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SECTION 13846
NETWORK LIGHTING CONTROLS
Leviton Sector
This specification is dated March 23, 2012. It replaces any and all previous Sector specifications.

This document can and should be edited to suit project requirements. Editing notes are included as HIDDEN TEXT. They can be revealed or hidden by one of the following methods:

To display hidden text in Word 2010 documents: Click the File tab. The Backstage view appears. Under Help, click Options. The Options dialog appears. Click Display and select Hidden Text.
To print hidden text in Word 2010 documents: Click the Microsoft Word button. Then click the Word tab. Then click the Options button. The Word Options dialog opens. Click the Display tab in the left pane. Check the Print hidden text checkbox under Printing Options in the right pane of the Word Options dialog.
In older versions of Microsoft Word: From the pull-down menus select TOOLS, then OPTIONS. Under the tab labeled VIEW, select or deselect the HIDDEN TEXT option.

To print a copy of the specification that includes the HIDDEN TEXT, (1) Select “Print” (2) Select “Options” (3a) Check the box to print HIDDEN TEXT (3b) Uncheck the box to not print HIDDEN TEXT.
Specifier Notes: This product specification section specifies all components comprising an energy conservation system for indoor use of dimming-ballast fluorescent lighting that integrates daylight sensors, occupancy sensors, wall controllers, handheld remote controls, and software. Leviton’s Sector system meets all specifications herein. Include Leviton Manufacturing Co., Inc., either as sole manufacturer or in list of manufacturers.

Revise product specification section number and title to suit project requirements, specification practices, and section content.

While using this specification, take note of the following:

Hypertext links are included to those organizations whose standards are referenced within the text, to assist in product selection and further research.

Optional text requiring a selection by the user is enclosed within brackets, e.g.: “Section [09000.] [_____.]"

Items requiring user input are enclosed within brackets, e.g.: “Section [_____ - ________]."

Optional paragraphs are separated by an "OR" statement: you will see the following line between these paragraphs:
**** EITHER ****
Option A
**** OR ****
Option B
PART 1 –  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Distributed fluorescent lighting control system.

B. Related Sections:

NOTE TO SPECIFIER: Edit the list of Related Sections to refer to the actual sections included in your Project Manual.

1. Section [16150 — Wiring Devices]

2. Section [16580 — Interior Lighting Fixtures, Lamps, and Ballasts:] Fluorescent lighting ballasts controlled by central dimming control system.

3. Section [16950 — Lighting Control Devices:] Occupancy sensors used in conjunction with central dimming control system.

1.2 REFERENCES

NOTE TO SPECIFIER: Standards that are not applicable can be deleted.

A. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) (www.ansi.org and www.ieee.org)

1. C62.41-1991 — Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

B. ASTM International (ASTM) (www.astm.org)

1. D4674 -02a Standard Test Method for Accelerated Testing for Color Stability of Plastics Exposed to Indoor Fluorescent Lighting and Window-Filtered Daylight.

C. Canadian Standards Association (CSA) (www.csa.ca).

1. CSA C22.2 # 14 Industrial Control Equipment

2. CSA C22.2 # 184 Solid-State Lighting Controls

D. International Electrotechnical Commission (www.iec.ch).

1. (IEC) 801-2 Electrostatic Discharge Testing Standard.

2. IEC/EN 60669-2-1 Switches for household and similar fixed electrical installations - electronic switches.

E. International Organization for Standardization (ISO) (www.iso.ch):
1. 9001:2000 — Quality Management Systems.

F. National Electrical Manufacturers Association (NEMA) (www.nema.org)

1. WD1 (R2005) - General Color Requirements for Wiring Devices.

G. Norma Official Mexicana (NOM).

1. NOM-003-SCFI Productos eléctricos - Especificaciones de seguridad (Electrical products - Safety Specifications)

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

1. 508 (1999) - Standard for Industrial Control Equipment.

2. 1472 (1996) - Solid-State Dimming Controls.

3. 935 (2005) - Fluorescent Ballasts
4. 2043 (2008) – Combustible Materials for use in Air-Handling Spaces (Plenums)
1.3 SYSTEM REQUIREMENTS
A. Performance Testing Requirements

1. Manufacturer to perform 100% manufacturing and assembly process testing on all equipment prior to shipment.

a. Sample testing is not acceptable.
B. Code Requirements

1. Where applicable, install system components that are either:

a.  UL and CUL listed, or
b. Certified by other recognized independent testing organizations that test to applicable UL and CUL standards.

2. Where applicable, install system components that are FCC compliant.

1.4 SUBMITTALS

NOTE TO SPECIFIER: Edit the following to coordinate with other sections in the Project Manual.

A. General

1. Submit under provisions of Section [01330] and in accordance with Conditions of the Contract.

B. Bill of Materials: Complete list of all parts needed to fully install selected system components.

C. Specification Conformance Document: Indicate whether the submitted equipment:

1. Meets specification exactly as stated.

2. Meets specification via an alternate means and indicate the specific methodology used.

D. Shop Drawings; detail all mechanical and electrical equipment, including:

1. Schematic of system

2. Load schedule

3. Partition configurations

4. Wire counts

5. Physical dimensions of each item.
E. Product Data: Product data sheets with performance specifications demonstrating compliance with specified requirements.

F. Samples: Submit samples for finish, color, and texture.

G. Installation Instructions: Manufacturer’s installation instructions.

H. Closeout Submittals: Warranty documents specified herein.

1.5 QUALITY ASSURANCE

NOTE TO SPECIFIER: Edit the following to indicate the minimum level of experience required by architectural lighting control manufacturers.
NOTE TO SPECIFIER: The following applies to all non-ballast components covered herein. See separate ballast section for ballast quality assurance information

A. Manufacturer Requirements

1. Provide phone support by qualified applications engineers.

2. ISO Certification

a. Manufacturer shall be ISO-9001:2000 certified.

B. Lighting control system components:

1. Listed by [CE] [CSA] [NOM] [UL] specifically for the required loads, or certified by recognized independent testing organizations that test to [CE] [CSA] [NOM] [UL] standards.

C. Installer Qualifications

1. Installer shall be one who is experienced in performing the work of this section, and who has specialized in installation of work similar to that required for this project. 

D. Source Limitations

1. To assure compatibility, obtain all system components from a single source with complete responsibility over all lighting controls, including accessory products. The use of subcontracted component assemblers is not acceptable.
1.6 DELIVERY, STORAGE & HANDLING

A. General: Comply with Division 1 Product Requirements Sections.

B. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.

C. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged packages with intact identification labels.

NOTE TO SPECIFIER: Coordinate article below with Environmental Specifications sections.
D. Storage and Protection: Store materials away from exposure to harmful weather conditions and at temperature and humidity conditions recommended by manufacturer.

NOTE TO SPECIFIER: Coordinate article below with Conditions of the Contract and with Division 1 Closeout Submittals (Warranty) Section.
1.7 PROJECT CONDITIONS

A. Do not install equipment until the 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 95 percent, non-condensing.

3. Lighting control system must be protected from dust during installation.

1.8 WARRANTY

A. Ballast warranty is specified in section [16580] — Ballasts.

As specified in Article 1.8, Paragraph B, the Leviton Sector system warranty is 3 years. See system specification for details.

B. Manufacturer’s Warranty: All equipment shall be warranted free of defects in materials and workmanship.

1. Warranty Period: All system components shall be warranted for at least three (3) years from date of system commissioning.

2. Owner’s Rights: Manufacturer’s warranty is in addition to, not a limitation of, other rights the Owner may have under contract documents.

1.9 COMMISSIONING

As specified in Article 1.9, a lighting control system requires at least one site visit for proper commissioning. If multiple site visits are required, the first ensures that the contractor is trained to install the system correctly. On the second, the factory engineer will start up the system, ensure that it is operating according to specification, and perform initial programming. The third visit is for the purposes of refining the programming, and training the owner/end user on the system.

NOTE TO SPECIFIER: Delete the commissioning option you DO NOT want in this specification.

A. Provide factory-certified field service engineer to ensure proper system installation and operation under following parameters:

1. Certified by the equipment manufacturer on the system installed.

*** EITHER ***

2. Site visit activities:

a. Verify connection of power feeds and load circuits.

b. Verify connection of controls.

c. Verify system operation control by control, circuit by circuit.

d. Obtain sign-off on system functions.

e. Demonstrate system capabilities, operation and maintenance and educate Owner’s representative on the foregoing.

*** OR ***

3. At least three site visits to accomplish the following tasks:

a. Prior to wiring

1) Review and provide installer with instructions to correct any errors in the following areas:

a) Low voltage wiring requirements

b) Separation of high and low voltage wiring runs

c) Wire labeling

d) Load schedule information

e) Switching panel locations and installation

f) Physical locations and network addresses of controls

g) Analog phone line requirements

h) Computer-to-network connections

i) Load circuit wiring

j) Connections to other systems and equipment

b. After system installation

1) Check and approve or provide correction instructions on the following:

a) Connections of power feeds and load circuits

b) Connections and locations of controls

c) Connections of low voltage inputs

d) Connections of the data network

2) Turn on system control processor and download any pre-programmed system configuration

3) Verify panel address(es)

4) Download pre-programmed system configuration and information to switching and/or dimming panels

5) Check load currents and remove bypass jumpers

6) Verify that each system control is operating to specification

7) Verify that each system circuit is operational according to specification

8) Verify that manufacturers’ interfacing equipment is operating to specification

9) Verify that any computers and software supplied by the manufacturer are performing to specifications

10) Verify that any remote WAN (Wide Area Network) connections such as dial-up or broadband access points are operating properly

11) Have an owner’s representative sign off on the above-listed system functions

c. Before project completion and hand-off

1) Demonstrate system capabilities and functions to owner’s representative

2) Train owner’s representative on the proper operation and maintenance of the system.

1.10 MAINTENANCE

A. Enable the end user to order new equipment for system expansion, replacements, and spare parts.

B. Make new replacement parts available for a minimum of ten years from the date of manufacture.

As specified in Article 1.10, Paragraph C, using an answering service to handle technical support calls only adds to the contractor’s frustration and delays the resolutions of any problems or issues. With a 24/7 tech support hotline, project cost overruns and delays can occur. Manufacturers who do not offer 24/7 tech support should not be acceptable suppliers to this project.
C. Provide factory direct technical support hotline 24 hours per day, 7 days per week.

D. Offer renewable annual service contracts, to include parts, factory labor, and annual training visits.
PART 2 –  PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

*** EITHER ***
A. Acceptable Manufacturer: Leviton Manufacturing Co. Inc. — System: Leviton Sector
****OR****

A. Basis of design product: Leviton Manufacturing Co. Inc. Sector or subject to compliance and prior approval with specified requirements of this section, one of the following:

1. Leviton Manufacturing Co. Inc. Sector
2. <<To specify an alternate manufacturer and product, insert their names here. Otherwise, delete this entire line.>>
B. Substitutions: [Not permitted.] [Permitted.]
Note to Specifier: Delete items 1 through 4 if substitutions are not permitted.

1. Show all substitutions as an add or deduct from the base bid price
a. All substitutions subject to provisions of [Section 01 25 00] [Division 1]
2. Clearly delineate all proposed substitutions as such and submit in writing for approval by the design professional a minimum of 10 working days prior to the bid date.

a. Proposed substitutions must be made available to all bidders.

b. Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

3. Prior to rough-in, provide complete engineered shop drawings, including power wiring, with deviations from the original design highlighted in an alternate color, to the engineer for review and approval.

4. By using pre-approved substitutions, the contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.

5. Substitutions that affect the energy conservation capability of the completed project or its ability to meet overall energy conservation targets to be fully detailed and coordinated with other relevant sections of the specification. 

2.2 PERFORMANCE CRITERIA

As specified in Article 2.1, Paragraph C.1, Sector can be adapted to any control scenario in order to meet energy savings goals for a particular project, with options that include daylight configuration, astronomical timeclock, timed overrides, and more. Sector control strategies include:
Emergency Operation — overrides all other control inputs.
Programming — ignores all sensor inputs
Scheduled Events — turn lights on or off, with pre-programmed Blnk Warn and astronomical time clock with automatic daily updates of sunrise/sunset times
Daylight Harvesting — lighting design for building interiors that uses daylight to reduce energy consumption. The process of using digital photo sensors to detect daylight levels and automatically adjust the output level of electric lighting to produce a target illumination level. 
Occupancy Sensing with multiple modes —
(1) Manual On/Auto Off — An occupant must manually turn lights on, but the occupancy sensor automatically turns lights off when the space is unoccupied.
(2) Auto On/Auto Off — the occupancy sensor automatically turns lights on and off without the need of manual switching.
Wall Station (low voltage digital and/or analog switches) Enable/Disable.

A. Provide a system that controls lighting with the following hierarchy:

1. Emergency: Highest priority, over-rides all other inputs

2. Programming: During system programming, sensor inputs are ignored

3. Personal control: Fine tunes light levels up to the limit set by the daylight sensor

4. Occupant sensors: Turn lights On and/or Off

5. Daylight Harvesting: Allows interior and/or exterior photocells to control lighting levels in response to the available daylight
As specified in Article 2.2, Paragraph B, Sector allows programming each fixture’s response to a sensor individually, so that a single daylight sensor can be used to achieve multiple zones of daylight compensation. This reduces installation cost and increases flexibility. Lighting control systems that require multiple daylight sensors to achieve tiered or zoned daylight harvesting because each tier requires a hard-wired sensor should not be acceptable on this project.

B. Provide a system that allows multiple fixtures to be programmed for individual response curves to a single sensor

As specified in Article 2.2, Paragraph C, if a Sector device fails after commissioning, it can be replaced without re-programming the system. Occupancy sensors, daylight-sensing photocells and wall stations can be replaced, and the system will restore their programmed settings as soon as the device is assigned/addressed. Systems that require re-programming when a device is replaced should not be acceptable on this project.
C. Provide a system that returns all devices to their last light level when power is restored after an interruption

D. Provide a system whose communication bus operates at 4800 baud

As specified in Article 2.2, Paragraph E, Sector wiring is polarity-free, simplifying and speeding the installation and commissioning processes. This patent-pending innovation is unique to Sector. Systems that require the contractor to verify and correct control wiring polarity should not be acceptable on this project.
E. Provide a system that uses polarity-free network wiring

As specified in Article 2.2, Paragraphs E & F, Sector’s polarity-free wiring and topology-free networking make building-wide systems easy to design, install, expand and customize. Systems that depend on control wiring polarity and/or specific network topologies should not be acceptable on this project.
F. Provide a system that accommodates topology-free network wiring

1. Devices can be connected to the Bus Controller in any fashion

2. Where multiple Bus Controllers are used, they must be connected in a daisy chain.
NOTE TO SPECIFIER: The following specification details help to minimize down time during system diagnostics and component replacement.

G. Diagnostics and Service — provide a system with:

1. A tiered control scheme for dealing with component failure that minimizes loss of control for occupant.

a. Failure of one sensor type: Ballast still controllable via other sensors.

1) If a device fails after commissioning, it can be replaced without programming. Occupant sensors, daylight sensors, and wall stations can be replaced with new devices and all programming is automatically restored by the system.
b. Ballast failure: Only impacts one fixture — remainder of system operates as programmed.

As specified in Article 2.3, the Sector Bus Controller powers the 4-wire 4800 baud low voltage communication bus that runs between ballasts and modules. It also provides contact closure inputs for two general-purpose contacts and one emergency contact. In addition, the Bus Controller stores a backup copy of all system programming to facilitate replacement of ballasts, sensors, switches and other accessories.
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2.3 [Sector] Bus Controller
A. General — provide a bus controller that:

1. Connects without interface to

a. Occupancy sensors and photocells

b. Building management / integration contact closure outputs

c. Fire alarm or security system contact closures

d. [Sector] Ballast Controllers
e. [Sector] Dimmable Ballasts

NOTE TO SPECIFIER: Sector ballasts are compatible with a number of low voltage occupancy sensors, photocells and IR sensors. For a list of compatible occupancy sensors, obtain:
Sector product data at the Leviton website
2. Uses polarity-free wiring

3. Communicates at a 4800 baud rate

4. Incorporates Cyclic Redundancy Check (CRC) error detection

5. Has LED status lights to indicate that

a. Bus supply is powered

b. Bus supply is operating properly

c. Bus communication is functional

6. Is compatible with both Class I and Class II wiring

As specified in Article 2.4, Paragraph A.7, SectorNet Administrator software can be used to verify system setup prior to scheduling service visits. Using Sector configuration software as a troubleshooting tool minimizes expensive job site troubleshooting after all devices have been wired and installed. Systems that do not provide a real-time system-wide monitoring function in software should not be acceptable on this project.
7. Allows system setup to be verified by using [SectorNet] software to

a. Override bus to full light output

b. Override bus to low end of dimming range

c. Override bus to Off

d. Set closure inputs to be normally open or closed

As specified in Article 2.4, Paragraph A.8, Sector Bus Controllers store programming in non-volatile memory. This maintains system programming during power outages and allows the system to resume normal operation as soon as power is restored. Systems with programmable devices that depend on continuous voltage to maintain memory lose their settings as soon as power is interrupted, so even a momentary power interruption will disrupt their operation; they should not be acceptable on this project.

8. Stores system programming in non-volatile memory to facilitate replacement of ballasts and modules
As specified in Article 2.4, Paragraph A.9, in areas that require the prevention of unauthorized access to system configurations, Sector Bus Controller provides a dedicated programming enable/disable switch. System configuration programming can also be protected by locating the Sector Bus Controller in an electrical closet or other limited access space. Systems that do not have switchable programming protection should not be acceptable on this project.
9. Enable/disable system programming (lockout).

B. Physical

1. Field Mounted [Sector] Bus Controller: provide the digital bus power supply with integral clip for mounting on DIN rail.

2. Wall Mounted [Sector] Bus Controller: provide the digital bus power supply in a pre-assembled NEMA-listed metal enclosure with terminal blocks listed for field wiring and capacity for up to four (4) modules

As pecified in Article 2.5, Sector Ballast Controllers can be used to provide consistent lighting and reduce energy costs in office build​ings, medical offices, schools, labs, restaurants, government facilities and any other location that could benefit from the cost savings and energy efficiency of a controlled lighting environment.
2.4  [SECTOR] Ballast Controller
A. General — provide a 0 – 10V, 120VAC – 277VAC, 1-channel controller for all 0 – 10V ballasts that:
1. Controls a maximum of 70 ballasts connected within a single zone

2. Can be directly connected to any 0-10V ballast for individual ballast control

3. Can be connected to [Sector] Bus Controllers, Ballasts, Occupancy Sensors, Photocells, and Digital Switches
2.5 [Sector] Ballasts

A. General — provide ballasts that:

1. Are dimmable from 100% to 1%
2. Connect without hardware interface to the following devices

a. Occupant sensor (motion detector)

b. Daylight sensor

c. Personal control input

1) Wall station, infrared receiver or PC running personal dimming option software)

3. Generate [SectorNet] communication commands to distribute ballast and sensor data on the digital bus

4. Accept 0—10V analog dimming control signals
As specified in Article 2.5, Paragraph A.5, Sector ballast modules operate as distributed input points for sensors. Connecting a sensor to any Sector ballast module enables all the devices in the system to respond to that sensor. This level of distributed intelligence eliminates costly and time-consuming “home runs” of sensors and other devices to a central controller. Control systems that require sensors to be wired to the central controller should not be acceptable on this project.
5. Automatically return to the setting prior to power interruption after power is restored

As specified in Article 2.5, Paragraph A.6, Sector decentralizes the processing capabilities to each ballast or ballast module. This eliminates the need for a central processing system, simplifies programming and commissioning and reduces material, installation and commissioning costs. Digital and analog ballast-based systems that require a processor or external control to manage inputs from multiple sensors add cost and complexity to a project. Sector ballasts are field-programmable to listen and respond to up to 64 connected input devices (e.g. ballasts, occupancy and/or daylight sensors, wall switches and remote controls). Each ballast can be configured to respond independently to each of these inputs without knowing how the system will be configured during the design phase. With this level of flexibility, the system can be modified at any time, even after installation, without changing the wiring by re-programming the devices using SectorNet Administrator software. Systems that do not provide this level of flexibility should not be acceptable on this project.
6. Respond to a maximum of 64 control inputs

As specified in Article 2.5, Paragraph A.7, Sector includes a unique three-part labeling system that saves time and money during installation, commissioning and throughout the maintenance life of the system. Digital addressable systems require reprogramming if a ballast module fails. Without a visible unique serial ID, extensive documentation and additional support is required to replace ballast modules. Systems that do not provide an easily documented, clearly visible unique serial ID for each ballast should not be acceptable on this project.

NOTE TO SPECIFIER: Correct use of the Sector three-part labeling system is specified in Part 3 - Execution
7. Are shipped from the factory with a three-part labeling system
As specified in Article 2.5, Paragraph A.8, Sector has three independently programmable levels of load shed, e.g. 5%, 10% 15%, 10%, 25%, 50%, etc. Note: if a 10% load shedding command is sent to a circuit dimmed at 80%, the circuit would not respond to the command because it is already operating below the limit set by the load shedding command.

8. Respond to (3) three digital load shed commands

a. High, Medium and Low lighting output

b. Each load shed command to be programmable from 1% to 100%

As specified in Article 2.5, Paragraph A.9, Sector ballasts incorporate a unique protection system that prevents lamps from overheating as they near the end of their useful lives. The protection circuit turns off a lamp that is about to fail and possibly damage the ballast: replacing a lamp is much easier and less expensive than replacing the ballast. Systems that do not provide EOL (End-Of-Life) ballast protection should not be acceptable on this project.

9. Incorporate an AC/DC end of life protection system

a. Prevent lamps from overheating

b. Turn lamps off before they can damage the ballast.

B. Electrical — provide ballasts that:

As specified in Article 2.5, Paragraph B.1, Sector ballasts include fault protection to prevent damage caused by mis-wiring. Polarity-free Sector control wires cannot be mis-wired; mis-wiring the lamp wires will result in a fixture that does not illuminate (making it easy to locate wiring errors) but suffers no damage. Systems that expose ballasts to damage from mis-wiring should not be acceptable on this project.
1. Have integral fault protection to prevent ballast module failure in the event of a mis-wire

2. Automatically detect input voltages ranging from 120 — 277V ±10% (50-60Hz)
3. If dimmable, meet the limited short circuit test defined in UL935

As specified in Article 2.5, Paragraph B.4, Sector ballasts operate with an LCCF (Lamp Current Crest Factor) (the peak lamp current divided by the RMS [Root Mean Square, an averaging algorithm] lamp current) of 1.7 or less. Lamp manufacturers require <1.7 for best lamp life. An LCCF of 1.414 is a perfect sine wave. Systems with an LCCF of greater than 1.7 should not be acceptable on this project.
4. Operate with a Lamp Current Crest Factor of 1.7 or less throughout the dimming range, in accordance with lamp manufacturers’ recommendations.

NOTE TO SPECIFIER: Sector ballasts are available for T-8, T-5 and T-5HO lamps. Edit the following paragraphs B.4 and B.5 according the needs of your project.
5. Are suitable for linear T-8 lamps

As specified in Article 2.5, Paragraph B.5.a, Sector T-8 ballasts operate with a BF (Ballast Factor) of 1.15 at maximum light output. BF is a ratio: the light output of a lamp or lamps operated by a specific ballast compared to the light output of the same lamp or lamps operated by a standard reference ballast. The higher the BF is, the higher the wattage running through the ballast. The Sector BF maximizes energy efficiency by balancing the need for maximum light output from each fixture with the energy requirements and expected lifetime of that fixture.
a. Operate with a BF (Ballast Factor) of 1.15 at maximum light output
b. Operate with Ballast Loss Factor, Ballast Wattage and Total Wattage as listed in the following table

NOTE TO SPECIFIER: Ballast Loss Factor = Ballast Wattage/Total Wattage*100

	(per ballast)
	
	Total Wattage
	Lamp Wattage(1.15)
	Ballast Wattage
	Ballast Loss Factor

	1 T-8 Lamp
	32W
	39
	36.8
	2.2
	5.64

	1 T-8 Lamp
	25W
	32.5
	28.75
	3.75
	11.54

	1 T-8 Lamp
	17W
	24.8
	19.55
	5.25
	21.17

	
	
	
	
	
	

	2 T-8 Lamps
	32W
	76
	73.6
	2.4
	3.16

	2 T-8 Lamps
	25W
	61
	57.5
	3.5
	5.74

	2 T-8 Lamps
	17W
	41
	39.1
	1.9
	4.63


6. Are suitable for linear and u-bent T-5 and T-5HO lamps

As specified in Article 2.5, Paragraph B.6.a, Sector T-5 and T-5HO ballasts operate with a BF (Ballast Factor) of 1.00 at maximum light output. BF is a ratio: the light output of a lamp or lamps operated by a specific ballast compared to the light output of the same lamp or lamps operated by a standard reference ballast. The higher the BF is, the higher the wattage running through the ballast. The Sector BF maximizes energy efficiency by balancing the need for maximum light output from each fixture with the energy requirements and expected lifetime of that fixture.
a. Operate with a BF (Ballast Factor) of 1.00 at maximum light output
b. Operate with Ballast Current, Total Wattage and Ballast Efficacy Factor as listed in the following table

NOTE TO SPECIFIER: Ballast Efficacy Factor = Ballast Factor/Total Input Wattage*100

	(per ballast)
	
	Total Input Wattage
	Ballast Current
	Ballast Efficacy Factor (BEF)

	1 T-5 Lamp
	35W
	42
	0.35 / 0.15 A
	2.38

	1 T-5 Lamp
	28W
	33
	0.27 / 0.12 A
	3.03

	1 T-5 Lamp
	21W
	26
	0.21 / 0.09 A
	3.85

	1 T-5 Lamp
	14W
	19
	0.16 / 0.07 A
	5.26

	
	
	
	
	

	1 T-5HO Lamp
	54W
	57
	0.47 / 0.21 A
	1.75

	1 T-5HO Lamp
	39W
	45
	0.37 / 0.16 A
	2.22

	1 T-5HO Lamp
	24W
	29
	0.24 / 0.11 A
	3.45

	
	
	
	
	

	2 T-5 Lamps
	35W
	81
	0.67 / 0.29 A
	1.23

	2 T-5 Lamps
	28W
	65
	0.54 / 0.24 A
	1.54

	2 T-5 Lamps
	21W
	47
	0.39 / 0.17 A
	2.13

	2 T-5 Lamps
	14W
	34
	0.28 / 0.12 A
	2.94


C. Physical

1. T-8 Ballasts
a. A Can (9.5”) with 1 or 2 lamps
b. B Can (16.5”) with 1 to 4 lamps

2. T-5 and T-5HO Ballasts

a. B Can (16.5”) with 1 or 2 lamps
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2.6 Low-Voltage Wall Stations

A. General — provide wall stations that:

As specified in Article 2.6, Paragraph A.1, Leviton accessories are connected with low voltage Class II wiring, which is easier and less expensive to install. Most local electrical codes permit Class II wiring to be installed without conduit, trays, or junction boxes. This saves considerable time and expense, not only during the project, but whenever building needs may require that switches, sensors or other low-voltage devices be relocated. Systems that do not use Class II control wiring should not be acceptable on this project.
1. Use Class II PELV (Protected Extremely Low Voltage) wiring

2. Have integral IR receivers for programming

3. Respond to button activation with rapid local LED response to indicate that a system command has been requested

4. Can be replaced without reprogramming

NOTE TO SPECIFIER: Edit the following to indicate desired color. For non-NEMA colors, color match coordination will be provided on request. Please verify that your word format for item 2 below is “Delta” E “equals” 1, CIE L “asterisk” a “asterisk” b color units. See INTERNATIONAL COMMISSION ON ILLUMINATION home page at:

http://www.cie.co.at/index.html
5. Are of consistent color:

a. Match NEMA WD1, Section 2 White.

b. Color variation in same product family: Maximum ΔE=1, CIE L*a*b color units.

c. Visible parts: Exhibit ultraviolet color stability when tested with multiple actinic light sources as defined in ASTM D4674. Provide proof of testing upon request.

NOTE TO SPECIFIER: Edit the following to indicate type of wall stations desired. Please see the “Wall Station” section in the following link for detailed product information and specification submittal sheets:

As specified in Article 2.6, Paragraph B, the 5-Button Digital Switch provides the following functions: Max (100% illumination); Daylight Harvesting On; Bright (raise lighting level); Dim (lower lighting level); and All Off. An integral IR sensor allows control of these functions from a handheld remote. The switch controls one group of Sector fixtures. A Communication Bus Error warning light illuminates when there is a problem with the control network.
Sector product data at the Leviton website
B. [Sector] Five Button Digital Switch — supply switches that:
1. Control one group of fixtures with the following commands

a. Max: 100% illumination.

b. Bright: incrementally raises illumination.

c. Dim: incrementally lowers illumination level.

d. Daylight Harvesting On.

e. All fixtures Off.

2.7 SENSORS

A. General — provide occupancy and daylight sensors that:

As specified in Article 2.7, Paragraph A.1, Leviton sensors can be connected with either Class I wiring or low voltage Class II wiring, which is easier and less expensive to install. Most local electrical codes permit Class II wiring to be installed without conduit, trays, or junction boxes. This saves considerable time and expense, not only during the project, but whenever building needs may require that switches, sensors or other low-voltage devices be relocated. Systems with sensors that can only be connected with Class I wiring should not be acceptable on this project.
1. Are compatible with Class I and Class II wiring

2. Can be replaced without reprogramming

3. Have consistent color:

a. Match NEMA WD1, Section 2 White.

b. Color variation in same product family: Maximum ΔE=1, CIE L*a*b color units.

c. Visible parts: Exhibit ultraviolet color stability when tested with multiple actinic light sources as defined in ASTM D4674. Provide proof of testing upon request.

4. Mount to the ceiling
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B. Infrared Receivers — supply infrared receivers that:

1. Have 360-degree reception of wireless infrared remote controls.

2. Indicate reception of communication from a hand held transmitter communication with an LED

3. Are constructed of plastic meeting UL94 HB

Sector product data at the Leviton website
C. Interior Daylight Sensors — supply sensors that:

As specified in Article 2.7, Paragraph C.1, Sector allows sensors to operate in an open-loop fashion, providing a stable day light control scheme by integrating the light within the space to maintain average light levels. Closed-loop sensors tend to look at a fixed point: as the status of that fixed point changes, the lighting in the space can fluctuate widely. Systems that depend on closed-loop sensors should not be acceptable on this project.
1. Accommodate a topology-free control scheme

2. Maintain stable output over temperatures from 0º to 40º C (32° to 104° F)

3. Are partially shielded for accurate detection of available daylight

a. Sensor detection shall not be skewed by fixture lighting and horizontal light component

4. Have linear response from 0 to 100 foot-candles.

5. Have integral IR receivers

6. Are constructed of plastic meeting UL94 HB

D. Occupancy Sensors

NOTE TO SPECIFIER: Delete any occupancy sensors that are not part of the project
1. [Sector] Passive Infrared (PIR) Occupancy Sensor — supply a sensor that:
a. Connects directly to [Sector] ballasts, modules, and Bus Controller without the need of a separate power pack or other interface

b. Uses polarity-free Class I or Class II wiring
c. Covers 450 square feet

d. Is self-adjusting
As specified in Article 2.7, Paragraph C.1, Leviton Multi-Technology sensors combine IR and ultrasonic sensing, making them highly sensitive yet resistant to false triggers. Systems that do not include multi-technology sensors should not be acceptable on this project.

2. [Sector] Multi-Technology (infrared and ultrasonic) Occupancy Sensor — supply a sensor that:

a. Connects directly to [Sector] ballasts, modules, and Bus Controller without the need of a separate power pack or other interface

b. Uses polarity-free Class I or Class II wiring
c. Covers 2000 square feet

d. Is self-adjusting
2.8 Handheld Remote

A. General — provide handheld wireless remote controls that:

1. Address ballasts via serial number

2. Store lighting control software in non-volatile memory for a minimum of 10 years after power has been lost

a. Do not store system specific configuration settings

3. Send the following commands in response to continuous pressure or rapid tapping:

a. ON — Daylight Harvesting is turned on

b. MAX — all fixtures are set to 100% illumination

c. BRIGHT — raises the lighting level

d. DIM — lowers the lighting level

e. OFF — all fixtures in the group are turned off
4. Operate in conjunction with compatible infrared receivers and lighting control
5. Have a line-of-sight operating range of 25 feet (7.5 meters)

2.9 Software

A. Supply software that is compatible with:
1. Windows XP 32-bit and later versions

2. .NET 3.5 and higher versions

B. [SectorNet] Client Software — supply desktop software with a Personal Dimming Option (PDO) that 
1. Controls zones, groups and individual ballasts with three different personally preferred lighting levels
2. Uses a point and click dashboard interface

C.  [SectorNet] Administrator software — supply system programming software that:
1. Employs a drag and drop graphical user interface (GUI) for system design
a. Includes device icons for all system components

b. Facilitiates system configuratio by dragging and dropping icons onto a grid

c. Builds a network tree automatically

d. Includes an onscreen Flash button for easy identification of individual fixtures

e. Includes a Ballast Setup window for easy addressing and setup of ballasts

f. Can adjust entire lighting Zones remotely

g. Can import bitmap graphics for easy location and identification of system devices
h. Assigns ballasts to PDO clients
2. Provides a point-and-click user interface for:

a. Three programmable levels of Load Shed
b. Daylight Harvesting configuration
1) Allows programming of individual Daylight Response curves for each device, if desired

2) Can include any fixture, zone or group in daylight harvesting program

3. Is required only for system configuration and commissioning

a. System to be fully functional without a connected computer after commissioning

4. Includes one (1) USB-to-CAN adapter to connect a server to the [Sector] Bus Controller for design and commissioning and for operation with multiple client computers
5. Can monitor the entire system in real time

a. Will generate alerts when lamps are failing

As specified in Article 2.9, Paragraph C.6.a, SectorNet Administrator software monitors the entire system in real time, providing alerts when lamps are going bad and protecting the ballasts by turning fixtures off before the lamps fail. This feature reduces operating costs by allowing the Owner to replace lamps without replacing the ballasts. Systems that do not have continuous real time monitoring and EOL (End-Of-Life) detection should not be acceptable on this project.

b. Will turn ballast off before lamp fails to prevent damage to ballast

2.10 COMPONENTS

NOTE TO SPECIFER: Delete any components not included in the project.
A. Central dimming control system
1. Bus Controller [Leviton p/n 000-SBP00-00M]
a. Four-Controller Metal Enclosure [Leviton p/n 000-SEN04-000]
2. Solid-State High-Frequency Fluorescent Dimming Ballasts
a. Single linear T-8 lamp

1) 17W [Leviton p/n SD1F8-17M or SD1J8-17M]
2) 25W [Leviton p/n SD1F8-25M or SD1J8-25M]
3) 32W [Leviton p/n SD1F8-32M or SD1J8-32M]

b. Dual linear T-8 lamps
1) 17W [Leviton p/n SD2F8-17M or SD2J8-17M]
2) 25W [Leviton p/n SD2F8-25M or SD2J8-25M]
3) 32W [Leviton p/n SD2F8-32M or SD2J8-32M]

b. Single linear or u-bent T-5 lamp

1) 14W [Leviton p/n SD1J5-14M]

2) 21W [Leviton p/n SD1J5-21M]

3) 28W [Leviton p/n SD1J5-28M]

4) 35W [Leviton p/n SD1J5-35M]

c. Dual linear or u-bent T-5HO lamps
1) 14W [Leviton p/n SD2J5-14M]

2) 21W [Leviton p/n SD2J5-21M]

3) 28W [Leviton p/n SD2J5-28M]

4) 35W [Leviton p/n SD2J5-35M]

3. Ballast Controller [Leviton p/n 000-SBCS0-000]

4. Low Voltage [Sensors] [and] [Wall Stations] [and] [Control Interfaces
a. Digital Switches
1) 5-Button Digital Switch [Leviton p/n 015-SDS00-15W]
2) 2-Button Digital Switch [Leviton p/n 012-SDS00-12W]
b. Occupancy Sensors
3) Passive Infra-Red (PIR) Occupancy Sensor [Leviton p/n 030-OSC04-ISW]

c. Multi-Tech Occupancy Sensor
2) IR and ultrasonic [Leviton p/n 030-OSC20-MSW]
d. IR Remote Sensor Photocell [Leviton p/n 030-ODC0P-OSW]
e. Handheld Remote [Leviton p/n 000-SHH00-000]
5. System Programming Software
a. USB-to-CAN Adapter [Leviton p/n 000-SLM00-000]
b. SectorNet PC Software [Leviton p/n 000-SIF00-000]

c. SectorNet Personal Dimming Option Software [Leviton p/n 000-SIFPD-000]

PART 3 –  - EXECUTION

3.1 SYSTEM PERFORMANCE

A. Provide all system components that have been manufactured, assembled, and installed to maintain performance criteria stated by manufacturer without defects, damage, or failure.
3.2 INSTALLATION

A. Install equipment in accordance with manufacturer’s installation instructions.

B. Provide complete installation of system in accordance with Contract Documents.

C. Provide equipment at locations and in quantities indicated on Drawings. Provide any additional equipment required to provide control intent.

As specified in Article 3.2, Paragraph D, interior sensors work mainly with diffused light and have a much higher lighting gain than exterior sensors. Electric light sources can affect these sensors unless they are shielded from the light given off by electric light sources.

D. Ensure that daylight sensor placement minimizes sensors view of electric light sources; ceiling mounted and fixture-mounted daylight sensors shall not have direct view of luminaires.

E. [Sector] Ballast labeling

1. Remove one address sticker and place it on the outside of the light fixture so that it is visible from floor level

2. Remove a second identical sticker and place it at the appropriate location on the building plans

3. Leave the third address sticker on the ballast itself
END OF SECTION
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