[image: image1.png]LEVITON



 CSI/AIA Specifications
WIRELESS LIGHTING CONTROLS
SECTION 13845

Leviton Manufacturing Co., Inc.
201 N Service Rd
Melville, NY 11747-3138
Phone: 1.800.323.8290
Fax: 1.800.832.9538
SECTION 13845
WIRELESS NETWORK LIGHTING CONTROLS
Leviton LevNet RF
This specification is dated September 29, 2010. It replaces any and all previous LevNet RF 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:

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.
NOTE TO SPECIFIER: 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 LevNet RF system meets all specifications herein. Include Leviton Manufacturing Co., Inc., either as sole manufacturer or in list of manufacturers.

If necessary, revise the product specification section number and title to suit project requirements, specification practices, and section content. Leviton publishes AIA / CSI specifications with both old (1995) and new (2004) section numbers.
While editing this specification, take note of the following:

This document is designed for “delete-only” editing. Some paragraphs require that you select among two or more options. The optional text is bracketed: e.g.: “Section [09000.] [_____.]" If your draft copy includes the “[“ or “]” characters, it almost certainly includes too many options. Use Find to locate these sections and edit appropriately.
Occasionally, options include entire paragraphs. Rather than use brackets, the document separates these optional paragraphs an "OR" statement, e.g.:
*** EITHER ***

Option A
**** OR ****
Option B
As with brackets, your final specification should not contain any *** OR *** notes between paragraphs.

If you need more information on an organization whose standards are referenced within this document text, click on the hyperlink provided.
PART 1 –  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Wireless Self-Powered Radio Frequency (RF) 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 [16140 - Wiring Devices/Lighting Controls]
2. Section [16580 - Ballasts]: Fluorescent lighting ballasts controlled by wireless network lighting control system.

3. Section [16111 - Conduit]: Conduits and outlet boxes.
4. Section [16180 - Equipment Wiring]: Cables and wiring.

5. Section [16170 - Grounding And Bonding For Electrical Systems]: Requirements for personnel safety and to provide a low impedance path to ground for possible ground fault currents.

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 Fire Protection Association (NFPA) (www.nfpa.org)
1. 70: National Electrical Code (NEC)
G. National Electrical Manufacturers Association (NEMA) (www.nema.org)

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

2. WD 6 – Dimensional Requirements for Wiring Devices
H. Norma Official Mexicana (NOM).

1. NOM-001-SCFI-1993 Productos eléctronicos - Especificaciones de seguridad (Electronic Products – Safety Specifications)
2. NOM-003-SCFI Productos eléctricos - Especificaciones de seguridad (Electrical Products - Safety Specifications)

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

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

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

3. 924 (2003) - Emergency Lighting and Power Equipment

4. UL244A (2003) - Solid State Appliance Controls.
5. 20: General-Use Snap Switches
6. 498: Attachment Plugs and Receptacles

J. FCC - Federal Communications Commission

1. Certification standards for wireless communications

K. IC

1. Certification standards for wireless communications

L. IEEE – Institute of Electrical and Electronics Engineers (ieee.org)

1. 802.11 wireless local area network (WLAN)
1.3 SYSTEM DESCRIPTION

A. Wireless network RF lighting control system with self-powered components
1. Uses either the 315 MHz frequency band, the 868 MHz frequency band, or both for communication between all components.
2. All system programming is accomplished by having the devices themselves learn transmitter/receiver pair assignments.
3. Requires no central processor

NOTE TO SPECIFIER: This paragraph lists all available LevNet RF products and accessories. Delete any items that are not part of your project.
4. This Wireless Lighting Control System includes [wireless self-powered occupancy sensors], [wireless self-powered single-rocker switches], [wireless self-powered dual-rocker switches], [wireless transmitter switches], [wireless line voltage receivers], [wireless low voltage receivers], [wireless plug-in receivers], [transmitters], [wireless self-powered handheld transmitters], [wireless self-powered key card switches], [thermostats], [wireless relay receivers], [wireless self-powered photocells], [wireless dimming receivers], [wireless room and shade controllers], [wireless multichannel receivers], [wireless switch leg transmitters], [RS-232 serial data interface], [signal strength meter].
5. BMS gateway through RS-232 serial data interface
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.

1.5 Closeout Submittals

A. Warranty documents specified herein.
B. [Sustainable Design Closeout Documentation]

1. [Lighting Control System Manufacturer to provide enhanced Start-Up documentation detailing:

a.  the start-up procedure and process

b. details on any tests performed and 
c. documentation of test results.]
1.6 QUALITY ASSURANCE

NOTE TO SPECIFIER: Edit the following to indicate the minimum level of experience required by architectural lighting control manufacturers.
A. Manufacturer:

1. Provide phone support by qualified applications engineers.

NOTE TO SPECIFIER: The ISO-9001 standard covers both design and manufacturing, ensuring that the product design has been properly documented. ISO-9002 covers only the manufacturing process. An ISO-9001 manufacturer is better equipped to support the product.
2. Quality System

a. Registered to ISO-9001:2000 standard.

B. Modular Wireless RF Lighting Control System

NOTE TO SPECIFIER: Delete all standards that are not applicable on your project (e .g., CE, CSA and NOM if the project is located in the United States).
1. Listed by [CE] [CSA] [NOM] [ETL SEMKO] [UL] specifically for the required loads, or certified by recognized independent testing organizations that test to [CE] [CSA] [NOM] [ETL] [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.
1.7 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.
1.8 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.

1.9 WARRANTY

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

As specified in Article 1.8, Paragraph B, the Leviton LevNet RF 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 five (5) 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.

NOTE TO SPECIFIER: LevNet RF equipment can be purchased and installed without factory commissioning. Delete Article 1.10 if you do not intend to use either of the factory commissioning options listed on your project. If you do intend to use factory commissioning services, pick one of the two options described below and delete the other.
1.10 COMMISSIONING

As specified in Article 1.10, 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.

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 radio frequency signal strength.

c. Verify sufficient ambient lighting levels for self powering/self charging at each device location

d. Verify system operation control by control, device by device.

e. Obtain sign-off on system functions.

Note to Specifier: Under normal circumstances, the maintenance cycle for LevNet RF components will equal or exceed the system’s useful life. Therefore, the topic of maintenance has been omitted from the system handover requirements.

f. Demonstrate system capabilities and operation 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) Self Powered device locations and installation

f) Radio Frequency device locations and installation

g) Radio Frequency range and connectivity

h) Load circuit wiring

i) Connections to other systems and equipment

j) Placement and fine tuning adjustment of Occupancy Sensors

k) Placement and fine tuning adjustment of Photocells

b. After system installation

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

a) Connections of power feeds and load circuits

b) Assignments and locations of controls

c) Connections of low voltage inputs

d) Radio Frequency signal strength at device locations

e) Self Powering/Self Charging capability at each device location

f) Control / device pairings

2) Verify that each system control is operating to specification

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

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

5) 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, adjustment, and maintenance of the system.

B. Notification: Upon completion of the installation, notify the manufacturer in writing that the system is ready for formal checkout. Give notification at least 21 days prior to the date factory-trained personnel are required on site. Radio Frequency signal strength and range must be verified if paired transmitters and receivers are located more than 100 feet apart. [Reception can be checked using a Leviton Signal Strength Meter # WSMET-010.] Factory provided check-out technician is not responsible for system operation if RF transmission / reception is impaired.
C. At the time of checkout and testing, the Owner’s representative shall be thoroughly instructed in the proper operation of the system.

1.11 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 1.11, 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

NOTE TO SPECIFIER: Only manufacturers that meet all specifications herein should be added to the list of Acceptable Manufacturers. Products that fail to meet energy management standards such as CEC Title 24 can affect the Owner’s ability to obtain occupancy or Green certifications. Under Execution (Part 3 of this Section), make the contractor responsible that installed equipment meets all specification requirements. Require that contractor replace, at no charge to the Owner, any equipment that does not meet this specification.
*** EITHER ***

D. Acceptable Manufacturer: Leviton Manufacturing Co. Inc. — System: Leviton LevNet RF
***OR***

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

1. Leviton Manufacturing Co. Inc. LevNet RF
2. <<To specify an alternate manufacturer and product, insert the names here. Otherwise, delete this entire line.>>
F. 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 substitution proposals subject to provisions of Section 01200
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 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.

2.2 PERFORMANCE CRITERIA

As specified in Article 2.2, Paragraph A, LevNet RF devices use a one-way RF communications and control system: wireless devices are either transmitters or receivers but not both. This provides more reliable system operation over longer distances than two-way systems composed of transceiver devices. In both cases, the actual range of wireless operation depends on site conditions. Walls, metal structures, etc. interfere with radio waves. However, under identical conditions the LevNet RF one-way system will allow greater flexibility in mounting wireless self-powered devices. Systems lacking this capability should not be acceptable on this project.
A. Range of reception

1. Fifty (50) to one hundred fifty (150) feet; dependent on site conditions

a. Distance, transmission angle and obstructions all reduce radio signal strength

b. Line of sight transmission will maximize range
c. [LevNet RF] Signal Strength Meter can be used to verify signal reception at proposed mounting locations

2. As indicated on drawings, extend radio frequency range by using [LevNet RF] devices that include repeaters to wirelessly re-transmit radio signal to other receivers as required.
a. Low-Voltage Room Controllers
3. As indicated on drawings, extend range up to one mile using 2.4 GHz DSSS Industrial Wireless Bridge with optional high gain antenna over an unobstructed line of sight

As specified in Article 2.2, Paragraph B, LevNet RF systems are designed to maximize energy savings. Receiver devices consume less than 1 watt of standby power, with some consuming a little as ½ watt in standby mode. Self-powered transmitters are zero-power-consumption devices. Systems without this technology will not maximize energy savings and should not be acceptable on this project.
B. Power Consumption

1. Self-Powered devices to be capable of generating and storing their own power under normal operating conditions

a. Energy to be harvested from switch actuation, ambient light or temperature differentials

1) Light-powered devices require the following exposure levels:

a) Transmission interval: 10-60 Seconds

b) Minimum light required: 4FC (40LUX)

c) Solar Cell operating range: 4-100FC (40-1000LUX)

d) Minimum charge time to begin operations: 1min @ 20FC (200LUX)

e) Maximum charge time: 8 hours @ 20FC (200LUX)

f) Maintain charge time: 3 hours per 24 hours @ 20FC 200LUX

g) Operating life at full charge: 48 hours

h) Optional battery life: 10 years 

2) When stored energy is low, Self-Powered Sensors and Photocells turn light sources On by transmitting a signal to appropriate receivers

3) When mounted in dark spaces, Ceiling-mounted PIR Occupancy Sensors require batteries or 24VDC power to guarantee continuous Auto On / Auto Off operation.

a) Batteries not required for Manual On / Auto Off operation

4) Include manual control to turn lights on and begin charging if a self powered device becomes completely drained when operating in Auto ON / Auto OFF mode

5) Mechanically switched devices to survive 50,000 cycle testing

a) Transmitters to reliably deliver millisecond micro-bursts of communication, powered by mechanical actuation of a switch

i Transmission interval: instant on actuation

ii Minimum charge time to begin operations: instantaneous

iii Maintain charge time: unlimited

iv Operating life at full charge: unlimited

C. One-way RF operation

1. Devices are either transmitters or receivers

a. The following devices are repeaters that can re-transmit received signals

1) Low-Voltage Room Controllers

2) Industrial Wireless Bridges

3) Nipple Mount Receivers 

2. 315 MHz and 868 MHZ frequency bands

a. No interference with DECT (Digital Enhanced Cordless Telecommunications), WLAN / Wi-Fi (Wireless Local Area Networks), PMR (Professional Mobile Radio)

b. 1% (one percent) duty cycle

c. Multiple 1 ms (one millisecond) RF datagram’s with checksum to minimize errors and collisions

NOTE TO SPECIFIER: LevNet RF devices use a technology called Amplitude Shift Keying (ASK) for communications. ASK requires very little bandwidth as compared to Frequency Shift Keying, and is easy to detect, modulate and demodulate. These advantages all contribute to the low cost, simplicity and reliability of LevNet RF wireless control networks.

d. ASK (Amplitude-Shift Keying) modulation; 32 bit format

e. 125 kbps (kilobit per second) data rate for sensors

D. Transmitter / Receiver pairing

1. Transmitters control unlimited number of devices that are within pairing range

2. Each transmitter to have a unique ID

3. Receivers able to be set to respond only to specific transmitter IDs

a. Error checking to eliminate false triggering by other transmitting devices within RF range

b. Two-button receivers store up to thirty (30) transmitter IDs

c. Wall Switch Receivers store up to ten (10) transmitter IDs

E. Electrical

1. Operate without switch leg wires

2.3 [LevNet RF] Wireless Self Powered RF PASSIVE InfraRed occupancy sensor

A. Connect wirelessly and without interface to:

1. [LevNet RF] RF Wall Switch Receivers

2. [LevNet RF] RF Line Voltage Receivers

3. [LevNet RF] RF Low Voltage Receivers

4. [LevNet RF] RF Low Voltage Room Controllers

5.  [LevNet RF] RF Thermostat

B. Ceiling mount
C. Self-Powered with built-in solar cell

1. No batteries needed where light is available
2. Batteries to provide up to ten (10) years of uninterrupted Auto On / Auto Off operation in areas where light is never available

D. Transmits initial signal instantly when motion is first detected

E. Continues to transmit at 60 second intervals when motion has been detected during the preceding period
F. Multi-zone Fresnel lens

As specified in Article 2.3, Paragraph C.1, LevNet RF Occupancy Sensors use a unique Fresnel lens design to establish dozens of independent detection zones. Unwanted zones such as outside hallway traffic can be blocked out via manual masking of the lens. Occupancy sensors that do not allow the detection zones to be configured for the specific application should not be acceptable on this project.
1. Manual masking allows blocking unwanted detection zones

2. Sensor is triggered when a heat source such a human body moves from one zone to another

a. Not triggered by stationary sources

G. Controls

1. Sensitivity adjustment for fine tuning the detection within the coverage pattern

2. Learn button sends a RF signal when pressed to pair or communicate with the receiver.

H. Coverage area

NOTE TO SPECIFIER: The WSC04-10W covers up to 450 square feet, with 24 degree viewing angle. The WSC15-10W covers up to 1500 square feet with a 60 degree viewing angle.
1. Provide occupancy sensors with [450] [or] [1500] square feet of coverage as indicated on the drawings

a. 450 square foot sensor to have high density lens for minor and major motion

b. 450 square foot sensor to detect radial motion

c. 1500 square foot sensor to have extended range lens for major motion

d. 1500 square foot sensor to detect both radial and tangential motion

I. Operating conditions

1. 32° F to 104° F (0° C to 40° C)

2. 0% to 90% relative humidity, non-condensing

2.4  [LevNet RF] SELF-POWERED RF wall switch receivers

A. Description

1. Connect wirelessly without interface to:

a. Basic Model

1) [LevNet RF] Self Powered RF PIR Occupancy Sensor

2) [LevNet RF] Self-Powered Push On / Push Off Transmitter Switches

b. Advanced Model

1) [LevNet RF] Self Powered RF PIR Occupancy Sensor

2) [LevNet RF] Self-Powered Push On / Push Off Transmitter Switches

3) [LevNet RF] Self-Powered Rocker Transmitter Switches

4) [LevNet RF] Self-Powered Photocell Transmitter Sensor

5) [LevNet RF] Self-Powered Handheld Transmitter Switches

6) [LevNet RF] Self-Powered Keycard Transmitter Switches

7) [LevNet RF] Low Voltage Transmitter Switches

8) [LevNet RF] Switch Leg Transmitter Switches
As specified in Article 2.4, Paragraph 2, LevNet RF Wall Switch Receivers include a manual control option that combines complete flexibility with the advantages of energy management occupancy sensors. The manual switch controls the relay directly, enabling the user to override the paired sensor until either 1) the switch is manually activated a second time or 2) the switch receives no signal for a pre-programmed time-out interval. After either event, the switch receiver defaults back to normal operation. Switches lacking this combination of flexibility and efficient energy management can compromise building function and should not be acceptable on this project.
2. Manual On / Off switch

a. Overrides Occupancy Sensor or Transmitter Switch signals

1) Override can be cancelled by:

a) Pressing the switch a second time

b) Providing no input during the internally programmed time-out delay interval

As specified in Article 2.4, Paragraph 2.b, LevNet RF Wireless Wall Switch Receivers have a manual Presentation Mode: pressing the switch while the room is occupied will turn the lights off. The switch will maintain its Off state until either a) the switch is pressed a second time to turn the lights On, or b) the switch receives no signal for a pre-programmed time-out interval. Presentation Mode enhances visibility of video, film or slide projections. Switches that do not allow lights to be turned off while the room is occupied should not be acceptable on this project.

b. Engages Presentation Mode to keep lights Off when room is occupied to allow video, film or slide projection

3.  Manual-On / Auto-Off

a. Standard as shipped from factory

4. Auto-On / Auto-Off

a. Optional configuration set in the field by dip switches, power not required

As specified in Article 2.4, Paragraph A.4.c, LevNet RF Wireless Wall Switch Receivers have an exclusive “walk-through” energy-saving feature that turns lights off quickly following a brief “walk-through” occupancy. Occupancy Sensors that do not discriminate between long-term occupancy and “walk-throughs” should not be acceptable on this project.
b. Walk-Through

1) Initial motion detection signal from sensor to start a 2.5 minute time delay.

2) If sensor stops transmitting within 2.5 minutes, receiver to turn lights off at end of period.

3) If sensor continues to transmit after 2.5 minutes, receiver to turn lights off after a DIP-switch-programmed time delay following the last received motion detection signal

As specified in Article 2.4, Paragraph A.5, LevNet RF Wireless Wall Switch Receivers have adjustable delayed-Off intervals that can be customized to maximize energy savings. Switches without custom Off delays will not optimize energy savings and should not be acceptable on this project.

5. Manually adjustable On/Off delay times

a. 2 minutes (for walking coverage field test)

b. 10 minutes (factory default)

c. 20 minutes

d. 30 minutes

B. Switching circuitry
As specified in Article 2.4, Paragraph B, LevNet RF Wireless Wall Switch Receivers use all-digital circuitry with true zero-cross switching. This design maximizes operational life and ensures compatibility with electronic ballasts. Switches that do not implement true zero-cross switching or do not use digital circuitry should not be acceptable on this project.

1. All digital circuitry

2. Relay switching at zero crossing of AC power curve

a. Maximum contactor life

b. Compatibility with electronic ballasts
C. Electrical

1. Power consumption in standby mode to be less than 0.5 watts
As specified in Article 2.4, Paragraph C.1, LevNet RF Wall Switch Receivers are available in neutral and non-neutral versions. This gives the designer maximum flexibility to adapt to local code requirements and existing wiring. Wireless switches that do not offer neutral / non-neutral options should not be acceptable on this project.
2. Provide neutral and non-neutral switches as indicated on drawings

3. Provide switches with the following load ratings:

a. 120 through 277VAC

b. 50/60Hz

c. 10A relay 

d. Tested at 1,000,000 cycles

e. Incandescent: 800W @ 120V

f. Fluorescent: 1200VA @ 120V; 2700VA @ 277V

1) Electronic ballasts

2) Magnetic ballasts

g. Motor: 1/4 HP @ 120V
D. Physical

As specified in Article 2.4, Paragraph B.1, LevNet RF Wireless Wall Switch Receivers mount in standard single-gang wall boxes, directly replacing two single-pole switches for fast and easy installation. Switches requiring modifications to the wall box or rewiring should not be acceptable on this project.
1. Mount in standard single-gang wall box

2. Vizia decorator style, single push ON / OFF (return to neutral) fits a standard Decora opening faceplate

3. Operating Conditions

a. 32° F to 104° F (0° C to 40° C)

b. 0% to 90% relative humidity, non-condensing

4. Available in white, light almond, ivory, gray, and ebony

NOTE TO SPECIFIER: The LevNet RF product line includes a number of different remote switches for applications ranging from hotels to offices, conference rooms, classrooms, restrooms, residential construction and retrofits, turning lights on and off from inside a car parked outside a workplace or house, etc. As with the rest of this specification, this section is formatted as a Delete Master: delete items that are not part of your project.

2.5 [Levnet rf] wireless self-powered RF TRANSMITTER switches

A. Operating conditions

1. 32° F to 104° F (0° C to 40° C)

2. 0% to 90% relative humidity, non-condensing

B. Operating Life

a. 50,000 mechanical cycles minimum

C. Able to be paired with an unlimited number of [LevNet RF] Wire-in  RF Receivers

1. Receivers must be in range of transmitters for pairing and communication

D. Physical

1. Suitable for mounting using any of the following methods:

a. Surface mounting

1) Screws

2) Industrial tape

b. Standard switch box

c. Handheld transmitter

1) Handheld enclosure to be provided as self contained, self powered unit
E. Provide the following self powered switch types as indicated on schedules and project drawings:

1. Self Powered Single Push On / Off Transmitter Switch

a. Control one light or other single load

b. Pair wirelessly as an alternate action or momentary switch to:

1) [LevNet RF] RF Wall Switch Receivers

2) [LevNet RF] RF Line Voltage Receivers

3) [LevNet RF] RF Low Voltage Receivers

4) [LevNet RF] RF Low Voltage Room Controllers

5) [LevNet RF] RF Thermostat

b. Physical

1) Mounts to a single-gang wall box, low voltage trim ring, or surface mount

2) Vizia decorator style, single push ON / OFF (return to neutral) fits a standard Decora opening faceplate

2. Self Powered Rocker Switches

a. Single

1) Control one transmission channel

b. Dual

1) Control two transmission channels

c. Pair wirelessly as a rocker, momentary or toggle switch to:

1) [LevNet RF] RF Advanced Wall Switch Receivers

2) [LevNet RF] RF Line Voltage Receivers

3) [LevNet RF] RF Low Voltage Receivers

4) [LevNet RF] RF Low Voltage Room Controllers

5) [LevNet RF] RF Thermostat

c. Physical

1) Mounts to a single-gang wall box, low voltage trim ring, or surface mount

2) Décor decorator style, rocker push top ON / bottom OFF (return to neutral) fits a standard Decora opening faceplate

3. 3 x 3 Rocker Switches

a. Single

1) Control one transmission channel

b. Dual

1) Control two transmission channels

c. Pair wirelessly as a rocker, momentary or toggle switch to:

1) [LevNet RF] RF Wall Switch Receivers

2) [LevNet RF] RF Line Voltage Receivers

3) [LevNet RF] RF Low Voltage Receivers

4) [LevNet RF] RF Low Voltage Room Controllers

5) [LevNet RF] RF Thermostat

d. Physical

1) Mounts to a British Standard (3”x3”) wall box or surface mount

2) Decorator style, rocker push top ON / bottom OFF (return to neutral) 

4. Self Powered Handheld 4-Button Transmitter Switch

a. Control up to four transmission channels

b. Pair wirelessly as a rocker, momentary or toggle switch to:

3) [LevNet RF] RF Advanced Wall Switch Receivers

4) [LevNet RF] RF Line Voltage Receivers

5) [LevNet RF] RF Low Voltage Receivers

6) [LevNet RF] RF Low Voltage Room Controllers

7) [LevNet RF] RF Thermostat

e. Physical

1) Self-contained for handheld or surface mount

5. Self Powered Hotel Key Card Holder Switch

a. Single

1) Control HVAC or up to four transmission channels

b. 4-Channel control for Key Card Punching 

1) Allow Owner to provide punched cards that operate the Key Card Holder in a variety of ways to provide more energy efficiency. 

c. Pair wirelessly as a momentary switch to:

1) [LevNet RF] RF Wall Switch Receivers

2) [LevNet RF] RF Line Voltage Receivers

3) [LevNet RF] RF Low Voltage Receivers

4) [LevNet RF] RF Low Voltage Room Controllers

5) [LevNet RF] RF Thermostat

d. Physical

1) Mounts to a single-gang wall box, low voltage trim ring, or surface mount

2) Decorator style design for use in Hotel Rooms or Dormitories  

e. Provide occupancy-based control of lights, HVAC or other power-consuming devices

f. Optional Master On / Off control

g. Compatible with most “credit card size” room key card systems

h. Operating Conditions

1) -25 °C to + 65° C (-13 °F to +149°F)

2.6 RF Thermostat

A. Receive wireless signals from:

1. Self-Powered Wireless PIR Occupancy Sensors

2. Self Powered Hotel Key Card Switches

3. Wireless Switch Leg Transmitters

4. Wireless Self Powered Switches

B. Compatible with LevNet RF BMS Gateways

1. Interface with LON and / or BACNet HVAC control systems

C. Operation

1. Adjusts temperature set points to a narrow “comfort” range when an “occupied” signal is transmitted

2. Adjusts temperature set points to a wide “energy saver” range when an “unoccupied” signal is transmitted

3. Samples ambient temperature at 5 second intervals

a. Monitoring range of 32°F to 99.9°F (0°C to 37.7°C)

4. One (1) Heat, one (1) Cool control circuit

D. Controls

1. LCD (Liquid Crystal Display)

2. Manual Raise / Lower buttons

a. Temperature

1) 60°F to 85°F (15.5°C to 29.5°C)

b. Fan

1) Auto, Low, Medium, High, Economy, Off

E. Electrical

1. 24 VAC input

2. 1A load rating per control circuit

F. Physical

1. Operating Conditions

a. 14°F to 131°F (-10°C to 55°C)

2.7 [LevNet RF] RF wire-IN SWITCHING receivers

A. General

1. Receive signals from [LevNet RF] Self Powered RF Sensors, Switches and Transmitters.

2. Control lighting, thermostats and other loads

B. Electrical

1. Wire between controlled devices and power source

2. No traveler wires

3. Consume less than 1 Watt of power

C. Physical

1. Operating Conditions

a. 14°F to 122°F (-10°C to +50°C)

2. Operating Life

a. 10,000,000 mechanical cycles minimum
D. RF 3 Wire-in Relay Receivers

1. Controls one device or group

a. One FORM A relay

b. Group control via branch circuit

2. Electrical

a. Power consumption in standby mode to be less than 1 watt

b. 50/60 Hz

1) 110 – 125 VAC [Leviton p/n WSP05-010]

2) 277 VAC [Leviton p/n WSP05-020]

3) 240 VAC [Leviton p/n WSP05-080]

b. Load Ratings

1) Tungsten / Incandescent Lighting

i) 500 W @ 120VAC [Leviton p/n WSP05-010]

j) 1000W @ 240VAC [Leviton p/n WSP05-080]

k) 1200W @ 277VAC [Leviton p/n WSP05-020]

6) Fluorescent Ballast: 3A

7) General Duty: 16A

8) Pilot Duty — 72VA at 24VAC

a) 120VAC [Leviton p/n WSP05-010]

b) 277VAC [Leviton p/n WSP05-020]

c) 240VAC [Leviton p/n WSP05-080]

E. RF 5 Wire-in Relay Receivers

1. Control multiple lights, groups, motor loads

a. One FORM C Relay

1) COM, N.O. (Normally Open), N.C. (Normally Closed)

b. Rated motor loads include fans, pumps and gates

2. Electrical

a. Include isolated contacts to switch power from a different circuit

b. Compatible with hard wired 3-way and 4-way switches

c. 50/60 Hz

1) 110 — 125VAC [Leviton p/n WSP12-010]

2) 277VAC [Leviton p/n WSP12-020]

3) 240VAC [Leviton p/n WSP12-080

4) 24VAC [Leviton p/n WSP02-R10]

d. Load Ratings

1) Tungsten / Incandescent Lighting, N.O. contacts

a) 1500W at 120VAC

b) 3000W at 240VAC

c) 3400W at 277VAC

2) Tungsten / Incandescent Lighting, N.C. contacts

a) 500W at 120VAC

b) 1500W at 240VAC

c) 1700W at 277VAC

3) Fluorescent Ballast (N.O. contacts): 8A

4) General Duty, N.O. contacts: 16A

5) General Duty, N.C. contacts: 5A

6) Pilot Duty

a) 72VA at 24VAC

b) 360VA at 120VAC

c) 720VA at 240VAC

d) 830VA at 277VAC

7) Motor Load

a) 60 LRA

b) 10 FLA

c) 1/2HP at 120VAC

d) 1HP at 240VAC

8) Other Devices: 16A

2.8 [levnet rf] RF plug-in receivers

A. General

1. Receive signals from [LevNet RF] Self Powered RF Sensors, Switches and Transmitters.

2. Control lighting, televisions and other loads

3. Plug into standard IEC 3-prong electrical outlet

4. Standard IEC 3-prong electrical outlet for control of lamps and other devices

a. Plug-In Dimming Receiver

1) Dimming without visible steps

2) Suitable for architectural lighting, daylight harvesting, load shedding, manual On / Off or automatic Off controls
3) Single output channel

a) Dimming or On / Off

B. Electrical

1. 120VAC input power

2. Power consumption in standby mode to be less than 1 watt

3. 120 VAC output

a. Plug-In Dimmer Receiver

1) 120 VAC, max 300 watt output

2) Resistive loads only — no motor loads
b. Plug-In Relay Receiver

1) General: 6A

2) Ballast: 3A

3) Tungsten: 500W

4) Not rated for motor loads
C. Output Control

1. Plug-In Dimmer Receiver

a. 0 — 120 VAC or On / Off

2. Plug-In Relay Receiver

a. On / Off
D. Operating Conditions

1. Plug-In Dimmer Receiver

a. -13°F to 122F (-25°C to 50°C)

2. Plug-In Relay Receiver

a. -13°F to 140°F (-25°C to 60°C)

2.9 [levnet rf] RF low voltage receivers

A. General

1. Receive signals from [LevNet RF] Self Powered RF Sensors, Switches and Transmitters.

2. Provide multi-channel control of lighting, thermostats, motorized window shades and/or blinds, other loads

B. Operating Conditions

1. -13°F to 140°F (-25°C to 60°C)
C. Room Controllers

1. Input (transmitter) / output (receiver) configurations

a. Two (2) inputs, two (2) outputs

b. One (1) input, three (3) outputs

c. Zero (0) inputs, four (4) outputs

2. Manual On / Off, Manual On / Auto Off or Master Off modes

a. 15 minute Vacancy timeout in Auto Off mode

b. 2.5 minute walk through feature with Auto On / Auto Off

3. Compatible with lighting control, security and other building systems

a. Bi-level and multiple scene lighting control

4. Extends range of sensors by wirelessly re-transmitting sensor status to other RF Receivers

a. Can be connected to hard wired control devices, such as multi-technology sensors, for wireless operation

5. Electrical

a. 8 — 30VDC, 40mA, input power

b. 0 — 30 VDC, 130mA, output rating

c. 30 VDC max, 100 mA max, relay driver

6. Attached external Whip Antenna

D. 2-Channel Shade Controller

1. Automated control of two shade motors

2. Electrical

a. 8 — 30VDC, 40mA power supply input

b. 0 — 30 VDC, 130mA output rating

c. 30 VDC max, 100 mA max, relay driver

3. Attached external Whip Antenna

E.  [4-Channel] [and] [8-Channel] Relay Receiver

1. Control up to [four (4)] [eight (8)] devices or groups

2. Connect to new or existing control systems

3. Respond to up to eighty (80) transmitters

a. Store unique ID for each transmitter with error checking

4. [Four (4)] [or] [eight (8)] output channels

a. 3 Pole Double Throw switches

1) Dry contact or 8 — 30V

b. Programmable as either momentary or maintained contacts

5. No traveler wires required

6. Suitable for architectural lighting control, load shedding, industrial equipment control, automation, utility lighting

7. Electrical

a. 8 — 28VAC or 8 — 30 VDC input power

b. 2A, 30V, DC or AC output rating

c. 30 VDC max, 100 mA max relay driver

8. Relays

a. 4-Channel [Leviton p/n WSPAS-LV4]: Four (4) Form C N.O. and N.C. Dry Contacts

b. 8-Channel [Leviton p/n WSPAS-LV8]: Eight (8) Form A N.O. Dry Contacts

2.10 [levnet rf] RF Switch Leg transmitters

A. Replace wiring between an electrical load and a switch with an RF control signal

B. Synchronize control of multiple devices or groups by transmitting input status to [LevNet RF] RF Receivers

C. Communicate to unlimited number of receivers that are within RF range

D. Operating Conditions

1. 14°F to 122°F (-10°C to 50°C)
E. SLT Switch Leg RF Transmitter

1. Senses power state of a wired switch, light or other device

2. Suitable for load-shedding and energy saving HVAC control

3. Electrical

a. [120 VAC, 50/60 Hz input] [Leviton p/n WSSLT-010]

b. [24 VAC, 50/60 Hz input] [Leviton p/n WSSLT-R10]

F. 4-Channel SLT Transmitter

1. Connects four (4) General Purpose Input / Output (GPIO) signal from HVAC systems

a. Inputs for 0 — 30 VDC or dry contact control

2. Synchronizes with lighting controls

3. Electrical

a. 120 VAC, 50/60 Hz input power

2.11 [levnet rf] RF rs-232 serial box data interface

A. Connects to any RS-232 serial port

B. Receives packets from [LevNet RF] Self-Powered Wireless RF Switches, Sensors and Transmitters

C. Suitable for computer system integration

1. Architectural lighting

2. Daylight harvesting

3. Load shedding

4. Building automation

D. Electrical

1. 8 — 28VAC or 8 — 30VDC input power

2. Output

a. 25mA at 12VDC

b. 15mA at 24VDC

E. Operating Conditions

1. -13°F to 140°F (-25°C to 60°C)

2.12 [levnet rf] wireless RF signal strength meter

A. Handheld mobile measurement device

1. 9VDC battery power

B. Display Received Signal Strength Indication (RSSI)

1. EnOcean RF datagrams

2. RF interference at 315 MHz

C. Indicate viability and reliability of wireless 315 MHz reception at planned or proposed installation locations

1. -95 dBm sensitivity

2. 280 kHz channel bandwidth

a. Centered on 315 MHz

3. 120 kbps RF data rate

D. Operating Conditions

1. -13°F to 149°F (-25°C to 65°C)

2.13  [LEVNET RF] Industrial Wireless zigbee bridge

A. Install in pairs to provide long range wireless connection between transmitters and receivers

1. Up to 1 mile with unobstructed line-of-sight

a. High-gain antenna required

2. Up to 1000 feet in wood framed residential construction

3. Up to 300 feet in steel and concrete buildings
B. Interface EnOcean and ZigBee wireless devices

C. Operate on 2.4 GHz using DSSS (Direct Sequence Spread Spectrum) for minimal interference

D. Four (4) bi-directional GPIO ports

1. Inputs compatible with dry or wet contacts, DC signal voltages, logic signals

2. Outputs: dry contacts

E. Four (4) Form A relay

1. Normally Open, SPST (Single Pole Single Throw)

2. 2A, 30 VAC or VDC rating

F. Operating Conditions

1. -22°F to 140°F (-30°C to 60°C)
G. Input power

1. 18 — 120 mA

2. 8 — 28 VAC, 8 — 30 VDC

a. 3.3V option available
NOTE TO SPECIFIER: Delete any components not included in the project.
2.14 COMPONENTS
A. Wireless Self-Powered PIR Occupancy Sensors

1. 450 square feet, 24° angle

a. Leviton p/n WSC04-I0W

b. WSC04-IRW Low Profile

2. 1500 square feet, 60° angle

a. Leviton p/n WSC15-I0W

b. WSC15-IRW Low Profile

B. RF Wall Switch Receivers

1. Neutral

a. Leviton p/n Basic WSS10-oDZ (Z = color change kit included: white, ivory and light almond)

b. Advanced WSS10-0UZ

2. Non-Neutral

a. Leviton p/n Basic WSS10-GDZ

b. Advanced WSS10-GUZ

C. Wireless Self-Powered Transmitter Switches

1. Single Push On / Off

a. Decora Faceplate Colors

1) White: Leviton p/n WSSoS-PoW

2) Ivory: Leviton p/n WSSoS-PoI

3) Light Almond: Leviton p/n WSSoS-PoT

4) Gray: Leviton p/n WSSoS-PoG

5) Ebony: Leviton p/n WSSoS-PoE

2. 1-Gang Single Rocker

a. Decora Faceplate Colors

1) White: Leviton p/n WSSoS-DoW

2) Ivory: Leviton p/n WSSoS-DoI

3) Light Almond: Leviton p/n WSSoS-DoT

4) Gray: Leviton p/n WSSoS-DoG

5) Ebony: Leviton p/n WSSoS-DoE

3. 1-Gang Dual Rocker

a. Decora Faceplate Colors

1) White: Leviton p/n WSSoS-D2W

2) Ivory: Leviton p/n WSSoS-D2I

3) Light Almond: Leviton p/n WSSoS-D2T

4) Gray: Leviton p/n WSSoS-D2G

5) Ebony: Leviton p/n WSSoS-D2E

4. Handheld 4-Button Transmitter

a. Leviton p/n WSSoS-RoW

5. Hotel Key Card Switch

a. Leviton p/n WSSoS-HoW

6. Thermostat

a. Leviton p/n WSoTH-S00

7. 3x3 Rocker Switches

a. Single

1) Decora Faceplate Colors

a) White: Leviton p/n WSSoS-EoW

b) Ebony: Leviton p/n WSSoS-EoB
b. Dual

1) Decora Faceplate Colors

a) White: Leviton p/n WSSoS-E2W

b) Ebony: Leviton p/n WSSoS-E2B

D. Wire-In RF Relay Receivers

1. 3-Wire

a. 120VAC / 500W: Leviton p/n WSP05-010

b. WST05-010 includes ½” threaded nipple and repeater feature

c. 277VAC / 1200W: Leviton p/n WSP05-020

d. WST05-020 includes ½” threaded nipple and repeater feature

e. 240VAC / 1000W: Leviton p/n WSP05-080

f. WST05-080 includes ½” threaded nipple and repeater feature
2. 5-Wire

a. 120VAC / 500W: Leviton p/n WSP12-010 
b. WST12-010 includes ½” threaded nipple and repeater feature

c. 277VAC / 1200W: Leviton p/n WSP12-020 
d. WST12-020 includes ½” threaded nipple and repeater feature

e. 240VAC / 1000W: Leviton p/n WSP12-080 
f. WST12-080 includes ½” threaded nipple and repeater feature

g. 24VAC / 300W: Leviton p/n WSP02-R10

h. WST12-R10 includes ½” threaded nipple and repeater feature

E. RF Plug-In Receivers

1. 300W Dimmer / Relay: Leviton p/n WSGoS-D1T

2. 500W Relay: Leviton p/n WSGoS-S1T

F. RF Low Voltage Receivers

1. Two inputs, two 8 — 30 VDC outputs

a. Leviton p/n WSoRC-200

2. One input, three 8 — 30 VDC outputs

a. Leviton p/n WSoRC-300

3. No inputs, four 8 — 30 VDC outputs

a. Leviton p/n WSoRC-400

4. Two-channel shade controller

a. Leviton p/n WSoRC-S00

5. Industrial Relay Receivers

a. 4-Channel: Leviton p/n WSPAS-LV4

b. 8-Channel: Leviton p/n WSPAS-LV8

G. SLT Transmitters

1. 120VAC: Leviton p/n WSSLT-010

2. 240VAC: Leviton p/n WSSLT-R10

3. 4-Channel: Leviton p/n WSSLT-GPo

2.15 ACCESSORIES

A. RS-232 Serial Box Data Interface

1. Leviton p/n WSoRF-300

B. Signal Strength Meter

1. Leviton p/n WSMET-010

C. Industrial Wireless Bridge

1. Leviton p/n XBX-CTRFP-44
PART 3 –  EXECUTION

3.1 SYSTEM PERFORMANCE

A. Provide 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 the NEC and as shown as on the drawings.
1. Follow 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. [Mount all wall switches using the method indicated on the drawings.]

1. [Mount all switches on the strike side of doors.]

2. [Coordinate with other trades: check for exact direction of door swings.]
F. Coordinate with other work, including painting, electrical boxes and wiring installations, as necessary to interface installation of devices in this section with other work.

G. Install wall switches 48 inches [1200mm] above floor, OFF position down.
H.  [Label device plates with a permanent adhesive label listing panel and circuit feeding the wiring device.]
END OF SECTION

Leviton
09/29/10
WIRELESS NETWORK LIGHTING CONTROLS

LevNet RF
13845-


[image: image1.png]