SECTION 260936

MODULAR DIMMING CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lighting Control Devices

B. Related Sections:

1. Section 122000 - Window Treatments: Window treatments controlled by modular 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 modular dimming control system.

1.2 REFERENCES

A. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE):
1. C62.41-1991 – Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

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

C. International Organization for Standardization (ISO):
1. 9001:2000 – Quality Management Systems.

D. National Electrical Manufacturers Association (NEMA): 
1. WD1 (R2005) - General Color Requirements for Wiring Devices.

E. Underwriters Laboratories, Inc. (UL): 

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

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

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

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

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

C. Radio Frequency Light Control System (RFLCS): 

1. Listed by 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.

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

1.8 WARRANTY

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 
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
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
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
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

e. Remote Diagnostics for Applicable Systems
f. 4-Hours of Remote Programming for Applicable Systems

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.

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.

C. For ballasts, see section 265113 – Interior Lighting Fixtures, Lamps, and Ballasts: Fluorescent Electronic Dimming Ballasts.
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. 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. <Insert manufacturer’s name>

B. Substitutions: Under provisions of Division 1. 

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

4. 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

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

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

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

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.

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

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.

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:

1. Match NEMA WD1, Section 2.
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.

Provide faceplates with concealed mounting hardware.

I. Engrave keypad buttons with appropriate zone or scene engraving descriptions.
J. 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 or SZ-6ND-color
B. Description:

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 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.

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

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.

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:

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.

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:

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.

2. Capable of dimming incandescent, halogen, and dimmable compact fluorescent bulbs

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).

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
B. Description:

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

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.

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 or SZ-3/1B-color
B. Functionality:

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

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

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.

2.8 POWER INTERFACES

A. Product: PHPM-PA or GRX-TVI

B. Electrical:

1. Phase independent of control input.

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

2.9 CONTROL INTERFACES

A. Contact Closure Interface; Lutron Model SZ-IO
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
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

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. 

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. 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.
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