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SECTION 26 0923 - LIGHTING CONTROL DEVICES

Maintain Section format, including the UH master spec designation and version date in bold in the center
columns of the header and footer. Complete the header and footer with Project information.

Edit and finalize this Section, where prompted by Editor’s notes, to suit Project specific requirements.
Make selections for the Project at text identified in bold.

This Section uses the term "Engineer." Change this term to match that used to identify the design
professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section
titles may have changed.

Delete hidden text after this Section has been edited for the Project.

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

B.  The Contractor's attention is specifically directed, but not limited, to the following documents for
additional requirements:

1. The current version of the Uniform General Conditions for Construction Contracts, State of
Texas, available on the web site of the Texas Facilities Commission.

2. The University of Houston’s Supplemental General Conditions and Special Conditions for
Construction.

1.2 SUMMARY
A. Section Includes:

Digital occupancy and daylighting sensor control time switches.
Photoelectric switches.

Standalone daylight-harvesting switching and dimming controls.
Indoor occupancy and vacancy sensors.

Switchbox-mounted occupancy sensors.

Digital timer light switches.

High-bay occupancy sensors.

Outdoor motion sensors.

Lighting contactors.

Emergency lighting control.
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B. Related Requirements:

1.3

1. Section 26 2726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch
occupancy sensors, and manual light switches.

Control Intent — Control Intent includes, but is not limited to:

1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade
rates, etc.

Initial sensor and switching zones

Initial time switch settings

Task lighting and receptacle controls

Emergency Lighting control

ukwnN

ACTION SUBMITTALS

Submittals shall comply with Division 01 requirements and also comply with additional
requirements indicated in this Section.

Submittals shall indicate contact for each party responsible for preparing the submittals. Include
for each party: company name and address, person's name with contact information including
phone number, e-mail address and date prepared.

Submit catalogs, brochures, product data, shop drawings and other submittal data that contain
only information specific to equipment, products and materials to be furnished. Do not submit
information that describes several different items or options other than those items or options
to be used unless irrelevant information is marked out and relevant material is clearly marked.

Quality Control Review:

1. Carefully check the submittal to ensure there is no missing and contradicting
information.

2. Front page of submittal shall indicate "Quality Control Review By" with list of each
person and company name who performed the quality control review.

Product Data: For each type of product.
Shop Drawings:
1. Show installation details for the following:

a. Occupancy sensors.
b. Vacancy sensors.

2. Interconnection diagrams showing field-installed wiring.
3. Include diagrams for power, signal, and control wiring.
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14 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved:
1. Suspended ceiling components.
2. Structural members to which equipment will be attached.
3. Items penetrating finished ceiling, including the following:
a. Luminaires.
b. Air outlets and inlets.
C. Speakers.
d. Sprinklers.
e. Access panels.
f. Control modules.
B. Field quality-control reports.
C. Sample Warranty: For manufacturer's warranties.
1.5 REFERENCES
A. American National Standards Institute/Institute of Electrical and Electronic Engineers
(ANSI/IEEE) ( www.ansi.org and www.ieee.org).
B. Underwriter Laboratories of Canada (ULC)
C. International Electrotechnical Commission
D. International Organization for Standardization (I1SO):
E. National Electrical Manufacturers Association (NEMA)
F. WD1 (R2005) - General Color Requirements for Wiring Devices.
G. Underwriters Laboratories, Inc. (UL):
1. 916 — Energy Management Equipment.
2. 924 — Emergency Lighting
1.6 SYSTEM DESCRIPTION & OPERATION
A. The Lighting Control and Automation system as defined under this Section covers the following
equipment:
<Insert A/E Name> Lighting Control Devices 260923 -3
AE Project #: <Insert Project Num- UH Master: 08.2020

ber>



University of Houston Master Specification

<Insert Project Name> <Insert Issue Name>
<Insert U of H Proj #> <Insert Issue Date>
1. Digital Room Controllers: Self-configuring, digitally addressable one, two or three relays
controllers with integral current thyristor, 0-10 volt control for ballasts.
2. Digital Occupancy Sensors: Self-configuring, digitally addressable and calibrated
occupancy sensors with LCD display and two-way active infrared (IR) communications.
3. Digital Switches — Self-configuring, digitally addressable pushbutton switches, dimmers,
and scene switches with two-way active infrared (IR) communications.
4. Digital Photosensors: Single-zone closed loop and multi-zone open loop daylighting

sensors with two-way active infrared (IR) communications can provide switching or
dimming control for daylight harvesting.

5. Configuration Tools: Handheld remote for room configuration provides two way
infrared (IR) communications to digital devices and allows complete configuration and
reconfiguration of the device / room from up to 30 feet away. Unit to have Organic LED
display, simple pushbutton interface, and allow send and receive of room variables and
store of occupancy sensor settings. Computer software also customizes room settings.

6. Emergency Lighting Control Unit (ELCU): Allows a standard lighting control device to
control emergency lighting in conjunction with normal lighting in any area within a
building.

7. Digital Lighting Management (DLM) local network — Free topology, plug-in wiring system
(Cat 5e) for power and data to room devices.

8. Network Bridge — provides BACnet MS/TP-compliant digital networked communication
between rooms, panels and the Segment Manager or building automation system (BAS).

9. Segment Manager — provides web browser-based user interface for system control,

scheduling, power monitoring, room device parameter administration and reporting.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide product by one of the
following:
1. Watt Stopper.
2. Acuity Brands Controls, Inc.; Sensor Switch
3. Lutron.
4, Greengate; Eaton.

2.2 OUTDOOR PHOTOELECTRIC SWITCHES

A. Description: Solid state; one set of NO dry contacts rated for 24 V DC at 1 A to operate connected
load, complying with UL 773, and compatible with lighting control panelboard.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.
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2. Light-Level Monitoring Range: 1.5 to 10 FC, with an adjustment for turn-on and turn-off

2.3

levels within that range.

Time Delay: Thirty-second minimum, to prevent false operation.

Mounting: 1/2-inch threaded male conduit.

Failure Mode: Luminaire stays ON.

Power Pack: Dry contacts rated for 20-A LED load at 277-V AC, Sensor has 24-V DC, 150-
mA, Class 2 power source, as defined by NFPA 70.

oukWw

a. LED status lights to indicate load status.
b. Plenum rated.

7. Power Pack: Digital controller capable of accepting four RJ45 inputs with one or two
outputs rated for 20-A LED load at 277-V AC. Sensor has 24-V DC, Class 2 power source,
as defined by NFPA 70.

a. With integral current monitoring
b. Compatible with digital addressable lighting interface.
C. Plenum rated.

DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR SYSTEM

Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual technology
digital (passive infrared and ultrasonic) occupancy sensor. Furnish the Company’s system which
accommodates the square-foot coverage requirements for each area controlled, utilizing room
controllers, digital occupancy sensors and accessories which suit the lighting and electrical
system parameters. Passive infrared only sensors shall not be used for classroom applications.

Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and electronic
documentation. Features include the following:

1. Digital calibration and pushbutton programming for the following variables:
a. Sensitivity — 0-100 percent in 10 percent increments
b. Time delay — 1-30 minutes in 1 minute increments
C. Test mode — Five second time delay
d. Detection technology — PIR, Ultrasonic or Dual Technology activation and/or re-

activation.

e. Walk-through mode
f. Load parameters including Auto/Manual-ON, blink warning, and daylight
enable/disable when photosensors are included.
2. One or two RJ-45 port(s) for connection to DLM local network.
3. Two-way infrared (IR) transceiver to allow remote programming through handheld
commissioning tool and control by remote personal controls.
4, Device Status LEDs including:
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a. PIR Detection
b. Ultrasonic detection
C. Configuration mode
d. Load binding
5. Assignment of occupancy sensor to a specific load within the room without wiring or
special tools.
6. Manual override of controlled loads.

2.4

Units shall not have any dip switches or potentiometers for field settings.

Multiple occupancy sensors may be installed in a room by simply connecting them to the free
topology local room controller.

All devices shall be hard wired. No wireless devices shall be permitted.

Electrical Components, Devices, and Accessories:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.
2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

DIGITAL WALL SWITCHES

Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration;
available in white, light almond, ivory, grey and black; compatible with wall plates with
decorator opening. Wall switches shall include the following features:

1. Two-way infrared (IR) transceiver for use with personal and configuration remote
controls.

2. Removable buttons for field replacement with engraved buttons and/or alternate color
buttons. Button replacement may be completed without removing the switch from the
wall.

3. Red configuration LED on each switch that blinks to indicate data transmission.

4, Blue Load/Scene Status LED on each switch button with the following characteristics:
a. Bi-level LED
b. Dim locator level indicates power to switch
C. Bright status level indicates that load or scene is active

5. Dimming switches shall include seven bi-level LEDs to indicate load levels using 14 steps.

Two RJ-45 ports for connection to local room controller.

<Insert A/E Name> Lighting Control Devices 260923 -6
AE Project #: <Insert Project Num- UH Master: 08.2020

ber>



University of Houston Master Specification

<Insert Project Name> <Insert Issue Name>
<Insert U of H Proj #> <Insert Issue Date>
C. Multiple digital wall switches may be installed in a room by simply connecting them to the free

topology DLM local network. No additional configuration will be required to achieve multi-way
switching.

D. The following switch attributes may be changed or selected using a wireless configuration tool:

1. Load and Scene button function may be reconfigured for individual buttons (from Load
to Scene, and vice versa).

2. Individual button function may be configured to Toggle, On only or Off only.

3. Individual scenes may be locked to prevent unauthorized change.

4. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to
18 hours.

5. Ramp rate may be adjusted for each dimmer switch.

6. Switch buttons may be bound to any load on a room controller and are not load type
dependent; each button may be bound to multiple loads.

E. Electrical Components, Devices, and Accessories:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

2.5 ROOM CONTROLLERS
A. Room Controllers automatically bind the room loads to the connected devices in the space
without commissioning or the use of any tools. Room Controllers shall be provided to match the
room lighting load and control requirements. The controllers will be simple to install and will
not have, dip switches, potentiometers or require special configuration. The control units will
include the following features:

1. Automatic room configuration to the most energy-efficient sequence of operation
based upon the devices in the room.

2. Simple replacement — Using the default automatic configuration capabilities, a room
controller may be replaced with an off-the-shelf unit without requiring any
configuration or setup.

3. Device Status LEDs to indicate:

a. Data transmission

b. Device has power

c. Status for each load

d. Configuration status

4, Quick installation features including:

a. Standard junction box mounting

b. Quick low voltage connections using standard RJ-45 patch cable
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5. Plenum rated

6. Manual override and LED indication for each load
7. Dual voltage (120/277 VAC, 60 Hz)

8. Zero cross circuitry for each load.

B. On/Off Room Controllers shall include:
1. One or two relay configuration
2. Efficient 150 mA switching power supply
3. Three RJ-45 DLM local network ports
4. Discrete model listed for connection to receptacles, for occupancy-based control of plug

loads within the space.

a. One relay configuration only
b. Automatic-ON/OFF configuration
C. On/Off/Dimming enhanced Room Controllers shall include:
1. Real time current monitoring avaitable
2. One, two or three relay configuration
3. Efficient 250 mA switching power supply
4. Two to 4 Four RJ-45 DLM local network ports.
5. One 0-10 volt analog output per relay for control of compatible ballasts and LED drivers.
6. The following dimming attributes may be changed or selected using a wireless
configuration tool:
a. Establish preset level for each load from 0-100 percent
b. Set high and low trim for each load
C. Set lamp burn in time for each load up to 100 hours
7. Discrete models available for 10amp, class 1 connection of 0-10V loads
8. Discrete model listed for connection to receptacles, for occupancy-based control of plug
loads within the space.
a. One relay configuration only
b. Automatic-ON/OFF configuration
D. Electrical Components, Devices, and Accessories:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.
2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 degrees F.
2.6 DIGITAL PHOTOSENSORS
A. Digital photosensors work with room controllers to provide automatic switching or dimming
daylight harvesting capabilities for any load type connected to a room controller. Closed loop
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photosensors measure the ambient light in the space and control a single lighting zone. Open
loop photosensors measure incoming daylight in the space, and are capable of controlling up to
three lighting zones. Photosensors shall be interchangeable without the need for rewiring.

B. Digital photosensors include the following features:

1. An internal photodiode that measures only within the visible spectrum, and has a
response curve that closely matches the photopic curve. The photodiode shall not
measure energy in either the ultraviolet or infrared spectrums. The photocell shall have
a sensitivity of less than 5 percent for any wavelengths less than 400 nanometers or
greater than 700 nanometers.

2. Sensor light level range shall be from 1-10,000 foot-candles (FC).

3. The capability of switching one-third, one-half or all lighting ON and OFF, or raising or
lowering lighting levels, for each controlled zone, depending on the selection of room
controller(s) and load binding to room controller(s).

4. For switching daylight harvesting, the photosensor shall provide a deadband or a
separation between the “ON Setpoint” and the “OFF Setpoint” that will prevent the
lights from cycling after they turn off.

5. For dimming daylight harvesting, the photosensor shall provide the option, when the
daylight contribution is sufficient, of turning lights off or dimming lights to a user-
selectable minimum level.

6. Optional programmable wall switch override to allow occupants to reduce lighting level
to increase energy savings or, if permitted by system administrator, raise and lower
lighting levels for a selected period of time or cycle of occupancy.

7. Infrared (IR) transceiver for configuration and/or commissioning with a handheld
configuration tool, to transmit detected light level to wireless configuration tool, and
for communication with personal remote controls.

8. Red configuration LED that blinks to indicate data transmission.

9. Blue status LED indicates test mode, override mode and load binding.

10. Recessed switch to turn controlled load(s) ON and OFF.

11. One RJ-45 port for connection to DLM local network.

12. An adjustable head and a mounting bracket to accommodate multiple mounting
methods and building materials. The photosensor may be mounted on a ceiling tile,
skylight light well, suspended lighting fixture or backbox.

C. Closed loop digital photosensors include the following additional features:

1. An internal photodiode that measures light in a 100-degree angle, cutting off the
unwanted light from bright sources outside of this cone.

2. Automatic self-calibration, initiated from the photosensor, a wireless configuration tool
or a PC with appropriate software.

3. Automatically establishes setpoints following self-calibration.

4. A sliding setpoint control algorithm for dimming daylight harvesting with a “Day
Setpoint” and the “Night Setpoint” to prevent the lights from cycling.

5. Ceiling Mounted.

D. Open loop digital photosensors include the following additional features:
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1. An internal photodiode that measures light in a 60-degree angle cutting off the
unwanted light from the interior of the room.
2. Automatically establishes setpoints following calibration using a wireless configuration
tool or a PC with appropriate software.
3. A proportional control algorithm for dimming daylight harvesting with a “Setpoint” to
be maintained during operation.
4, Ceiling Mounted.
2.7 DIGITAL TIMER LIGHT SWITCH
A. Description: Combination digital timer and conventional switch lighting control unit. Switchbox-

mounted, backlit LCD display, with selectable time interval in 10, 20-minute increments.

1. Rated 20 amps at 277-V AC for LED.

2. Integral relay for connection to BAS.

3. Voltage: [Dual voltage - 120 and 277 V.

4, Color: White.

5. Faceplate: Color matched to switch.
2.8 HIGH-BAY OCCUPANCY SENSORS

A. Description: Solid-state unit. The unit is designed to operate with the lamp and LED driver
indicated.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Operation: Per drawings.

Power: Line voltage.

Operating Ambient Conditions: 32 to 149 degrees F.

Mounting: Threaded pipe.

Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.
Detector Technology: PIR.

NouhswnN

B. Detector Coverage: User selectable by interchangeable PIR lenses, suitable for mounting heights
from 12 to 50 feet.

C. Shall be able to be connected to the Room Controller directly or via power pack.

D. Accessories: Obtain manufacturer's installation and maintenance kit with laser alignment tool
for sensor positioning and power port connectors.

2.9 EMERGENCY LIGHTING CONTROL UNIT

A. Emergency Lighting Control Unit — A UL 924 listed device that monitors a switched circuit
providing normal lighting to an area. The unit provides normal ON/OFF control of emergency
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lighting along with the normal lighting. Upon normal power failure the emergency lighting
circuit will close, forcing the emergency lighting ON until normal power is restored. Features
include:
1. 120/277 volts, 50/60 Hz., 20 amp ballast rating

Push to test button
Auxiliary contact for remote test or fire alarm system interface

2.10 OUTDOOR MOTION SENSORS

A. Description: Solid-state outdoor motion sensors.

1.

o

10.

11.

2.11 ROOM

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application].

PIR type, weatherproof. Detect occurrences of 6-inch-minimum movement of any
portion of a human body that presents a target of not less than 36 square inches Comply
with UL 773A.

Switch Rating:

a. Separately Mounted Sensor: Dry contacts rated for 20-A LED load at 120- and
277-V AC Sensor has 24-V DC, 150-mA, Class 2 power source, as defined by
NFPA 70.

Tied to the relay panel via power or directly.
Voltage: Dual voltage, 120- and 277-V type.
Detector Coverage:

a. Standard Range: 210-degree field of view, with a minimum coverage area of 900
square feet.
b. Long Range: 180-degree field of view and 110-foot detection range.

Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150
fc. The switch prevents the lights from turning on when the light level is higher than the
set point of the sensor.

Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes.

Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of
the space and help eliminate false "off" switching.

Operating Ambient Conditions: Suitable for operation in ambient temperatures ranging
from minus 40 to plus 130 degrees F, rated as "raintight" according to UL 773A.

NETWORK (DIGITAL LOCAL NETWORK)

A. The digital local network is a free topology lighting control physical connection and
communication protocol designed to control a small area of a building. Digital room devices
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2.12

A

connect to the network using CAT 5e cables with RJ-45 connectors which provide both data and
power to room devices. Features of the digital local network include:

1.

Plug n’ Go automatic configuration and binding of occupancy sensors, switches and
lighting loads to the most energy-efficient sequence of operation based upon the device
attached.

Simple replacement of any device in the network with a standard off the shelf unit
without requiring commissioning, configuration or setup.

Push n’ Learn configuration to change the automatic configuration, including binding
and load parameters without tools, using only the buttons on the digital devices in the
local network.

Two-way infrared communications for control by handheld remotes, and configuration
by a handheld tool including adjusting load parameters, sensor configuration and
binding, within a line of sight of up to 30 feet from a sensor, wall switch or IR receiver.

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/Tube 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.

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.

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

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

C. Direct wired switch inputs associated with each relay and group channel shall
support two-wire, momentary or maintained contact switches.

d. Digital inputs (four RJ-45 jacks) shall support 1-, 2-, 3-, 4-, and 8-button digital
switches, digital |0 modules capable of receiving 0-5V or 0-10V analog photocell
inputs, digital 10 modules capable of receiving momentary or maintained
contact closure inputs, digital photocell modules, and digital occupancy sensors.

e. True relay state shall be indicated by the on-board LED and shall be available to
external control devices and systems via BACnet.

f. Automatically sequenced operation of relays to reduce impact on the electrical
distribution system when large loads are controlled simultaneously.
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g. Group, channel, and pattern control of relays shall be provided through a simple

keypad interface from a handheld IR programmer. 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 for channels 1-9 or a handheld IR programmer for
channels 1-99.

h. Relay group status for each channel shall be provided through red LED
indicators for groups 1-9 and via BACnet for groups 1-99. Solid red indicates that
the last group action called for an ON state and relays in the group are on or in
a mixed state.

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

1) Electrical:
a) 30 amp LED driver at 277V
b) Short circuit current rating
j. 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.

k. Lighting control panels shall be WattStopper model LMCP8, LMCP24 or LMCP48
or approved equal as shown on the plans.

2.13 BACNET BASED DIGITAL COMMUNICATIONS

A. 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.

B. 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.

C. The panel shall support MS/TP MAC addresses in the range of 0 — 127 and baud rates of 9600k,
38400k, 76800k, and 115.2k bits per second.

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

E. Lighting control relays shall report their true on/off state as binary input objects in the instance
range of 1 — 64.
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F. The 99 channel groups associated with the panel shall be represented by binary value objects in

the instance range of 201 — 299. 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 normal hours mode. Commanding O or
NULL shall put the relays into the after-hours mode.

Setup and commissioning of the panel shall not require manufacturer-specific software or a
computer. All configuration of the lighting control panel shall be performed using standard
BACnet objects or via the handheld IR programming remote. Provide BACnet objects for panel
setup and control as follows:

1. Binary output objects in the instance range of 1 — 64 (one per relay) for on/off control
of relays.

2. Binary value objects in the instance range of 1 — 99 (one per channel) for normal
hours/after-hours schedule control.

3. Binary input objects in the instance range of 1 — 64 (one per relay) for reading true
on/off state of the relays.

4, Analog value objects in the instance range of 1 — 64 (one per relay) shall assign relays to
channel groups in the range of 1 — 99.

5. Analog value objects in the instance range of 101 — 199 (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 grace time period. A value of 250 shall
activate the sweep feature for the channel and enable the use of sweep type automatic
wall switches.

6. Analog value objects in the instance range of 201 — 299 (one per channel) shall assign
an after-hours time delay value to the channel in the range of 1 — 240 minutes.

7. Multi-state value objects in the instance range of 1 — 99 (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.

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

The BO and BV 1 — 99 objects shall support BACnet priority array with a relinquish default of off
and after hours respectively. Prioritized writes to the channel BV objects shall propagate
prioritized control to each member relay in a way analogous to the BACnet Channel object.

Panel-aggregate control of relay Force Off at priority 2 shall be available via a single BV5 object.
Force On at priority 1 shall be available via a single BV4 object.

Lockout of all digital switch buttons connected to a given panel shall be command-able via a
single BV2 object. The lock status of any connected switch station shall be represented as
BV101-196.

Lighting control accessory devices connected to the panel shall be represented via BACnet
objects including but not limited to the following:
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1. Digital occupancy sensor detection states shall be readable as Bl objects ranging from
BI1-96.

2. Digital occupancy sensor configuration parameters shall each be accessible as BACnet
objects when applicable to a given product.

a. Occupancy sensor time delay in minutes shall be writeable via AV101-196.
b. Occupancy sensor passive infrared (PIR) sensitivity percentage shall be
writeable via AV201-296.
C. Occupancy sensor ultrasonic (US) sensitivity percentage shall be writeable via
AV301-396.
3. Digital switch buttons shall be readable and writeable as Bl objects ranging from BI101
—-9608.
4. Digital daylight sensors foot-candle readings shall be readable as follows:
a. Analog 0-5V/0-10V sensors connected to a digital input module shall be

represented as Al1-96.

Digital closed loop sensors shall be represented as Al4001-4096.
Digital open loop sensors shall be represented as AI5001-5096.
d. Digital dual loop sensors shall be represented as follows:

oo

1) The upward facing open loop sensor shall be represented as Al6001-
6096.

2) The downward facing closed loop sensor shall be represented as
Al6101-6196.

5. Digital daylight sensor configuration shall be exposed as BACnet objects as follows:
a. Digital closed loop sensors shall be represented as follows:

1) Daylight Sensor Day Setpoint (ftcd) AV4201-4296.

2) Daylight Sensor Night Setpoint (ftcd) AV4301-4396.

3) Daylight Sensor Off Setpoint Delay (minutes) AV4401-4496.
4) Daylight Sensor On Setpoint (ftcd) AV4501-4596.

5) Daylight Sensor Off Setpoint (ftcd) AV4601-4696.

2.14 NETWORK BRIDGE

A. The network bridge connects a DLM local network to a BACnet-compliant network for
communication between rooms, panels and a segment manager or BAS. Each local network shall
include a network bridge component to provide a connection to the local network room devices.
The network bridge shall use industry standard BACnet MS/TP network communication. Closed
or proprietary network communication shall not be acceptable.

B. Features:
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1. Provide Plug n’ Go operation to automatically discover all room devices connected to

the local network and make all device parameters visible to the segment manager via
the segment network. No commissioning shall be required for set up of the network
bridge on the local network.

2. The network bridge shall automatically create standard BACnet objects for selected
room device parameters to allow any BACnet-compliant BAS to include lighting control
and power monitoring features as provided by the DLM room devices on each local
network. Standard BACnet objects shall be provided as follows:

a. Read/write the normal or after-hours schedule state for the room
b. Read the detection state of the occupancy sensor
C. Read/write the On/Off state of loads
d. Read/write the dimmed light level of loads
e. Read the button states of switches
f. Read total current in amps, and total power in watts through the room
controller
g. Read/write occupancy sensor time delay, PIR sensitivity and ultrasonic
sensitivity settings
h. Activate a preset scene for the room
i. Read/write daylight sensor fade time and say and night setpoints
j- Read the current light level, in foot-candles, from interior and exterior
photosensors and photocells
k. Set daylight sensor operating mode
l. Read/write wall switch lock status
2.15 SEGMENT MANAGER
A. The Digital Lighting Management system shall include at least one segment manager to manage
network communication. It shall serve up a graphical user interface via a standard web browser.

Each segment manager shall have support for one, two or three segment networks as required

and allow for control of a maximum of 40 local networks (rooms) and/or lighting control panels

per segment network.
B. Operational features of the Segment Manager shall include the following:

1. Connection to PC or LAN via standard Ethernet TCP/IP.

2. Easy to learn and use graphical user interface, compatible with Internet Explorer 8, or
equal browser.

3. Log in security capable of restricting some users to view-only or other limited
operations.

4, Automatic discovery of all DLM devices on the segment network(s). Commissioning
beyond activation of the discovery function shall not be required.

5. After discovery, all rooms and panels shall be presented in a standard navigation tree
format. Selecting a device from the tree will allow the device settings and operational
parameters to be viewed and changed by the user.
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6. Ability to view and modify room device operational parameters. It shall be possible to
set device parameters independently for normal hours and after-hours operation.
7. Ability to set up schedules for rooms and panels. Schedules shall automatically set
controlled zones or areas to either a normal hours or after-hours mode of operation.
8. Ability to group rooms and loads for common control by schedules, switches or network
commands.
9. Ability to monitor connected load current and display power consumption for areas

2.16

2.17

equipped with room controllers incorporating the integral current monitoring feature.
10. Provide seamless integration with the BAS via BACnet IP. Provide export table with
available parameters.

CONFIGURATION TOOLS

A configuration tool facilitates optional customization of digital local networks, and is used to
set up open loop daylighting sensors. A wireless configuration tool features infrared
communications, while PC software connects to each local network via a USB interface.

Features and functionality of the wireless configuration tool shall include:

1. Two-way infrared (IR) communication with digital IR-enabled devices within a range of
approximately 30 feet.

2. High visibility organic LED (OLED) display, pushbutton user interface and menu-driven
operation.

3. Read, modify and send parameters for occupancy sensors, daylighting sensors, room
controllers and buttons on digital wall switches.

4. Save up to nine occupancy sensor setting profiles, and apply profiles to selected sensors.

5. Temporarily adjust light level of any load(s) on the local network, and incorporate those
levels in scene setting.

Adjust or fine-tune daylighting settings established during auto-commissioning

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.
Comply with requirements in Section 26 0519 "Insulated Conductors, Cables, Wires and
Terminations."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No. 18 AWG. Comply with requirements in Section 26 0519 "Insulated Conductors,
Cables, Wires and Terminations."

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than
No. 14 AWG. Comply with requirements in Section 26 0519 "Insulated Conductors, Cables, Wires
and Terminations."
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine lighting control devices before installation. Reject lighting control devices that are wet,
moisture damaged, or mold damaged.

B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SENSOR INSTALLATION

A. Comply with NECA 1.

B. Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke
detectors, fire-suppression systems, and partition assemblies.

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

3.3 WIRING INSTALLATION

A. Comply with NECA 1.

B. Wiring Method: Comply with Section 26 0519 "Insulated Conductors, Cables, Wires and
Terminations". Minimum conduit size is 1/2 inch.

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited
conductors according to conductor manufacturer's written instructions.

D. Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction,
pull, and outlet boxes; terminal cabinets; and equipment enclosures.

3.4 IDENTIFICATION

A. Identify components and power and control wiring according to Section 26 0553 "ldentification

for Electrical Systems."

1. Identify controlled circuits in lighting contactors.
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2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each
sensor.
B. Label time switches and contactors with a unique designation.
3.5 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and

inspect components, assemblies, and equipment installations, including connections.

B. Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry
has been energized, start units to confirm proper unit operation.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
C. Lighting control devices will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports.
3.6 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting lighting control devices to suit actual
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range.
Set time delay to suit Owner's operations.
2. For daylighting controls, adjust set points and deadband controls to suit Owner's
operations.
3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.
3.7 SOFTWARE SERVICE AGREEMENT
A. Technical Support: Beginning at Substantial Completion, service agreement shall include

software support for two years.

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and
program software upgrades that become available within two years from date of Substantial
Completion. Upgrading software shall include operating system and new or revised licenses for
using software.
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1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and

to upgrade computer equipment if necessary.

3.8 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain lighting control devices.

END OF SECTION 26 0923
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. The Contractor's attention is specifically directed, but not limited, to the following documents for additional requirements:
	1. The current version of the Uniform General Conditions for Construction Contracts, State of Texas, available on the web site of the Texas Facilities Commission.
	2. The University of Houston’s Supplemental General Conditions and Special Conditions for Construction.


	1.2 SUMMARY
	A. Section Includes:
	1. Digital occupancy and daylighting sensor control time switches.
	2. Photoelectric switches.
	3. Standalone daylight-harvesting switching and dimming controls.
	4. Indoor occupancy and vacancy sensors.
	5. Switchbox-mounted occupancy sensors.
	6. Digital timer light switches.
	7. High-bay occupancy sensors.
	8. Outdoor motion sensors.
	9. Lighting contactors.
	10. Emergency lighting control.

	B. Related Requirements:
	1. Section 26 2726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.

	C. Control Intent – Control Intent includes, but is not limited to:
	1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade rates, etc.
	2. Initial sensor and switching zones
	3. Initial time switch settings
	4. Task lighting and receptacle controls
	5. Emergency Lighting control


	1.3 ACTION SUBMITTALS
	A. Submittals shall comply with Division 01 requirements and also comply with additional requirements indicated in this Section.
	B. Submittals shall indicate contact for each party responsible for preparing the submittals. Include for each party: company name and address, person's name with contact information including phone number, e-mail address and date prepared.
	C. Submit catalogs, brochures, product data, shop drawings and other submittal data that contain only information specific to equipment, products and materials to be furnished. Do not submit information that describes several different items or option...
	D. Quality Control Review:
	1. Carefully check the submittal to ensure there is no missing and contradicting information.
	2. Front page of submittal shall indicate "Quality Control Review By" with list of each person and company name who performed the quality control review.

	E. Product Data: For each type of product.
	F. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.
	b. Vacancy sensors.

	2. Interconnection diagrams showing field-installed wiring.
	3. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which equipment will be attached.
	3. Items penetrating finished ceiling, including the following:
	a. Luminaires.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Control modules.


	B. Field quality-control reports.
	C. Sample Warranty: For manufacturer's warranties.

	1.5 REFERENCES
	A. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) ( www.ansi.org and www.ieee.org).
	B. Underwriter Laboratories of Canada (ULC)
	C. International Electrotechnical Commission
	D. International Organization for Standardization (ISO):
	E. National Electrical Manufacturers Association (NEMA)
	F. WD1 (R2005) - General Color Requirements for Wiring Devices.
	G. Underwriters Laboratories, Inc. (UL):
	1. 916 – Energy Management Equipment.
	2. 924 – Emergency Lighting


	1.6 SYSTEM DESCRIPTION & OPERATION
	A. The Lighting Control and Automation system as defined under this Section covers the following equipment:
	1. Digital Room Controllers:  Self-configuring, digitally addressable one, two or three relays controllers with integral current thyristor, 0-10 volt control for ballasts.
	2. Digital Occupancy Sensors:  Self-configuring, digitally addressable and calibrated occupancy sensors with LCD display and two-way active infrared (IR) communications.
	3. Digital Switches – Self-configuring, digitally addressable pushbutton switches, dimmers, and scene switches with two-way active infrared (IR) communications.
	4. Digital Photosensors:  Single-zone closed loop and multi-zone open loop daylighting sensors with two-way active infrared (IR) communications can provide switching or dimming control for daylight harvesting.
	5. Configuration Tools:  Handheld remote for room configuration provides two way infrared (IR) communications to digital devices and allows complete configuration and reconfiguration of the device / room from up to 30 feet away.  Unit to have Organic ...
	6. Emergency Lighting Control Unit (ELCU):  Allows a standard lighting control device to control emergency lighting in conjunction with normal lighting in any area within a building.
	7. Digital Lighting Management (DLM) local network – Free topology, plug-in wiring system (Cat 5e) for power and data to room devices.
	8. Network Bridge – provides BACnet MS/TP-compliant digital networked communication between rooms, panels and the Segment Manager or building automation system (BAS).
	9. Segment Manager – provides web browser-based user interface for system control, scheduling, power monitoring, room device parameter administration and reporting.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide product by one of the following:
	1. Watt Stopper.


	2.2 OUTDOOR PHOTOELECTRIC SWITCHES
	A. Description: Solid state; one set of NO dry contacts rated for 24 V DC at 1 A to operate connected load, complying with UL 773, and compatible with lighting control panelboard.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Light-Level Monitoring Range: 1.5 to 10 FC, with an adjustment for turn-on and turn-off levels within that range.
	3. Time Delay: Thirty-second minimum, to prevent false operation.
	4. Mounting: 1/2-inch threaded male conduit.
	5. Failure Mode: Luminaire stays ON.
	6. Power Pack: Dry contacts rated for 20-A LED load at 277-V AC, Sensor has 24-V DC, 150-mA, Class 2 power source, as defined by NFPA 70.
	a. LED status lights to indicate load status.
	b. Plenum rated.

	7. Power Pack: Digital controller capable of accepting four RJ45 inputs with one or two outputs rated for 20-A LED load at 277-V AC. Sensor has 24-V DC, Class 2 power source, as defined by NFPA 70.
	a. With integral current monitoring
	b. Compatible with digital addressable lighting interface.
	c. Plenum rated.



	2.3 DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR SYSTEM
	A. Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual technology digital (passive infrared and ultrasonic) occupancy sensor.  Furnish the Company’s system which accommodates the square-foot coverage requirements ...
	B. Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and electronic documentation. Features include the following:
	1. Digital calibration and pushbutton programming for the following variables:
	a. Sensitivity – 0-100 percent in 10 percent increments
	b. Time delay – 1-30 minutes in 1 minute increments
	c. Test mode – Five second time delay
	d. Detection technology – PIR, Ultrasonic or Dual Technology activation and/or re-activation.
	e. Walk-through mode
	f. Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable when photosensors are included.

	2. One or two RJ-45 port(s) for connection to DLM local network.
	3. Two-way infrared (IR) transceiver to allow remote programming through handheld commissioning tool and control by remote personal controls.
	4. Device Status LEDs including:
	a. PIR Detection
	b. Ultrasonic detection
	c. Configuration mode
	d. Load binding

	5. Assignment of occupancy sensor to a specific load within the room without wiring or special tools.
	6. Manual override of controlled loads.

	C. Units shall not have any dip switches or potentiometers for field settings.
	D. Multiple occupancy sensors may be installed in a room by simply connecting them to the free topology local room controller.
	E. All devices shall be hard wired. No wireless devices shall be permitted.
	F. Electrical Components, Devices, and Accessories:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.


	2.4  DIGITAL WALL SWITCHES
	A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration; available in white, light almond, ivory, grey and black; compatible with wall plates with decorator opening.  Wall switches shall include the following features:
	1. Two-way infrared (IR) transceiver for use with personal and configuration remote controls.
	2. Removable buttons for field replacement with engraved buttons and/or alternate color buttons. Button replacement may be completed without removing the switch from the wall.
	3. Red configuration LED on each switch that blinks to indicate data transmission.
	4. Blue Load/Scene Status LED on each switch button with the following characteristics:
	a. Bi-level LED
	b. Dim locator level indicates power to switch
	c. Bright status level indicates that load or scene is active

	5. Dimming switches shall include seven bi-level LEDs to indicate load levels using 14 steps.

	B. Two RJ-45 ports for connection to local room controller.
	C. Multiple digital wall switches may be installed in a room by simply connecting them to the free topology DLM local network.  No additional configuration will be required to achieve multi-way switching.
	D. The following switch attributes may be changed or selected using a wireless configuration tool:
	1. Load and Scene button function may be reconfigured for individual buttons (from Load to Scene, and vice versa).
	2. Individual button function may be configured to Toggle, On only or Off only.
	3. Individual scenes may be locked to prevent unauthorized change.
	4. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 hours.
	5. Ramp rate may be adjusted for each dimmer switch.
	6. Switch buttons may be bound to any load on a room controller and are not load type dependent; each button may be bound to multiple loads.

	E. Electrical Components, Devices, and Accessories:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.


	2.5  ROOM CONTROLLERS
	A. Room Controllers automatically bind the room loads to the connected devices in the space without commissioning or the use of any tools. Room Controllers shall be provided to match the room lighting load and control requirements. The controllers wil...
	1. Automatic room configuration to the most energy-efficient sequence of operation based upon the devices in the room.
	2. Simple replacement – Using the default automatic configuration capabilities, a room controller may be replaced with an off-the-shelf unit without requiring any configuration or setup.
	3. Device Status LEDs to indicate:
	a. Data transmission
	b. Device has power
	c. Status for each load
	d. Configuration status

	4. Quick installation features including:
	a. Standard junction box mounting
	b. Quick low voltage connections using standard RJ-45 patch cable

	5. Plenum rated
	6. Manual override and LED indication for each load
	7. Dual voltage (120/277 VAC, 60 Hz)
	8. Zero cross circuitry for each load.

	B. On/Off Room Controllers shall include:
	1. One or two relay configuration
	2. Efficient 150 mA switching power supply
	3. Three RJ-45 DLM local network ports
	4. Discrete model listed for connection to receptacles, for occupancy-based control of plug loads within the space.
	a. One relay configuration only
	b. Automatic-ON/OFF configuration


	C. On/Off/Dimming enhanced Room Controllers shall include:
	1. Real time current monitoring available
	2. One, two or three relay configuration
	3. Efficient 250 mA switching power supply
	4. Two to 4 Four RJ-45 DLM local network ports.
	5. One 0-10 volt analog output per relay for control of compatible ballasts and LED drivers.
	6. The following dimming attributes may be changed or selected using a wireless configuration tool:
	a. Establish preset level for each load from 0-100 percent
	b. Set high and low trim for each load
	c. Set lamp burn in time for each load up to 100 hours

	7. Discrete models available for 10amp, class 1 connection of 0-10V loads
	8. Discrete model listed for connection to receptacles, for occupancy-based control of plug loads within the space.
	a. One relay configuration only
	b. Automatic-ON/OFF configuration


	D. Electrical Components, Devices, and Accessories:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 degrees F.


	2.6  DIGITAL PHOTOSENSORS
	A. Digital photosensors work with room controllers to provide automatic switching or dimming daylight harvesting capabilities for any load type connected to a room controller. Closed loop photosensors measure the ambient light in the space and control...
	B. Digital photosensors include the following features:
	1. An internal photodiode that measures only within the visible spectrum, and has a response curve that closely matches the photopic curve. The photodiode shall not measure energy in either the ultraviolet or infrared spectrums. The photocell shall ha...
	2. Sensor light level range shall be from 1-10,000 foot-candles (FC).
	3. The capability of switching one-third, one-half or all lighting ON and OFF, or raising or lowering lighting levels, for each controlled zone, depending on the selection of room controller(s) and load binding to room controller(s).
	4. For switching daylight harvesting, the photosensor shall provide a deadband or a separation between the “ON Setpoint” and the “OFF Setpoint” that will prevent the lights from cycling after they turn off.
	5. For dimming daylight harvesting, the photosensor shall provide the option, when the daylight contribution is sufficient, of turning lights off or dimming lights to a user-selectable minimum level.
	6. Optional programmable wall switch override to allow occupants to reduce lighting level to increase energy savings or, if permitted by system administrator, raise and lower lighting levels for a selected period of time or cycle of occupancy.
	7. Infrared (IR) transceiver for configuration and/or commissioning with a handheld configuration tool, to transmit detected light level to wireless configuration tool, and for communication with personal remote controls.
	8. Red configuration LED that blinks to indicate data transmission.
	9. Blue status LED indicates test mode, override mode and load binding.
	10. Recessed switch to turn controlled load(s) ON and OFF.
	11. One RJ-45 port for connection to DLM local network.
	12. An adjustable head and a mounting bracket to accommodate multiple mounting methods and building materials. The photosensor may be mounted on a ceiling tile, skylight light well, suspended lighting fixture or backbox.

	C. Closed loop digital photosensors include the following additional features:
	1. An internal photodiode that measures light in a 100-degree angle, cutting off the unwanted light from bright sources outside of this cone.
	2. Automatic self-calibration, initiated from the photosensor, a wireless configuration tool or a PC with appropriate software.
	3. Automatically establishes setpoints following self-calibration.
	4. A sliding setpoint control algorithm for dimming daylight harvesting with a “Day Setpoint” and the “Night Setpoint” to prevent the lights from cycling.
	5. Ceiling Mounted.

	D. Open loop digital photosensors include the following additional features:
	1. An internal photodiode that measures light in a 60-degree angle cutting off the unwanted light from the interior of the room.
	2. Automatically establishes setpoints following calibration using a wireless configuration tool or a PC with appropriate software.
	3. A proportional control algorithm for dimming daylight harvesting with a “Setpoint” to be maintained during operation.
	4. Ceiling Mounted.


	2.7 DIGITAL TIMER LIGHT SWITCH
	A. Description: Combination digital timer and conventional switch lighting control unit. Switchbox-mounted, backlit LCD display, with selectable time interval in 10, 20-minute increments.
	1. Rated 20 amps at 277-V AC for LED.
	2. Integral relay for connection to BAS.
	3. Voltage: [Dual voltage - 120 and 277 V.
	4. Color:  White.
	5. Faceplate: Color matched to switch.


	2.8 HIGH-BAY OCCUPANCY SENSORS
	A. Description: Solid-state unit. The unit is designed to operate with the lamp and LED driver indicated.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operation: Per drawings.
	3. Power: Line voltage.
	4. Operating Ambient Conditions: 32 to 149 degrees F.
	5. Mounting: Threaded pipe.
	6. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.
	7. Detector Technology: PIR.

	B. Detector Coverage: User selectable by interchangeable PIR lenses, suitable for mounting heights from 12 to 50 feet.
	C. Shall be able to be connected to the Room Controller directly or via power pack.
	D. Accessories: Obtain manufacturer's installation and maintenance kit with laser alignment tool for sensor positioning and power port connectors.

	2.9  EMERGENCY LIGHTING CONTROL UNIT
	A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit providing normal lighting to an area.  The unit provides normal ON/OFF control of emergency lighting along with the normal lighting.  Upon normal power failur...
	1. 120/277 volts, 50/60 Hz., 20 amp ballast rating
	2. Push to test button
	3. Auxiliary contact for remote test or fire alarm system interface


	2.10 OUTDOOR MOTION SENSORS
	A. Description: Solid-state outdoor motion sensors.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application].
	2. PIR type, weatherproof. Detect occurrences of 6-inch-minimum movement of any portion of a human body that presents a target of not less than 36 square inches Comply with UL 773A.
	3. Switch Rating:
	a. Separately Mounted Sensor: Dry contacts rated for 20-A LED load at 120- and 277-V AC Sensor has 24-V DC, 150-mA, Class 2 power source, as defined by NFPA 70.

	4.  Tied to the relay panel via power or directly.
	5. Voltage: Dual voltage, 120- and 277-V type.
	6. Detector Coverage:
	a. Standard Range: 210-degree field of view, with a minimum coverage area of 900 square feet.
	b. Long Range: 180-degree field of view and 110-foot detection range.

	7. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
	8. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
	9. Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes.
	10. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and help eliminate false "off" switching.
	11. Operating Ambient Conditions: Suitable for operation in ambient temperatures ranging from minus 40 to plus 130 degrees F, rated as "raintight" according to UL 773A.


	2.11  ROOM NETWORK (DIGITAL LOCAL NETWORK)
	A. The digital local network is a free topology lighting control physical connection and communication protocol designed to control a small area of a building.  Digital room devices connect to the network using CAT 5e cables with RJ-45 connectors whic...
	1. Plug n’ Go automatic configuration and binding of occupancy sensors, switches and lighting loads to the most energy-efficient sequence of operation based upon the device attached.
	2. Simple replacement of any device in the network with a standard off the shelf unit without requiring commissioning, configuration or setup.
	3. Push n’ Learn configuration to change the automatic configuration, including binding and load parameters without tools, using only the buttons on the digital devices in the local network.
	4. Two-way infrared communications for control by handheld remotes, and configuration by a handheld tool including adjusting load parameters, sensor configuration and binding, within a line of sight of up to 30 feet from a sensor, wall switch or IR re...


	2.12  LIGHTING CONTROL PANELS
	A. 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/Tube 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.
	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...
	a. Removable, plug-in terminal blocks with screwless connections for all low voltage terminations.
	b. Individual terminal block, override pushbutton, and LED status light for each relay.
	c. Direct wired switch inputs associated with each relay and group channel shall support two-wire, momentary or maintained contact switches.
	d. Digital inputs (four RJ-45 jacks) shall support 1-, 2-, 3-, 4-, and 8-button digital switches, digital IO modules capable of receiving 0-5V or 0-10V analog photocell inputs, digital IO modules capable of receiving momentary or maintained contact cl...
	e. True relay state shall be indicated by the on-board LED and shall be available to external control devices and systems via BACnet.
	f. Automatically sequenced operation of relays to reduce impact on the electrical distribution system when large loads are controlled simultaneously.
	g. Group, channel, and pattern control of relays shall be provided through a simple keypad interface from a handheld IR programmer. Any group of relays can be associated with a channel for direct on/off control or pattern (scene) control via a simple ...
	h. Relay group status for each channel shall be provided through red LED indicators for groups 1-9 and via BACnet for groups 1-99. Solid red indicates that the last group action called for an ON state and relays in the group are on or in a mixed state.
	i. Single-pole latching relays with modular plug-in design. Relays shall provide the following ratings and features:
	1) Electrical:
	a) 30 amp LED driver at 277V
	b) Short circuit current rating


	j. 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-curre...
	k. Lighting control panels shall be WattStopper model LMCP8, LMCP24 or LMCP48 or approved equal as shown on the plans.



	2.13 BACNET BASED DIGITAL COMMUNICATIONS
	A. 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/slav...
	B. 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.
	C. The panel shall support MS/TP MAC addresses in the range of 0 ( 127 and baud rates of 9600k, 38400k, 76800k, and 115.2k bits per second.
	D. Lighting control relays shall be controllable as binary output objects in the instance range of 1 ( 64. The state of each relay shall be readable and writable by the BAS via the object present value property.
	E. Lighting control relays shall report their true on/off state as binary input objects in the instance range of 1 ( 64.
	F. The 99 channel groups associated with the panel shall be represented by binary value objects in the instance range of 201 ( 299. The occupancy state of each channel group shall be readable and writable by the BAS via the object present value proper...
	G. Setup and commissioning of the panel shall not require manufacturer-specific software or a computer. All configuration of the lighting control panel shall be performed using standard BACnet objects or via the handheld IR programming remote. Provide...
	1. Binary output objects in the instance range of 1 ( 64 (one per relay) for on/off control of relays.
	2. Binary value objects in the instance range of 1 ( 99 (one per channel) for normal hours/after-hours schedule control.
	3. Binary input objects in the instance range of 1 ( 64 (one per relay) for reading true on/off state of the relays.
	4. Analog value objects in the instance range of 1 ( 64 (one per relay) shall assign relays to channel groups in the range of 1 ( 99.
	5. Analog value objects in the instance range of 101 ( 199 (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 grace time period. A value o...
	6. Analog value objects in the instance range of 201 ( 299 (one per channel) shall assign an after-hours time delay value to the channel in the range of 1 ( 240 minutes.
	7. Multi-state value objects in the instance range of 1 ( 99 (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.

	H. The description property for all objects shall be writable via the network and shall be saved in non-volatile memory within the panel.
	I. The BO and BV 1 ( 99 objects shall support BACnet priority array with a relinquish default of off and after hours respectively.  Prioritized writes to the channel BV objects shall propagate prioritized control to each member relay in a way analogou...
	J. Panel-aggregate control of relay Force Off at priority 2 shall be available via a single BV5 object.  Force On at priority 1 shall be available via a single BV4 object.
	K. Lockout of all digital switch buttons connected to a given panel shall be command-able via a single BV2 object.  The lock status of any connected switch station shall be represented as BV101-196.
	L. Lighting control accessory devices connected to the panel shall be represented via BACnet objects including but not limited to the following:
	1. Digital occupancy sensor detection states shall be readable as BI objects ranging from BI1-96.
	2. Digital occupancy sensor configuration parameters shall each be accessible as BACnet objects when applicable to a given product.
	a. Occupancy sensor time delay in minutes shall be writeable via AV101-196.
	b. Occupancy sensor passive infrared (PIR) sensitivity percentage shall be writeable via AV201-296.
	c. Occupancy sensor ultrasonic (US) sensitivity percentage shall be writeable via AV301-396.

	3. Digital switch buttons shall be readable and writeable as BI objects ranging from BI101 – 9608.
	4. Digital daylight sensors foot-candle readings shall be readable as follows:
	a. Analog 0-5V/0-10V sensors connected to a digital input module shall be represented as AI1-96.
	b. Digital closed loop sensors shall be represented as AI4001-4096.
	c. Digital open loop sensors shall be represented as AI5001-5096.
	d. Digital dual loop sensors shall be represented as follows:
	1) The upward facing open loop sensor shall be represented as AI6001-6096.
	2) The downward facing closed loop sensor shall be represented as AI6101-6196.


	5. Digital daylight sensor configuration shall be exposed as BACnet objects as follows:
	a. Digital closed loop sensors shall be represented as follows:
	1) Daylight Sensor Day Setpoint (ftcd) AV4201-4296.
	2) Daylight Sensor Night Setpoint (ftcd) AV4301-4396.
	3) Daylight Sensor Off Setpoint Delay (minutes) AV4401-4496.
	4) Daylight Sensor On Setpoint (ftcd) AV4501-4596.
	5) Daylight Sensor Off Setpoint (ftcd) AV4601-4696.




	2.14 NETWORK BRIDGE
	A. The network bridge connects a DLM local network to a BACnet-compliant network for communication between rooms, panels and a segment manager or BAS. Each local network shall include a network bridge component to provide a connection to the local net...
	B. Features:
	1. Provide Plug n’ Go operation to automatically discover all room devices connected to the local network and make all device parameters visible to the segment manager via the segment network.  No commissioning shall be required for set up of the netw...
	2. The network bridge shall automatically create standard BACnet objects for selected room device parameters to allow any BACnet-compliant BAS to include lighting control and power monitoring features as provided by the DLM room devices on each local ...
	a. Read/write the normal or after-hours schedule state for the room
	b. Read the detection state of the occupancy sensor
	c. Read/write the On/Off state of loads
	d. Read/write the dimmed light level of loads
	e. Read the button states of switches
	f. Read total current in amps, and total power in watts through the room controller
	g. Read/write occupancy sensor time delay, PIR sensitivity and ultrasonic sensitivity settings
	h. Activate a preset scene for the room
	i. Read/write daylight sensor fade time and say and night setpoints
	j. Read the current light level, in foot-candles, from interior and exterior photosensors and photocells
	k. Set daylight sensor operating mode
	l. Read/write wall switch lock status



	2.15 SEGMENT MANAGER
	A. The Digital Lighting Management system shall include at least one segment manager to manage network communication.  It shall serve up a graphical user interface via a standard web browser. Each segment manager shall have support for one, two or thr...
	B. Operational features of the Segment Manager shall include the following:
	1. Connection to PC or LAN via standard Ethernet TCP/IP.
	2. Easy to learn and use graphical user interface, compatible with Internet Explorer 8, or equal browser.
	3. Log in security capable of restricting some users to view-only or other limited operations.
	4. Automatic discovery of all DLM devices on the segment network(s).  Commissioning beyond activation of the discovery function shall not be required.
	5. After discovery, all rooms and panels shall be presented in a standard navigation tree format.  Selecting a device from the tree will allow the device settings and operational parameters to be viewed and changed by the user.
	6. Ability to view and modify room device operational parameters. It shall be possible to set device parameters independently for normal hours and after-hours operation.
	7. Ability to set up schedules for rooms and panels.  Schedules shall automatically set controlled zones or areas to either a normal hours or after-hours mode of operation.
	8. Ability to group rooms and loads for common control by schedules, switches or network commands.
	9. Ability to monitor connected load current and display power consumption for areas equipped with room controllers incorporating the integral current monitoring feature.
	10. Provide seamless integration with the BAS via BACnet IP. Provide export table with available parameters.


	2.16 CONFIGURATION TOOLS
	A. A configuration tool facilitates optional customization of digital local networks, and is used to set up open loop daylighting sensors. A wireless configuration tool features infrared communications, while PC software connects to each local network...
	B. Features and functionality of the wireless configuration tool shall include:
	1. Two-way infrared (IR) communication with digital IR-enabled devices within a range of approximately 30 feet.
	2. High visibility organic LED (OLED) display, pushbutton user interface and menu-driven operation.
	3. Read, modify and send parameters for occupancy sensors, daylighting sensors, room controllers and buttons on digital wall switches.
	4. Save up to nine occupancy sensor setting profiles, and apply profiles to selected sensors.
	5. Temporarily adjust light level of any load(s) on the local network, and incorporate those levels in scene setting.

	C. Adjust or fine-tune daylighting settings established during auto-commissioning

	2.17 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 26 0519 "Insulated Conductors, Cables, Wires and Terminations."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 26 0519 "Insulated Conductors, Cables, Wires and Terminations."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 14 AWG. Comply with requirements in Section 26 0519 "Insulated Conductors, Cables, Wires and Terminations."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.3 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 26 0519 "Insulated Conductors, Cables, Wires and Terminations". Minimum conduit size is 1/2 inch.
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 26 0553 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Lighting control devices will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions. Provide up to two visits to Project during other-than-n...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.7 SOFTWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.
	B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and n...
	1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade computer equipment if necessary.


	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.



