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Guideform Specification 

Lighting Integrator for Digital Lighting Management

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 requirements for Class A applications. 

UL Approvals: Relay panels and accessory devices are to be UL listed under UL 916 Energy Management Equipment. Emergency relay panels shall be co-listed under UL 924 Emergency Lighting Equipment.

1.04 SUBMITTALS

Submit manufacturer's data on lighting control system and components including shop drawings, detailed wiring diagrams, and cut sheets as required under related specification sections. 

1.05 MANUFACTURERS

This specification is based on products from WattStopper, Santa Clara, CA. Complete information on any other system proposed as a substitute must be submitted in writing for approval a minimum of 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:

a) Enclosure/Tub shall be NEMA 1, sized to accept an interior with 1 ( 8 relays, 1 ( 24 relays and 6 four-pole contactors, or 1 ( 48 relays and 6 four-pole contactors.

b) 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.

c) 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:

i) Removable, plug-in terminal blocks with screwless connections for all low voltage terminations.

ii) Individual terminal block, override pushbutton, and LED status light for each relay.

iii) Direct wired 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.

iv) Automatic support for occupancy sensor sequence of operation. Direct wired 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. 

v) Digital inputs (four RJ-45 jacks) shall support 1-, 2-, 3-, 4-, and 8-button digital switches and digital occupancy sensors.

vi) 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.

vii) Automatically sequenced operation of relays to reduce impact on the electrical distribution system when large loads are controlled simultaneously.

viii) Group, channel, and pattern control of relays shall be provided through a simple keypad 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 pushbuttons and LED displays.

ix) 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.

x) 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.

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

(1) Electrical: 

(a) 20 amp ballast at 277V

(b) 20 amp ballast at 347V

(c) 20 amp tungsten at 120V

(d) 20 amp resistive at 347V

(e) 1.5 HP motor at 120V

(f) 14,000 amp short circuit current rating (SCCR) at 347V

(2) Mechanical:

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

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

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

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

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

d) 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. 
e) Lighting control panels shall be WattStopper model LILM8, LILM24 or LILM48 as shown on the plans.

2.10 BACnet® BASED DIGITAL COMMUNICATIONS

The lighting control panel shall support digital communications to facilitate the extension of control to include interoperation with building automation systems and other intelligent field devices. Digital communications shall be RS485 master/slave token passing-based using the BACnet® protocol.

a) The panel shall have provision for an individual BACnet device ID. The device ID description property shall be writable via the network to allow unique identification of the lighting control panel on the network.

b) The panel shall support MS/TP MAC addresses in the range of 0 ( 127 and baud rates of 9600k, 38400k and 76800k bits per second.

c) Lighting control relays shall be controllable as binary output objects in the instance range of 1 ( 48. The state of each relay shall be readable and writable by the BAS via the object present value property.

d) Lighting control relays shall report their true on/off state as binary input objects in the instance range of 1 ( 48. 

e) The eight channel groups associated with the panel shall be represented by binary value objects in the instance range of 1 ( 8. The occupancy state of each channel group shall be readable and writable by the BAS via the object present value property. Commanding 1 to a channel group will put all relays associated with the channel into the occupied mode. Commanding 0 or NULL shall put the relays into the unoccupied mode.

f) Setup and commissioning of the panel shall not require manufacturer-specific software or configuration tools of any kind. All configuration of the lighting control panel shall be performed using standard BACnet objects or via the on-board LCD display and user keypad. Provide BACnet objects for panel setup and control as follows:

i) Binary output objects in the instance range of 1 ( 48 (one per relay) for on/off control of relays.

ii) Binary value objects in the instance range of 1 ( 8 (one per channel) for normal hours/after hours schedule control.

iii) Binary input objects in the instance range of 1 ( 48 (one per relay) for reading true on/off state of the relays.

iv) Analog value objects in the instance range of 1 ( 48 (one per relay) shall assign relays to channel groups in the range of 1 ( 8.

v) Binary value objects in the instance range of 101 ( 108 (one per channel group) shall assign the channel to follow auto-on or manual-on mode when transitioning to occupied.

vi) Analog value objects in the instance range of 101 ( 108 (one per channel group) shall assign a blink warn time value to each channel. A value of 5 shall activate the blink warn feature for the channel and set a 5-minute gracetime period. A value of 250 shall activate the sweep feature for the channel and enable the use of sweep type automatic wall switches. 

vii) Analog value objects in the instance range of 211 ( 208 (one per channel) shall assign an after hours time delay value to the channel in the range of 1 ( 240 minutes. 

viii) Multi-state value objects in the instance range of 1 ( 8 (one per channel) shall provide the state of the relays assigned to the channel. Valid states shall be ALL ON, MIXED, BLINK, and ALL OFF.

g) The description property for all objects shall be writable via the network and shall be saved in non-volatile memory within the panel.

h) The BO and BV objects shall support BACnet priority array with a relinquish default of off and after hours respectively.

2.20  USER INTERFACE

Each lighting control panel shall be supplied with an integral user interface consisting of a keypad and associated OLED display screen. The user interface shall allow setup, configuration, and diagnostics of the panel without the need for software or connection of a computer. The user interface shall have the following functions as a minimum:

a) Set network parameters including panel device ID, MS/TP MAC address, baud rate and max master range.

b) Enter meaningful names for the panel, relays, and channels.

c) View normal hours/after hours status of each channel.

d) Override the normal hours/after hours mode for each channel.

e) View the 16 priority array slots for each channel and relay.

f) Program the schedule response for each channel as:

i) Automatic-on or manual-on.

ii) Enable/disable blink warn.

iii) Enter override time delay as 0 (none) to 240 minutes.

2.30  DIGITAL NETWORK SWITCHES
Provide digital wall switches with 1, 2, 3, 4, or 8 buttons, in the colors indicated on the plans. Switches shall connect to the panel via standard Cat 5e cable with RJ-45 terminations. Digital wall switches shall have the following features:

a) Available colors: white, ivory, light almond, grey or black.

b) Single gang device shall fit standard decorator opening and use standard wall plates.

c) LED indicator on each button for status and locator function.

d) Concealed configuration button with LED indicator for binding buttons to relays, no software or computer shall be required.

e) Infrared window for use with handheld two-way wireless configuration tool,

f) Selectable function mode per button shall be momentary toggle (on/off), on only, or off only.

g) Removable button assembly for field color change or substitution of engraved buttons.

h) Two RJ-45 ports for connection to panel or other switches and/or occupancy sensors.

i) Open topology digital network via Cat 5e wire.

j) Digital switches shall be WattStopper LMSW series as indicated on the plans.
2.40  DIGITAL OCCUPANCY SENSORS

Provide digital occupancy sensors to control relays in locations as shown on the plans. Sensors shall be either passive infrared, ultrasonic, or dual technology as indicated. Sensors shall be either ceiling or wall mounded and connect to the panel using Cat 5e cable with RJ-45 terminations. Digital occupancy sensors shall have the following features:

a) Setup and calibration shall be digital and precisely repeatable from sensor to sensor.

b) User interface with pushbuttons and illuminated LCD screen for setup and calibration.

c) Ladder-free setup and calibration with optional handheld two-way infrared commissioning tool.

d) Sensitivity, 0 ( 100% in 10% increments.

e) Time delay, 1 ( 30 minutes in 1 minute increments.

f) Test mode with five-second time delay for simplified walk testing.

g) Digital occupancy sensors shall be WattStopper LM series as indicated on the plans.

2.50  SCHEDULE,  GROUP, AND PHOTOCELL CONTROL OF RELAYS
The lighting control panel shall support schedule, group, and photocell control functions via the network as configured in the optional Segment Manager controller or building automation system. The lighting control panel shall be fully compatible with building automation systems that are BACnet compliant. See related specification sections for additional information on interfacing the lighting control panel(s) to the building automation system. 

2.60  BROWSER-BASED PROGRAMMING AND CONTROL 

The digital segment manager shall be a compact controller capable of hosting the schedule, photocell, and group relay control functions for a network of up to 96 LILM series lighting control panels. The segment manager shall provide the following features:

a) Provision for 1 to 3 separate network segments to facilitate efficient network wire routing.

b) Compact housing with screw tab mounts for surface installation and integral DIN rail mounting slot for NEMA 1 installation in the LMSM-ENC1 enclosure.

c) Web browser-based user interface; shall not require the installation of any lighting control software.

d) User interface accessible form most smart phone browsers when Internet connected. 

e) Login security access control restricting some users to view-only or other limited operations.

f) Automatic discovery of the lighting control panels.

g) Familiar navigation-tree-based browsing to individual lighting control panels.

h) View/override current status of channels and relays.

i) Assign relays to channels.

j) Set channel operating parameters:

i) Automatic-on or manual-on operation.

ii) Enable/disable blink warn.

iii) Override duration time, 0 (none) to 240 minutes.

iv) AS-100 automatic wall switch operation mode.

k) Create and run schedules:

i) Normal hours/after hours schedules for channels.

ii) On/off schedules for relays.

iii) Support for a minimum of 100 unique schedules, each with up to four time events per day.

iv) Support annual schedules, holiday schedules and unique date-bound schedules. 

l) Ethernet connectivity for user access via direct-wired connection, LAN/WAN, or Internet connection.

m) BACnet IP connectivity for connection to building automation systems.

n) Segment manager shall be WattStopper LMSM-201 with one network segment or LMSM-603 with support for three network segments.

PART 3   EXECUTION

3.01 SUPPORT SERVICES

System Start Up and Commissioning

a) Manufacturer shall provide a factory authorized technician to confirm proper installation and operation of the lighting control panels, switches, and occupancy sensors.

b) The technician shall provide training on the lighting control features of the system and shall verify that the panel(s) is communicating with the building automation system.

c) The system integrator or BAS vendor shall be responsible for all integration including the mapping of BACnet objects into the BAS logic, schedules and graphics.
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