added to control zone.  

3. The Web-based software can be used to monitor and manage the WLCS from any computer at any location as long as the computer has Internet capabilities and has a current version of Internet Explorer or Google Chrome browser. 

4. Software shall be able to alert/alarm user regarding number of strikes (On/Off cycles), total run time, daily/total energy usage, and detected occupancy.  Alerts shall be available via software dashboard or by SMS/Email.

5. Secure Web pages shall provide dynamic data monitoring and system management tools including maintenance of operating schedules.

6. Software shall be capable of integrating and monitoring multiple buildings and locations.

7. Software shall be secured by a username and password with customizable user-defined access levels. 
8. The software shall display current and historical energy consumption to track energy savings. Software shall also display monetary savings, kWh savings and CO2 abated.

9. The software shall provide master scheduling capabilities, including recurring and one-time scheduling, allowing for flexibility and adjustability that is fully responsive to the facility’s lighting needs. 

10. The software shall be capable of displaying lists of network devices and the key device characteristics. 

11. All system information shall be encrypted during transmission and authenticated.

U.  Demand Response

1. The WLCS shall provide a method of automatically responding to a utility signal to reduce the electrical demand from the controlled lighting.
2. The WLCS shall be programmed to dim or switch off lower priority lighting in a minimum of two steps. When a signal is received for a moderate reduction, an initial set of lights will be commanded off. The WLCS features additional levels of lighting reduction as necessary.
3. When the utility signal to reduce demand is removed, the WLCS shall automatically restore lighting to their appropriate levels.
Part 3 – EXECUTION
3.01  
INSTALLATION 

A. The successful bidder may schedule a pre-installation coordination meeting on site with the manufacturer’s representative and the owner’s representative. The pre-installation coordination meeting shall review the project plans and specifications, the project submittals, installation methods, jobsite conditions and the installation schedule. The manufacturer’s representative shall provide the name and telephone number for a technical support person available to answer questions and provide additional information throughout the project.
B. The successful bidder shall coordinate the system installation and start-up to occur in a timely manner.
C. If new lighting fixtures are being installed, the successful bidder shall coordinate with the lighting fixture manufacturer to factory install the wireless lighting controllers and for the lighting fixture manufacturer to provide compatible ballasts or drivers.
D. The successful bidder shall coordinate with the owner to secure the required connection to the building network and the required Internet access.
E. Installation of the specified equipment and system components shall be in accordance with the manufacturer’s instructions.

F. System installation in occupied spaces shall be performed in a manner that is not disruptive to occupants during normal working hours. Prior to the beginning of the next business day, the contractor is responsible for cleanup of all construction materials and debris. All lighting fixtures shall be fully reassembled.
G. Provisions shall be made so that all required lighting shall be on during normal working hours and during and following the system installation.
3.02

OWNER REQUIREMENTS

A. Owner is to provide after-hours access to the controlled areas as needed for a timely completion of the installation.
B. Owner’s IT manager is to discuss network access options. IT manager to provide optional secured access through the network firewall to allow communication with the gateway(s) and the Unity GX2 enterprise database.

C. Owner is to provide an electronic file of a reflected ceiling plan showing the lighting fixtures in the controlled areas. As an alternate, when the owner does not have lighting drawings, owner is to provide files of the building’s floor plan. Files are to be in a standard CAD format, such as AutoCAD’s DWG format.
3.03

SYSTEM START-UP AND PROGRAMMING 

A.
Upon completion of the installation by the installer, the system shall be started up and programmed by an authorized representative of the manufacturer.

 B.
System start-up and programming shall include: 

23. Identifying the physical location for each WLCS device.
24. Identifying the lights controlled by each wireless light controller and recording the amperage of the controlled lights at their minimum and maximum output
25. Ensuring that each device is functioning properly.
26. Organizing the controlled lighting into functional groups for automatic scheduling, occupancy control, daylight-responsive dimming, wall switch control, task tuning and demand response.
27. Creating and verifying automatic schedules.

C. Initial start-up and programming is to occur on-site. Additional programming may occur on-site or remotely over the Internet as necessary.
3.04

SYSTEM COMPLETION AND ACCEPTANCE
A. Once the system is operational, the manufacturer may schedule and complete an optional system and software training with the owner’s representative. Training shall provide an overview of the system's key components including hardware and Web application. Training shall focus on the appropriate, available management tools. 
B. The manufacturer is to provide the owner or owner’s representative as-built versions of the submittals required, as depicted in Section 1.03. As-built documentation is to be marked “As-Built” and marked with the corresponding revision date. As-built documentation shall include network configuration information, including location of gateways.

C. The notebooks shall include contact information for system support and Web addresses and at least one lowest level username and password to gain access to the Web application.
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Section 260943 – Network Lighting Controls
Page 9

