SECTION 260936

MODULAR DIMMING CONTROLS

Lutron Stanza Wireless Guestroom Light Control System

This specification is dated October 1, 2011, and supersedes all previous Lutron Stanza Guestroom Light Control System specifications.

This section includes editing notes to assist the user in editing the section to suit project requirements. These notes are included as hidden text, and 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.

· Corel WordPerfect: From the pull-down menus select VIEW, then 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.

This guide specification section is intended for use in the preparation of a project specification section covering the Lutron Stanza Guestroom Light Control System.

The following should be noted in using this specification:

· Hypertext links are included to those organizations whose standards are referenced within the text, to assist in product selection and further research. Hypertext links are underlined and contained in parenthesis, e.g.:

www.ul.com
· 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, e.g.:

**** OR **** 

PART 1  - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lighting Control Devices

B. Related Sections:

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

1. Section [122000 - Window Treatments:] Window treatments controlled by central dimming control system.

2. Section [262726 - Wiring Devices] 

3. Section [265113 – Interior Lighting Fixtures, Lamps, and Ballasts:] Fluorescent lighting ballasts controlled by central dimming control system.

4. Section [260923 – Lighting Control Devices:] Occupancy sensors used in conjunction with central dimming control system.

1.2 REFERENCES

Edit paragraphs below to include only those standards referenced elsewhere in this Section.

A. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) (www.ansi.org and www.ieee.org) 
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 # 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-001 Electronic Products – Safety Specifications 

2. NOM-003-SCFI Electrical products - Safety Specifications

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

1. 244A – Solid State Appliance Controls.

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

1.3 SYSTEM DESCRIPTION

A. Radio Frequency Light Control System (RFLCS)

1. Modular dimming and switching components.

2. Two-way Radio Frequency controlled wall-mounted dimmers and switches, lamp socket module dimmers and switches, master controls, and interfaces without the use of a central processor.

1.4 SUBMITTALS

Edit paragraph below retaining only those standards necessary to meet project requirements.

A. Submit under provisions of Section [013300.] [______.]

B. 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.

C. Shop Drawings; include:

1. Load schedule indicating actual connected load, load type, and control zones.

2. Schematic of system.

D. Product Data: Catalog cut sheets with performance specifications demonstrating compliance with specified requirements.

1.5 CLOSEOUT SUBMITTALS

Lutron has enhanced startup documentation that may be purchased.  This documentation will be completed by a Lutron Services Company Representative during the startup of the Lutron lighting control system.  This documentation defines the functional test procedures to be used and the results of the onsite testing of the Lutron equipment.  A copy of this documentation will be delivered after startup completion. 

Retain paragraph below if this enhanced documentation from the Lighting Control System Manufacturer is desired to meet project requirements.

A. [Sustainable Design Closeout Documentation (LSC-LEED-DOC)

1. Lighting Control System Manufacturer to provide Enhanced Start-up documentation that details the start-up procedure being performed including a process to follow, details on tests performed and an area that documents any test results.]

1.6 QUALITY ASSURANCE

Edit paragraph below to indicate minimum level of experience required by lighting management control manufacturers to suit project requirements.

A. Manufacturer: Minimum [10] [__] years experience in manufacture of architectural lighting controls and Radio Frequency Light Control products.

ISO9001 is a standard that covers the design and manufacture of a product.  This ensures that the product design has been properly documented.  A manufacturer who meets ISO9001 is better equipped to support the product over the life of the equipment versus an ISO9002 manufacturer who may not have this documentation.  ISO9002 manufacturers are only knowledgeable about the manufacturing process and not how the product was designed.  

B. Manufacturer’s Quality System: Registered to ISO 9001:2000 Quality Standard, including in-house engineering for product design activities.

C. Radio Frequency Light Control System (RFLCS): 

Edit paragraph below retaining only those standards necessary to meet project requirements.

1. Listed by [CSA] [NOM] [UL] specifically for the required loads. Provide evidence of compliance upon request.  

2. Approval of local radio communications governing agency. Provide evidence of compliance upon request.

1.7 PROJECT CONDITIONS

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

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

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

During the installation phase, considerable dust (drywall, concrete, etc.) may be deposited on electrical components and impair performance.  General accepted housekeeping protection of the electrical equipment must be maintained.

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

1.8 WARRANTY

Choose the Warranty that best fits the owner’s needs.  The standard Warranty is 2 years; however, an 8 year warranty is available to the owner by purchasing an Enhanced 8-year Warranty option.   

A. Provide Manufacturer’s Warranty:

1. Standard 2-year warranty, Includes:
a. 100 Percent Replacement Parts for Manufacturer Lighting System Components

b. 100 Percent Manufacturer Labor Coverage to Troubleshoot and Diagnose a Lighting Issue

c. First –Available Onsite or Remote Response Time

d. 24 Hours Per Day, 7 Days Per Week Telephone Technical Support, Excluding Manufacturer Holidays

e. Remote Diagnostics for Applicable Systems

f. 4-Hours of Remote Programming for Applicable Systems

**** OR ****

2. Enhanced 8-year Silver Level limited parts warranty, Includes:
a. Years 1-2:

1) 100 Percent Replacement Parts for Manufacturer Lighting System Components

2) 100 Percent Manufacturer Labor Coverage to Troubleshoot and Diagnose a Lighting Issue

3) First-Available Onsite or Remote Response Time

4) Remote Diagnostics for Applicable Systems
5) 4-Hours of Remote Programming for Applicable Systems

b. Years 3-5:  50% Replacement Parts Coverage

c. Years 6-8:  25% Replacement Parts Coverage

d. 24 Hours Per Day, 7 Days Per Week Telephone Technical Support, Excluding Manufacturer Holidays

**** OR ****

3. Enhanced 8-year Gold Level limited parts warranty, Includes:

a. Years 1-2:

1) 100 Percent Replacement Parts for Manufacturer Lighting System Components

2) 100 Percent Manufacturer Labor Coverage to Troubleshoot and Diagnose a Lighting Issue

3) 72-Hour Onsite or Remote Response Time

4) Annual Scheduled Preventative Maintenance Visit

5) Remote Diagnostics for Applicable Systems
6) 4-Hours of Remote Programming for Applicable Systems

b. Years 3-5:  50% Replacement Parts Coverage

c. Years 6-8:  25% Replacement Parts Coverage

d. 24 Hours Per Day, 7 Days Per Week Telephone Technical Support, Excluding Manufacturer Holidays

**** OR ****

4. Enhanced 8-year Platinum Level limited parts warranty, Includes: 
a. Years 1-2:

1) 100 Percent Replacement Parts for Manufacturer Lighting System Components

2) 100 Percent Manufacturer Coverage to Troubleshoot and Diagnose a Lighting Issue

3) 24-Hour Onsite or Remote Response Time

4) Annual Scheduled Preventative Maintenance Visit

5) Remote Diagnostics for Applicable Systems
6) 4-Hours of Remote Programming for Applicable Systems

b. Years 3-5:  50% Replacement Parts Coverage

c. Years 6-8:  25% Replacement Parts Coverage
d. 24 Hours Per Day, 7 Days Per Week Telephone Technical Support, Excluding Manufacturer Holidays
An upgraded full ten-year warranty is available to the owner by purchasing additional years of Support and Maintenance Plan coverage.  Edit the paragraphs below to specify the optional coverage period to be included (3 to 8 years) in addition to the above warranty.  If the Warranty outlined above is sufficient, delete the paragraph below.  Edit level of Support and Maintenance Plan to suit project requirements by choosing Silver, Gold or Platinum Level in paragraphs below.

B. [Provide Manufacturer’s Support and Maintenance Plan for [8] [__] years covering 100 percent parts and 100 percent labor and additional benefits as described below beginning 2 years after system startup completion.]

1. Silver Level Support and Maintenance Plan, Includes:

a. 100 Percent Parts for Manufacturer Lighting System Components

b. 100 Percent Manufacturer Labor Coverage for Troubleshooting and Diagnosis of Lighting Issues

c.  24 Hours Per Day, 7 Days Per Week Telephone Technical Support, Excluding Manufacturer Holidays

d.  First-Available Onsite or Remote Response Time

d.  Remote Diagnostics for Applicable Systems

e.  4-Hours of Remote Programming for Applicable Systems

**** OR ****

2. Gold Level Support and Maintenance Plan, Includes:

a. 100 Percent Parts for Manufacturer Lighting System Components

b.  100 Percent Manufacturer Labor Coverage for Troubleshooting and Diagnosis of Lighting Issues

c.  24 Hours Per Day, 7 Days Per Week Telephone Technical Support, Excluding Manufacturer Holidays

d.  72-Hour On-Site or Remote Response Time

e.  Annual Scheduled Preventative Maintenance Visit

f.  Remote Diagnostics for Applicable Systems 

g.  4-Hours Remote Programming for Applicable Systems 

h. Includes Service Coverage Upgrade of the Initial 2-year 100 Percent Manufacturer Labor Coverage to Gold Level Coverage.

**** OR ****

3. Platinum Level Support and Maintenance Plan, Includes:

a. 100 Percent Parts for Manufacturer Lighting System Components 

b.  100 Percent Manufacturer Labor Coverage for Troubleshooting and Diagnosis of Lighting Issues

c.  24 Hours Per Day, 7 Days per Week Telephone Technical Support, excluding Manufacturer Holidays 

d.  24-Hour On-Site or Remote Response Time

e.  Annual Scheduled Preventative Maintenance Visit

f.  Remote Diagnostics for Applicable Systems

g.  4-Hours Remote Programming for Applicable Systems

h.  Includes Service Coverage Upgrade of the Initial 2-Year 100 Percent Manufacturer Labor Coverage to Platinum Level Coverage.

Retain paragraph below if fluorescent dimming ballasts will be included to meet project requirements.  Edit to coordinate with other sections in the Project Manual.

C. [For ballasts, see section 265113 – Interior Lighting Fixtures, Lamps, and Ballasts: Fluorescent Electronic Dimming Ballasts.]

Retain paragraph below if Sivoia Shades will be included to meet project requirements.  Edit to coordinate with other sections in the Project Manual.

D. [For Sivoia shades, see section 122413 – Roller Window Shades.]

1.9 MAINTENANCE material submittals

A. Make ordering of new equipment for expansions, replacements, and spare parts available to end user. 

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

PART 2  - PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer: Lutron Electronics Co., Inc. – System: Lutron Stanza Radio Frequency Light Control System

****OR****

B. [Basis of design product: Lutron Stanza Radio Frequency Light Control System or subject to compliance and prior approval with specified requirements of this section, one of the following:]

1. Lutron Stanza Radio Frequency Light Control System 
2. <Insert manufacturer’s name>

C. Substitutions: [Not permitted.] [Under provisions of Division 1.] 

Delete items 1 through 5 if substitutions are not permitted.
1. All proposed substitutions (clearly delineated as such) must be submitted in writing for approval by the design professional a minimum of 10 working days prior to the bid date and must be made available to all bidders.   

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

3. Any substitutions provided by the contractor shall be reviewed at the contractor’s expense by the electrical engineer at a rate of [$200.00] per hour.

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

5. Provide complete engineered shop drawings (including power wiring) with deviations for the original design highlighted in an alternate color to the engineer for review and approval prior to rough-in.

2.2 GENERAL

The following statement ensures a single point of contact for system operation.  Some interaction between hardware, software, and system components requires a high level of integration and compatibility testing.

A. Provide system that is designed, tested, manufactured, and warranted by a single manufacturer.

Systems that operate in the 2.4 GHz band are susceptible to interference from cordless phones, 802.11 wireless Ethernet, and Bluetooth communications.  Devices licensed to operate in the 434 MHz band have strict rules that must be followed which greatly minimizes the risk of interference.

B. Radio Frequency communications to operate within 434 MHz band, free from interference from other building and system frequencies.

Typical dimming equipment is rated for 40 degrees C (104 degrees F).   This is the maximum ambient temperature that can exist while the dimming equipment is operating at full load conditions.  The following statement ensures that the operating equipment is designed to operate at worst case environmental conditions without affecting product life.

C. Light Controls: Ten-year operational life while operating continually at any temperature in an ambient temperature range of 0 degrees C (32 degrees F) to 40 degrees C (104 degrees F) and 90 percent non-condensing relative humidity.  
Electrostatic Discharge (ESD) testing is done according to the IEC 801-2 standard (human body model).  This testing is completed on all user accessible points such as terminal blocks, buttons, and control inputs.

D. Designed and tested to withstand electrostatic discharges up to 15,000 V without impairment per IEC 801-2.

Electrolytic capacitors are typically the component most sensitive to heat in a dimming circuit.  Their expected lifetime doubles for every 10 degrees C that the component operates below the manufacturer’s rated operating temperature.  

(A component operated at 10 degrees C above the rated temperature will have HALF the life expectancy.  A component operated at 20 degrees C above the rated temperature will have one quarter of the life expectancy.

(A component operated at 10 degrees C below the rated temperature will have DOUBLE the life expectancy. A component operated at 20 degrees C below the rated temperature will have quadruple the life expectancy.

The following statement ensures a minimum 10-year operating life under worst case field conditions.

E. Electrolytic capacitors to operate at least 20 degrees C below the component manufacturer's maximum temperature rating when device is under fully-loaded conditions in 40 degrees C (104 degrees F) ambient temperature.

A surge protector is sold as an accessory to a computer purchase to protect it from lighting strikes or other voltage surges.  Likewise, dimmer circuits require surge protection.  Surge protection can be built into a dimmer circuit or it can be purchased separately as an external accessory.  The following statement ensures that the surge protection is built into the dimming system.  Line voltage devices include dimmers, switches, lamp modules and master controls.

F. Design and test line voltage devices to withstand line-side surges without impairment to performance.

Other power handling devices installed on a branch circuit (far from electrical service entrance points) need to survive a Category C near lightning strike without failure.  

1. Power handling devices: Withstand surges without impairment of performance when subjected to surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41C.

Power dropouts can occur frequently.  The momentary interruption of power should not cause extended periods without lighting or require some manual intervention to reset the lighting system.

G. Power failure memory such that if power is interrupted and subsequently returned, lights will automatically return to same levels (dimmed setting, full on, or off) prior to power interruption within 3 seconds.

1. All programmable information, including system identification codes, addresses, and master control button programming to be retained in non-volatile memory and to remain intact in the case of a 10 year power loss to the system.

H. Color:

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
1. [Match NEMA WD1, Section 2.] [Custom color to be selected.]

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

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

I. Provide faceplates with concealed mounting hardware.

To help building occupants understand how to use the lighting control system the architect should provide engraving requirements for all controls.   Engraving details should include text size and style.

J. Engrave keypad buttons with appropriate zone or scene engraving descriptions.
Engraving must be durable when exposed to cleaning and normal wear.  

K. All text, borders, logos, and graduations to use graphic process that chemically bonds markings to faceplate or buttons, resistant to removal by scratching and cleaning.

2.3 PERMANENTLY MOUNTED DIMMERS; 

A. Product: Lutron Model: [SZ-6D-color] [SZ-6ND-color]

B. Description:

Allows the user to have control of lighting regardless of system status.

1. Provide local control:

a. To override master controls.

b. In the event that communication with other devices in the system is interrupted.

Many competing systems require a neutral at every wallbox.
2. Capable of controlling MLV and Incandescent loads without a neutral wire

3. Capable of controlling interfaces to other loads when used with a neutral wire

4. Capable of providing smooth continuous dimming.

5. Operate and control lamps without integrated outlets when used in conjunction with an outlet approved by UL for dimming.

Most CFLs cannot be dimmed.  Switches or lamp modules configured to switch should be used in those cases.
6. Operate and control dimmable compact fluorescent lamps (CFLs).

Dimming equipment is exposed to peak currents much higher than rated operating current due to tungsten inrush, magnetic inrush, and lamp burnout.  If not designed to handle this inrush/surge condition, the equipment could fail at anytime when turned on or when lamps fail.  The following two statements ensure reliability of components.
C. Load Handling Thyristors (SCRs and triacs), Field Effect Transistors (FETs), and Isolated Gate Bipolar Transistors (IGBTs): Manufacturer’s maximum current rating minimum two times control’s rated operating current.

D. Capable of withstanding repetitive inrush current of 50 times operating current without impacting lifetime of dimmer/switch.

Even when dimmer is in the off position, the semiconductors in the circuit can allow leakage current to the load.  Leakage exceeding 5 milliamps is common.  The following statement eliminates the possibility of electrical shock while servicing the load by requiring a physical disconnect in the off position.

E. Utilize air gap off for permanently-mounted dimmers/switches to disconnect the load from line supply.

F. Dimmers to meet following load-specific requirements:

1. Magnetic Low Voltage (MLV) transformer:

Magnetic transformers are susceptible to overheating caused by asymmetrical input voltages. The following design requirements prevent magnetic low voltage transformers from operating above rated current and temperature under normal conditions or component failure.  

a. Contain circuitry designed to control and provide a symmetrical AC waveform to input of magnetic low voltage transformers per UL 1472, Section 5.11.

b. Dimmers using unipolar load current devices (such as FETs or SCRs) to include DC current protection in the event of a single device failure.

For fluorescent control systems consisting of different brands, consider requiring that the ballast manufacturer troubleshoot and diagnose problems after General Contractor’s “Correction after Completion” period expires.

2. Fluorescent electronic dimming ballast: Refer to Section [265113] [______] for dimming ballast specifications and performance.
2.4 LAMP SOCKET DIMMERS
A. Product: Lutron Model: [SZ-1SD-WH]
B. Description:

Allows the user to have control of lighting regardless of system status.

1. Provide local control at lamp socket:

a. To override master controls.

b. In the event that communication with other devices in the system is interrupted.

Many competing systems require a neutral at every wall box.
2. Capable of dimming incandescent, halogen, and dimmable compact fluorescent bulbs

Most CFLs cannot be dimmed.  Switches or lamp modules configured to switch should be used in those cases.
3. Capable of switching non-dimmable compact fluorescent bulbs without swapping device

4. Capable of providing smooth continuous dimming.

5. Operate and control lamps with integrated outlets

6. Operate and control dimmable compact fluorescent lamps (CFLs).

Dimming equipment is exposed to peak currents much higher than rated operating current due to tungsten inrush, magnetic inrush, and lamp burnout.  If not designed to handle this inrush/surge condition, the equipment could fail at anytime when turned on or when lamps fail.  The following two statements ensure reliability of components.
C. Load Handling Thyristors (SCRs and triacs), Field Effect Transistors (FETs), and Isolated Gate Bipolar Transistors (IGBTs): Manufacturer’s maximum current rating minimum two times control’s rated operating current.

D. Capable of withstanding repetitive inrush current of 50 times operating current without impacting lifetime of dimmer/switch.

2.5 SWITCHES

A. Product: Lutron Model: [SZ-6ANS-color]

B. Description:

Allows the user to have control of lighting regardless of system status.

1. Provide local control:

a. To override master controls.

b. In the event that communication with other devices in the system is interrupted.

2. Capable of controlling incandescent, fluorescent, magnetic low-voltage, electronic low-voltage, and high intensity discharge loads with a neutral wire

Dimming equipment is exposed to peak currents much higher than rated operating current due to tungsten inrush, magnetic inrush, and lamp burnout.  If not designed to handle this inrush/surge condition, the equipment could fail at anytime when turned on or when lamps fail.  The following two statements ensure reliability of components.
C. Load Handling Thyristors (SCRs and triacs), Field Effect Transistors (FETs), and Isolated Gate Bipolar Transistors (IGBTs): Manufacturer’s maximum current rating minimum two times control’s rated operating current.

D. Capable of withstanding repetitive inrush current of 50 times operating current without impacting lifetime of dimmer/switch.

Even when dimmer is in the off position, the semiconductors in the circuit can allow leakage current to the load.  Leakage exceeding 5 milliamps is common.  The following statement eliminates the possibility of electrical shock while servicing the load by requiring a physical disconnect in the off position.

E. Utilize air gap off to disconnect the load from line supply.

2.6 KEYPADS

A. Product: Lutron Model: [SZ-2B-color] [SZ-3B-color] [SZ-4B-color] [SZ-5B-color] [SZ-3/1B-color]

B. Functionality:

1. Control any single lighting load or combination of lighting loads, which are part of the RFLCS.

There are two types of keypads; those that only send signals and those that send and receive signals.  Having the latter type allows feedback to the user to verify that the request has been received and processed.  If the lighting control system fails to process the button press request, the LED will turn off to indicate the true system status.  

2. LEDs on each button to reflect the true system status.  

Controls can be programmed with different functionality through system software without any hardware changes.

3. Master control keypad to be field programmable.

2.7 Card switch guest room control

A. Product: Lutron Model [SZ-CS-CCO]

B. Functionality:

1. Provide maintained contact closure output when card key is inserted to turn lights on.

2. Turns lights off when card key is removed.

C. Accept standard size card keys: 54mm x 86 mm x 0.8 mm (2.125 inches x 3.375 inches x 0.03 inches)

D. Provide flashing backlit slider when card key is not present.

Retain the article below if power interfaces will be included to meet project requirements.  Edit paragraphs below based on which power interface types are necessary to suit project requirements.

Delete article below if no power interfaces will be necessary to meet project requirements.

2.8 POWER INTERFACES

PHPM-PA-xxx-WH – Power module that takes phase control input and provides provide full circuit of forward/reverse phase control (16 amps in US) output. The output can be 120V or 277V.  This is used for incandescent, magnetic low voltage (MLV), electronic low voltage (ELV), and neon/cold cathode.  See the following link for additional information:

Web Link: Phase-Adaptive Power Module





PHPM-3F-xxx-WH – Power interface that takes phase control input and provides full circuit of control (16 amps in US) output to hi-lume/eco-10 Lutron dimming ballast.  The output can be 120V or 277V.  See the following link for additional information:

Web Link: 3-Wire Fluorescent Power Module





GRX-TVI – Power interface that takes phase control input and provides full circuit of switching and 0 to 10 low voltage output (16 amps in US) for electronic fluorescent ballasts.  See the following link for additional information:

Web Link: Ten Volt Interface


GRX-PWM – Power interface that provides 12 V Pulse Width Modulated (PWM) control and ballast switching capabilities in one enclosure.   See the following link for additional information:

Web Link: Pulse Width Modulation Interface
High Power models HP-2, HP-4, HP-6 – Power booster that takes phase control input and provides provide full circuit of forward phase control (16 amps in US) output.  The phase control input is 120V and the output can be either 120V or 277V.  This is used incandescent, magnetic low voltage (MLV), neon/cold cathode, Hi-lume/eco-10, non-dim applications.  See the following link for additional information:

Web Link: HP Power Module
A. Product: [PHPM-PA.] [GRX-TVI.] [GRX-PWM] [HP-2.], [HP-4.], [HP-6.]

B. Electrical:

This will simplify field wiring for the installation contractor and prevent the failure of the interface due to phase to phase over voltage.  

1. Phase independent of control input.

C. Diagnostics and Service: Replacing power interface does not require re-programming of system or devices.

Include this section if you want control over the system through external inputs such as contact closure, Ethernet, RS232, and IR, etc.
2.9 CONTROL INTERFACES

This enables the lighting control system to receive a control signal from another system (BMS, Fire, Security, etc).

A. Contact Closure Interface; Lutron Model [SZ-IO]

In order to provide the greatest flexibility when integrating with other systems, the contact closure interface must operate with devices that provide momentary (such as a doorbell button) and maintained (such as an occupancy sensor) inputs.  This should be configurable in the field as this level of detail may not be available when the job is specified.

1. The contact closure inputs will accept both momentary and maintained contact closures.

2. The contact closure outputs will provide “dry” closure outputs.

B. Serial / Ethernet Interface; Lutron Model [SZ-CI-PRG]

Requiring a separate device for programming the system prevents inadvertent system changes by the user

1. The Serial / Ethernet interface must be used to change system programming

2. The Serial / Ethernet interface allows integration of the RFLCS to other room or building systems

2.10 SOURCE QUALITY CONTROL

To ensure that 100 percent of the lighting control products work at installation, the manufacturer should test 100 percent of all assemblies at full rated load in the factory.  This testing will assure that every product has been tested and guaranteed to work.  Sampling would only prove that the samples work and should not be acceptable.

A. Perform full-function testing on all completed assemblies at end of line. Statistical sampling is not acceptable.

PART 3  - EXECUTION

3.1 INSTALLATION

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

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

In order for the system to be fully commissioned and operating to specification, programming will need to be completed. 

C. Define each dimmer's load type, assign each load to a zone, and set control functions.

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

3.2 STARTUP AND PROGRAMMING 

A light control system requires at least one site visit for proper startup.  The visit starts up the system and ensures that the system is operating per specification.  The owner/end user should be trained to operate the system operation and educated to maximize the system benefits.

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

1. Qualifications for factory-certified field service engineer:

a. Minimum experience of 2 years training in the electrical/electronic field.

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

2. Make a visit upon completion of installation of RFLCS control system: 

a. Verify connection and location of controls.

b. Verify system operation control by control, zone by zone.

c. Verify proper Radio Frequency communication.

d. Verify proper integration of manufacturers interfacing equipment.

e. Provide programming.

f. Obtain sign-off on system functions.

g. Train owner on system operation.

END OF SECTION
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