SECTION 16950

DIGITAL OCCUPANCY AND DAYLIGHT MANAGEMENT CONTROL SYSTEM

WattStopper Digital Lighting Management

This section includes editing notes.  These notes are hidden and can be viewed by:

Microsoft Word: From the pull-down menus select TOOLS, then OPTIONS. Under the tab labeled VIEW, select or deselect the HIDDEN TEXT option.

PART 1 –    GENERAL

1.1 SUMMARY

B. Section Includes:

1. Digital Occupancy and Daylighting Sensor Control

2. Emergency Lighting Control (if applicable)

C. Related Section

Edit the following paragraphs to coordinate with other sections in the Project Manual.   

1. Section [16845 – Lighting Control Panel Boards:] Lighting panels (switching) controlled by Digital Network Lighting Control System.

2. Section [16570 – Modular Dimming Controls:] Digital Lighting Management
3. Section [16140 - Wiring Devices:] Receptacles 

4. Section [16580 – Interior Lighting Fixtures, Lamps, and Ballasts:] Fluorescent electronic dimming ballasts.

5. Section [15000 – Integrated Automation] Building integrator shall provide integration of the lighting control system with Building Automation Systems.
6. Drawings and general provision of the Contact, including General and Supplementary Conditions and Division 01 Specification Sections apply to this Section
7. Electrical Sections, including wiring devices, apply to the work of this Section.

D. 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 (if applicable)

1.2 REFERENCES

Edit the following to include only those standards referenced elsewhere in this Section.

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) (www.ulc.ca)
C. International Electrotechnical Commission (www.iec.ch)
D. International Organization for Standardization (ISO) (www.iso.ch):
E. National Electrical Manufacturers Association (NEMA) (www.nema.org) 
F. WD1 (R2005) - General Color Requirements for Wiring Devices.

G. Underwriters Laboratories, Inc. (UL) (www.ul.com): 

1. 916 – Energy Management Equipment.
2. 924 – Emergency Lighting
1.3 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 0-10 volt control for ballasts (if applicable) and single relay application-specific plug load controllers.  

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. Handheld remotes for personal control – One-button dimming, two-button on/off, or five-button scene remotes provide control using infrared communications.  Remote may be configured in the field to control selected loads or scenes without special tools.

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.
10.  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
1.4 LIGHTING CONTROL APPLICATIONS
A. Unless relevant provisions of the applicable local Energy Codes are more stringent, provide a minimum application of lighting controls as follows:
1. Space Control Requirements – Provide occupancy/vacancy sensors with Manual-ON functionality in all spaces except toilet rooms, storerooms, library stacks, or other applications where hands-free operation is desirable and Automatic-ON occupancy sensors are more appropriate. Provide Manual-ON occupancy/vacancy sensors for any enclosed office, conference room, meeting room, open plan system and training room. For spaces with multiple occupants, or where line-of-sight may be obscured, provide ceiling- or corner-mounted sensors and Manual-ON switches.  

2. Bi-Level Lighting – Provide multi-level controls in all spaces except toilet rooms, storerooms, library stacks, or applications where variable dimming is used. (Required for EPACT tax deductions of $0.60 per foot) 
3. Task Lighting / Plug Loads – Provide automatic shut off of non essential plug loads and task lighting in all spaces except toilet rooms and storerooms.  Provide Automatic-ON of plug loads whenever spaces are occupied.  For spaces with multiple occupants a single shut off consistent with the overhead lighting may be used for the area.

4. Daylit Areas – All luminaries within 15’ of windows or within 7’ of skylights (the daylit zone) shall be controlled separately from luminaires outside of daylit zones. Luminaires closest to the daylight aperture shall be controlled separately from luminaires farther from the daylight aperture, within the daylight zone.  

5. Daytime setpoints for total ambient illumination (combined daylight and electric light) level that initiate dimming shall be programmed to be not less than 125% of the nighttime maintained designed illumination levels. 

6. Multiple-leveled switched daylight harvesting controls may be utilized for areas marked on drawings.  

7. Provide smooth and continuous daylight dimming for areas marked on drawings.  Daylighting control system may be designed to turn off electric lighting when daylight is at or above required lighting levels, only if system functions to turn lamps back on at dimmed level, rather than turning full-on prior to dimming. 
B. Additional controls.

1. Provide occupancy/vacancy sensors for any enclosed office, conference room, meeting room, and training room. For spaces with multiple occupants or where line-of-sight may be obscured, provide ceiling- or corner-mounted with manual-on switches.  

2. Conference, meeting, training, auditoriums, and multipurpose rooms shall have controls that allow for independent control of each local control zone. Rooms larger than 300 square feet shall instead have at least four (4) pre-set lighting scenes unless otherwise specified.  Occupancy / vacancy sensors shall be provided to extinguish all lighting in the space.
1.5 SUBMITTALS

A. Submittals Package:  Submit the shop drawings, and the product data specified below at the same time as a package.

B. Shop Drawings: 

1. Composite wiring and/or schematic diagram of each control circuit as proposed to be installed (standard diagrams will not be accepted).

2. Scale drawing for each area showing exact location of each sensor, room controller, and digital switch.

C. Product Data:  Catalog sheets, specifications and installation instructions.

D. Include data for each device which:

1. Indicates where sensor is proposed to be installed.

2. Prove that the sensor is suitable for the proposed application.

1.6 QUALITY ASSURANCE

A. Manufacturer: Minimum [10] years experience in manufacture of lighting controls.

1.7 PROJECT CONDITIONS

A. Do not install equipment until following conditions can be maintained in spaces to receive equipment:

1. Ambient temperature: 0° to 40° C (32° to 104° F).

2. Relative humidity: Maximum 90 percent, non-condensing.

1.8 WARRANTY

A. Provide a five year complete manufacturer’s warranty on all products to be free of manufacturers’ defects.

1.9 MAINTENANCE

A. Spare Parts:

1. Provide ____ of each product to be used for maintenance.

PART 2 –  PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer: 

1. WattStopper 

a. System: Digital Lighting Management (DLM)

** OR **

2. Basis of design product: WattStopper Digital Lighting Management (DLM) or subject to compliance and prior approval with specified requirements of this section, one of the following: 
a. WattStopper Digital Lighting Management (DLM)
b. <Insert manufacturer’s name>

B. Substitutions:  [Not Permitted]
Delete items 1 through 2 if substitutions are not permitted.

1. All proposed substitutions (clearly delineated as such) must be submitted in writing for approval by the design professional a minimum of 10 working days prior to the bid date and must be made available to all bidders.   Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

2. By using pre-approved substitutions, the contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.  The contractor shall provide complete engineered shop drawings (including power and control wiring) with deviations from the original design highlighted in an alternate color to the engineer for review and approval prior to rough-in.

2.2 SINGLE / DUAL RELAY WALL SWITCH OCCUPANCY SENSORS

A. Type PW:  Manual-ON, Automatic-OFF passive infrared (PIR) wall switch occupancy sensor Furnish the Company’s model which suits the electrical system parameters, and accommodates the square-foot coverage and wattage requirement for each area (and type of lighting) controlled; WattStopper PW-100, PW-200, PW-103, PW-203.

B. Type UW: Manual-ON, Automatic-OFF ultrasonic wall switch occupancy sensor with Furnish the Company’s model which suits the electrical system parameters, and accommodates the square-foot coverage and wattage requirement for each area (and type of lighting) controlled; WattStopper UW-100, UW-200.

C. Type DW: Manual-ON, Automatic-OFF dual technology (passive infrared and ultrasonic) wall switch occupancy sensor Furnish the Company’s model which suits the electrical system parameters, and accommodates the square-foot coverage and wattage requirement for each area (and type of lighting) controlled; WattStopper DW-100, DW-200, DW-103, DW-203.

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 for each area controlled, utilizing room controllers, digital occupancy sensors and accessories which suit the lighting and electrical system parameters.  

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% in 10% 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 in the DLM local network.

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 DLM local network.  No additional configuration will be required.

E. WattStopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC

2.4 DIGITAL WALL SWITCHES

E. 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 buttors 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 DLM local network. 
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 dependant; each button may be bound to multiple loads.

E. WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104, LMSW-105, LMSW-108, LMDM-101.

2.5 HANDHELD REMOTE CONTROLS
A. Battery-operated handheld switches in 1, 2 and 5 button configuration for remote switching or dimming control. Remote controls shall include the following features:

1. Two-way infrared (IR) transceiver for line of sight communication with DLM local network within up to 30 feet.

2. Blue LED on each button confirms button press.

3. Load buttons may be bound to any load on a room controller and are not load type dependant; each button may be bound to multiple loads.
4. Inactivity timeout to save battery life.
B. A wall mount holster and mounting hardware shall be included with each remote control

C. WattStopper part numbers: LMRH-101, LMRH-102, LMRH-105.
2.6 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

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:

2. One or two relay configuration

3. Efficient 150 mA switching power supply

4. Three RJ-45 DLM local network ports

5. 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

6. WattStopper product numbers: LMRC-101, LMRC-102, LMPL-101

C. On/Off/Dimming enhanced Room Controllers shall include:
1. Real time current monitoring

2. One, two or three relay configuration
3. Efficient 250 mA switching power supply

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. Optional Network Bridge for BACnet MS/TP communications (LMRC-3xx).

7. The following dimming attributes may be changed or selected using a wireless configuration tool:

a. Establish preset level for each load from 0-100%

b. Set high and low trim for each load

c. Set lamp burn in time for each load up to 100 hours

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

7. WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213, LMPL-201, LMRC-311, LMRC-312, LMRC-313.
2.7 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 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% for any wavelengths less than 400 nanometers or greater than 700 nanometers.

2. Sensor light level range shall be from 1-10,000 footcandles (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. WattStopper Product Number: LMLS-400.
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. WattStopper Product Number: LMLS-500.

2.8 ROOM NETWORK (DLM Local Network)
A. The DLM 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 which provide both data and power to room devices.  Features of the DLM 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.

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 receiver.

2.9 CONFIGURATIONS TOOLS

A. A configuration tool facilitates optional customization of DLM 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.
B. Features and functionality of the wireless configuration tool shall include:

1. Two-way infrared (IR) communication with DLM 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.

6. Adjust or fine-tune daylighting settings established during auto-commissioning, and input light level data to complete commissioning of open loop daylighting controls.
C. WattStopper Product Numbers: LMCT-100, LMCI-100/LMCS-100

2.10 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.
1. The network bridge may be incorporated directly into the room controller hardware (LMRC-3xx Room Controllers) or be provided as a separate module connected on the local network through an available RJ-45 port.

2. 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.
3. 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 footcandles, from interior and exterior photosensors and photocells
k. Set daylight sensor operating mode
l. Read/write wall switch lock status
4. WattStopper product numbers: LMBC-300

2.11 SEGMENT MANAGER

A. The Digital Lighting Management system shall include at least one segment manager to manage network communication.  It shall be capable of serving 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 127 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.

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

C. WattStopper Product Numbers: LMSM-201, LMSM-603.

2.12 EMERGENCY LIGHTING

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 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

2. Push to test button

3. Auxiliary contact for remote test or fire alarm system interface

B. WattStopper Product Numbers: ELCU-100, ELCU-200.

PART 3 –  EXECUTION

3.1 INSTALLATION

A. When using wire for connections other than the DLM local network (Cat 5e with RJ-45 connectors), provide detailed point to point wiring diagrams for every termination.  Provide wire specifications and wire colors to simplify contactor termination requirements

B. Install the work of this Section in accordance with manufacturer’s printed instructions unless otherwise indicated.

C. Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and energy savings.

1. Adjust time delay so that controlled area remains lighted for 5 minutes after occupant leaves area.

D. Provide written or computer-generated documentation on the commissioning of the system including room by room description including:

1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)

3. Load Parameters (e.g. blink warning, etc.)

E. Re-commissioning – After 30 days from occupancy re-calibrate all sensor time delays and sensitivities to meet the Owner’s Project Requirements. Provide a detailed report to the Architect / Owner of re-commissioning activity.

3.2 FACTORY COMMISSIONING (OPTIONAL).

A. Upon completion of the installation, the system shall be commissioned by the manufacturer's factory authorized representative who will verify a complete fully functional system.  
B. The electrical contractor shall provide both the manufacturer and the electrical engineer with ten working days written notice of the system startup and adjustment date.  
C. Upon completion of the system commissioning the factory-authorized technician shall provide the proper training to the owner's personnel on the adjustment and maintenance of the system. 

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

1.
Areas where occupancy sensors should not be used:


a.
Stairwells.


b.
Corridors.

2.
Infrared sensors must “see” the controlled area.  They should not be specified for areas with partitions or obstacles to direct line of sight.  They should not be located where they are activated by motion outside the controlled area.

3.
Ultrasonic sensors bounce ultrasound waves around in the controlled area and receive these waves in a measured amount of time.  Motion changes this time and indicates occupancy.  They should not be located where the sound waves respond to motion outside the controlled area or are disrupted by moving air from HVAC ducts or fans.

4.
Infrared and ultrasound sensors can be combined to optimize control.  The area conditions should be discussed with the sensor manufacturers to preclude any possible sensor incompatibility.


a.
The pre-engineered infrared/ultrasonic dual sensor must detect occupancy with both infrared and ultrasonic elements before switching lights on.  This minimizes false activation when compared with the separate infrared or ultrasonic types.

5.
Occupancy sensors have no effect on the average life expectancy of incandescent lamps.

6.
The average life expectancy of fluorescent lamps controlled by occupancy sensors can be calculated by the number of starts and the lighted time per start.  Occupancy sensors are cost effective when the energy savings exceed the cost of the sensors and cost of relamping.  Consult manufacturer’s catalogs for examples of cost savings calculations.
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