SECTION 260933

CENTRAL DIMMING CONTROLS

Lutron LCP128

This specification is dated March 12, 2012 and supersedes all previous LCP128 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 LCP128 central dimming 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. 

· Optional text requiring a selection by the user is enclosed within brackets, e.g.: “Section [090000.] [_____.]"

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

· Optional paragraphs are separated by an "OR" statement, e.g.:

**** OR **** 

For applications outside of North America (220V – 240V, or 230V CE) please see international CSI formatted specifications at the following web link. 

http://www.lutron.com/CMS400/TechInfoPage.aspx?id=19297
PART 1  – GENERAL

1.1 SUMMARY

A. Section Includes:

1. Central dimming control systems.

B. Related Sections:

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

1. Section [262726 - Wiring Devices] [______ - ___________]
2. Section [265113 – Interior Lighting Fixtures, Lamps, and Ballasts:] [______ - ___________:] Fluorescent electronic dimming ballasts.

3. Section [260923 – Lighting Control Devices:] [______ - ___________:] Occupancy sensors.

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 # 14 Industrial Control Equipment 

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

3. CSA C22.2 # 156 Solid-State Speed 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. Underwriters Laboratories, Inc. (UL) (www.ul.com):

UL 489 is the UL Standard for Safety for Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures that Underwriters Laboratories uses to independently evaluate, test and List circuit breakers for use on lighting and other branch circuits in compliance with the NEC code.  It is important that circuit breakers used for branch circuit over current protection are UL 489 listed to ensure that all NEC code requirements are met. 

1. 489 (2002) - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures.

UL 508 is the UL Standard for Safety for Industrial Control Equipment that Underwriters Laboratories uses to independently evaluate, test and List dimmer panels.  The limited short circuit test required by this standard tests that the product fails safely in the event that the output terminals to the load are short-circuited.  This is an important safety test. 

2. 508 (1999) - Standard for Industrial Control Equipment.

UL 1472 is the Underwriters Laboratories Standard for Safety of Solid State Dimming Controls that sets limits on the amount of DC voltage a dimmer may deliver to a magnetic ballast or transformer.  UL Listed wall box dimmers must comply with this standard.  This ensures that the dimmer will not overheat the transformer.

Lutron applies this requirement in the design and testing of all the Commercial system dimming products for MLV loads as well. 

3. 1472 (1996) - Solid-State Dimming Controls.

UL 924 is the UL Standard for Safety for Emergency Lighting and Power Equipment ensures that the lighting system will meet safety requirements in emergency situations.

4. 924 (2003) - Emergency Lighting and Power Equipment

1.3 SYSTEM DESCRIPTION

Edit paragraph below retaining only those technologies required to suit project requirements.

A. Central dimming control system 

1. Factory assembled dimming and switching panels. [and] [interfaces and modules]

2. Low voltage [wall stations] [and] [control interfaces] [and] [sensors].

3. [Solid-state high frequency fluorescent dimming ballasts.] 

1.4 SUBMITTALS

Edit paragraph below to coordinate with other sections in the Project Manual.

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

B. Specification Conformance Document:  Indicate whether the submitted equipment either:

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 voltage per circuit, circuits and their respective control zones, circuits that are on emergency, and capacity, phase, and corresponding circuit numbers.

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 Startup 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.

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

C. Central dimming control system: 

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

1. Listed by [CSA] [UL] specifically for the required loads. 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. Lighting 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

**** 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

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 Preventive Maintenance Visit

5) Remote Diagnostics 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 Preventive Maintenance Visit

5) Remote Diagnostics 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 Technology Support 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 Technology Support Plan coverage to suit project requirements by choosing Silver, Gold or Platinum Level in paragraphs below.

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

1. Silver Level Technology Support Plan, Includes:

a. 100 Percent Parts for Manufacturer Lighting System Components

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

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

**** OR ****

2. Gold Level Technology Support Plan, Includes:

a. 100 Percent Parts for Manufacturer Lighting System Components

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

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 Preventive Maintenance Visit

f. Remote Diagnostics for Applicable Systems

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

**** OR ****

3. Platinum Level Technology Support Plan, Includes:

a. 100 Percent Parts for Manufacturer Lighting System Components 

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

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 Preventive Maintenance Visit

f. Remote Diagnostics for Applicable Systems

g. Includes Service Coverage Upgrade of the Initial 2-Year 100 Percent Manufacturer Warranty 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.]

1.9 MAINTENANCE

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 LCP128 
****OR****

B. [Basis of design product: Lutron LCP128 or subject to compliance and prior approval with specified requirements of this section, one of the following:]

1. Lutron LCP128

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.  

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

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.

B. Architectural Lighting 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.

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

2.3 DIMMING / RELAY PERFORMANCE REQUIREMENTS

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 capacitor’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 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.

A. 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.

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 (Thyristors & Dimmers/Relays) ensure reliability of components.

B. Load Handling Thyristors (SCRs and triacs), Field Effect Transistors (FETs), and Isolated Gate Bipolar Transistors (IGBTs): The component’s maximum current rating to be at least two times the dimmer’s/relay’s rated operating current.

C. Capable of withstanding repetitive inrush current of 50 times operating current without impacting lifetime of dimmer/relay.

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.

D. Design and test dimmers/relays to withstand line-side surges without impairment to performance.

Dimming panels are typically installed near electrical service entrance points which are subject to more severe surges than equipment mounted far from the electrical service entrance points.  Dimming panels need to survive surges equivalent to a Category B near lightning strike without failure.

1. Panels: Withstand surges without impairment of performance when subjected to surges of 6,000 volts, 3,000 amps per ANSI/IEEE C62.41.

When off, the semiconductor in a dimmer circuit can allow leakage current to the load creating the possibility for an electrical shock.  It is common for this leakage current to exceed 5 milliamps (the UL limit for a GFCI outlets).  Using an air gap eliminates leakage current by requiring a physical disconnect in the off position to prevent electric shock when servicing the load.

E. Utilize air gap off, activated when user selects “off” at any control to disconnect the load from line supply.

Power dropouts occur frequently.  When power is restored, the lighting system should recover quickly and automatically return to the last lighting levels.  A momentary interruption (1 or 2 seconds) of power should not cause extended periods (20 seconds or more) without lighting while the system reboots and all other electrical equipment is back on.  

F. Power failure memory and dimmer/relay recovery: 

1. When power is interrupted and subsequently returned, within 3 seconds lights will automatically return to same levels (dimmed setting, full on, or off) prior to power interruption.

G. Dimmers: 

Utility power is subject to many sources of line noise.  Dimming equipment must maintain constant light levels in the presence of this line noise.  For information see: 

Web Link: Power Quality





1. Provide real-time cycle-by-cycle compensation for incoming line voltage variations including changes in RMS voltage (plus or minus 2 percent change in RMS voltage/cycle), frequency shifts (plus or minus 2 Hz change in frequency/second), dynamic harmonics, and line noise. 

2. Systems not providing cycle-by-cycle compensation to include external power conditioning equipment as part of dimming system. 

To minimize surge currents and extend lamp life.

3. Each dimmer to incorporate electronic "soft-start" default at initial turn-on that smoothly ramps lights up to the appropriate levels within 0.5 seconds.

Digital control systems have a fixed number of steps in their light control output.  There needs to be enough steps to ensure the human eye perceives smooth changes when moving from one light level to another.

4. Control all light sources in smooth and continuous manor. Dimmers with visible steps are not acceptable.

Different lighting sources such as fluorescent and incandescent require different power levels to dim from minimum to maximum.  Dimmers with too narrow a control range will not give the full dimming performance.  Dimmers with too broad a control range will have areas where changing the dimmers light level will not result in a change in light output.  Dimmers must be flexible enough to compensate for these different load types. 

5. Each dimmer to be assigned a load type that will provide a proper dimming curve for the specific light source.  

6. Possess ability to have load types assigned per circuit, configured in field.

Variations in lamp and fixture designs may require fine tuning of dimming curves.  The following statement ensures the equipment has the capability to make these adjustments.  This statement also allows facility personnel to manage the maximum light levels to achieve energy savings goals.  

7. Minimum and maximum light levels user adjustable on output-by-output basis.

8. Line Voltage Dimmers; Meet following load-specific requirements:

a. 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.  

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

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

Electronic transformers are susceptible to damage and audible noise issues if used with improper dimming wave forms.  Most electronic transformers require a reverse phase control wave form.  Transformer manufacturers should be able to provide detailed information on dimming requirements.

b. Electronic Low Voltage (ELV) transformer: 

1) Dimmer to operate electronic low voltage transformers via reverse phase control.  Alternately, forward phase control dimming may be used if dimming equipment manufacturer has recommended specific ELV transformers being provided.

c. Neon and cold cathode transformers:

There are both high power factor and low power factor transformers.  Dimming is only applicable on the low power factor transformers.  Attempting to dim high power factor transformers can damage both the transformer and dimmer, and generate electrical noise on building’s electrical supply that interferes with other equipment.

1) Magnetic transformers: UL listed for use with normal (low) power factor magnetic transformers.
Electronic transformer technology is continually evolving.  At this time (May 2007) Lutron does not recommend any electronic neon transformers for dimming applications.  Lutron continues to evaluate products as they become available on the market.  Please consult with your Lutron representative for the latest technologies.

2) Electronic transformers: Must be supported by the ballast equipment manufacturer for control of specific ballasts being provided.

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.

d. Fluorescent electronic dimming ballast: Refer to Section [265113] [________] for dimming ballast specifications and performance.

9. Low Voltage Dimming Modules; Meet following requirements:

Some electronic dimming ballasts require:

(A switching circuit to apply or remove power to/from the ballast.  

(A low voltage control signal for intensity information.  

Dimming control must coordinate both of these items.

a. Coordination between low voltage dimming module and line voltage relay: Capable of being electronically linked to single zone.

IEC 60929 is a standard for electronic fluorescent ballasts, and is used by other lighting equipment controlled by low voltage signals including LED drivers and low voltage controlled neon.  It defines specific methods for 0-10V, pulse width modulation (PWM), and Digitally Addressable Lighting Interface (DALI).  

For additional information on controlling LEDs please see the following link:

Web Link: LED




Other low voltage control methods need to be tested and approved by the lighting control manufacturer.  See TVM Module on page 2 of the following “Custom Combination Panels” link: 

Web Link: Custom Combination Panels




b. Single low voltage dimming module; capable of controlling following light sources:

1) 0-10V analog voltage signal.

a) Provide Class 2 isolated 0-10V output signal conforming to IEC 60929.

b) Sink current via IEC 60929. 

c) Source current.  

2) 10-0V reverse analog voltage signal.

3) DSI digital communication.

4) DALI broadcast communication IEC 60929:

a) Logarithmic intensity values in compliance with IEC 60929.

b) Linear intensity values for use with LED color intensity control.

5) PWM IEC 60929.

H. Non-dim circuits to meet the following requirements:

Switching high inrush loads can damage relay contacts over time.  The arcing of these relays, depending on load, will limit relay life to 10,000 to 50,000 cycles.  Relays are rated differently for inductive, capacitive, and resistive loads.  SoftSwitch circuitry prevents arcing at the relay contacts for all three load types, and extends the relay life in excess of one million cycles.    Please see the following website for more information:

Web Link: Softswitch Technology




1. Rated life of relay at full load: Minimum 1,000,000 cycles.

2. Load switched in manner that prevents arcing at mechanical contacts when power is applied to and removed from load circuits.

3. Fully rated output continuous duty for inductive, capacitive, and resistive loads.  

2.4 POWER PANELS

Edit paragraphs below to indicate type of power panel desired.

LPC128 SpecGrade panel – dimming panel with eight (8) to twenty four (24) circuits.  

LCP128 Standard Panel – power panel with one (1) to thirty six (36) circuits, generally used for smaller load sizes.  

See the following link for additional information for the above panels:

Web Link: LCP128 
A. Product: [LCP128 SpecGrade] [LCP128 Standard] Series.
B. Mechanical:

Typically, electrical inspection is required for equipment installed in commercial buildings.  Most inspectors will require a UL listing of products.  The following statement ensures proper compliance for commercial applications.

1. Listed to UL 508 (United States) as industrial control equipment. CSA (Canada) certified, or NOM (Mexico) approved as applicable.

To acquire UL or CSA listing on field assembled panels, a UL/CSA inspector must test the installed equipment on site.  This will add costs to the project and could result in delays.  Factory assembled panels are fully tested and UL/CSA listed when delivered to the site.  These pre-assembled panels can be quickly installed and eliminate potential assembly errors in the field, saving installation costs.  

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

2. Delivered and installed as a [UL] [CSA] listed factory assembled panel.

If you remove components of the panel and reassemble it in the field, the UL listing is voided.  To regain the UL listing the field assembled panel must be re-inspected by a UL inspector.  The benefits of having the equipment pre-tested at the factory are lost.  The following statement ensures panel integrity. 

3. Field wiring accessible from front of panel without need to remove dimmer assemblies or other components. 

Systems requiring forced air fan cooling require ongoing maintenance and increased energy usage for the life of the system.  Natural convection eliminates this need and provides maintenance free cooling.  The following statement ensures maintenance-free cooling of panels. If dimming panels are mechanically cooled, consider requiring the contractor to include a service contract to provide inspection and maintenance service on a semi-annual basis over the life of the equipment.  

4. Panels passively cooled via free-convection, unaided by fans or other means. 

Typically mis-wires and load shorts occur during initial startup.  To prevent any damage to the equipment, jumpers need to be in place during startup.  An additional benefit is that jumpers can be re-inserted to provide lighting in spaces in the unlikely event of a dimmer failure.  

5. Ship panels with each dimmer in mechanical bypass position by means of jumper bar inserted between input and load terminals. Jumpers to carry full rated load current and be reusable at any time. Mechanical bypass device to allow for switching operation of connected load with dimmer removed by means of circuit breaker. 

C. Electrical:

1. Panels contain branch circuit protection for each input circuit unless the panel is a dedicated feed-through type panel or otherwise indicated on the drawings.

2. Branch circuit breakers; meet following performance requirements:

a. Listed to UL 489 as molded case circuit breaker for use on lighting circuits.

For additional information about AIC ratings please see the following link.

Web Link: SCCR & AIC App Note #144


Edit the subparagraph below to choose the AIC Rating necessary to meet the project requirements. 

b. Contain visual trip indicator; rated at [10,000 AIC, 120 V Dimming], [14,000 AIC, 277 V Dimming], [18,000 AIC, 277 V Switching]. 

Thermal magnetic breakers have two types of trip mechanisms.  Magnetic trip mechanism reacts quickly to short duration very high current pulses.  This provides superior protection for electrical faults resulting from short circuits.  Thermal trip mechanism reacts slower and protects against overload conditions.  Breakers with out thermal sensing element can result in overheating of load wiring and risk of failure to wire insulation.  Breakers using the combination of these two provide the best overall equipment and circuit protection.

c. Thermal-magnetic construction for overload, short-circuit, and over-temperature protection.  Use of breakers without thermal protection requires dimmers/relays to have integral thermal protection to prevent failures when overloaded or ambient temperature is above rating of panel.

d. Accept tag-out/lock-out devices to secure circuit breakers in off position when servicing loads.

e. Replaceable without moving or replacing dimmer/relay assemblies or other components in panel.
f. UL listed as switch duty (SWD) so that loads can be switched on and off by breakers.  

Typical projects require Short Circuit Current Ratings (SCCR) of less than 25,000 amps.  For projects where the installation demands higher SCCR ratings, Lutron offers UL listed SCCR panel options up to 65,000A.  

For additional information about SCCR ratings and its relation to AIC ratings please see the following link.

Web Link: SCCR & AIC App Note #144


Edit the subparagraph below to choose the SCCR Rating necessary to meet the project requirements. 

3. Minimum UL listed Short Circuit Current Rating (SCCR) of [25,000A] [45,000A] [65,000A]. 

D. Lutron LCP128 SpecGrade Series Grafik Panel [Architectural Lighting Control Panel]:

For applications that require large lighting loads up to 16 amps per circuit, the SpecGrade Series Grafik panel provides a superior solution because the power density (watts of control per square inches of panel space) is optimized for these load sizes.  For applications where the majority of lighting circuits involve multiple zones, please see “Light Duty Commercial Control Panel” section below. The following statements simplify maintenance, accommodate changes in load schedule, and reduce spare parts inventory.  See the following link for additional information:

Web Link: LCP Spec Grade
1. Utilize universal 16A continuous-use UL listed dimmer.  

Retain the paragraph below if the load schedule includes 0-10V, 10-0V, DSI, DALI, or PWM.

2. [Utilize multiple load type low voltage dimming module.]

All phase control dimmers generate “edges” in the sine wave that may create lamp noise.  If lamp noise is a concern, the dimming function of the panel must meet the following specification to ensure quiet operation.    See Lamp Filtering Performance (GP Dimming Panels, LDCs)” on page 1 of the following “CLCS Control Interfaces” link:

Web Link: Lamp Filtering Performance

3. Limit current rise time to minimum 350 µsec as measured from 10-90 percent of load current waveform and minimum 525 µsec as measured from 0-100 percent of load current waveform at 50 percent rated dimmer capacity at a 90 degree conduction angle. Current rise to be minimum 400 µsec as measured from 10-90 percent of load current waveform and minimum 600 µsec as measured from 0-100 percent of load current waveform at 100 percent rated dimmer capacity at a 90 degree conduction angle.

Having one dimmer per 16 amp branch circuit, any load fault will only effect that specific circuit.  Other circuits will remain unaffected.  The following statement ensures this.

4. Load faults only affect the given circuit.  

For applications that require large lighting loads up to 16 amps per circuit, the LCP128 SpecGrade provides a superior solution because the power density (watts of control per square inches of panel space) is optimized for these load sizes.  For applications where the majority of lighting circuits involve multiple zones, please see “LCP128 Standard Panel” section below. See the following link “LCP Dimming and switching systems” for additional information:

Web Link: LCP Modular 
E. Lutron LCP128 Panel [Light Duty Commercial Lighting Control Panel]: 

1. [Flush into wall] [Surface mounted] 

Based on the load schedule, specify one or both of the following (multiple load types or 1,000,000 cycle relay).

2. Utilize multiple load type 16A feed continuous-use UL listed dimming/switching modules.  

3. For switching only circuits, utilize 1,000,000 cycle relay.

Retain the following subparagraph if the load schedule includes 0-10V, 10-0V, DSI, DALI, or PWM.

4. [Utilize multiple load type low voltage dimming module.]

No laptop or external hardware is required for setup or operation.  All programming is completed at the panel via an integral LCD Panel Processor.  The LCD panel processor allows end users to make simple changes to the system (temporary overrides, modify pattern values, move time clock events, adjust fade rates, etc.).

F. LCD Panel Processor:

LCD programmer can be password protected to prevent unauthorized users from modifying the system.

1. Separate password protection for installer and end user system settings. 

LCD programmer can be operated in any of the following languages.

Edit subparagraph below retaining only the language required to meet project requirements.

2. Language selection: [English] [French Canadian] [Spanish] [Italian] [German] [Dutch] [Portuguese] [Swedish] [French]. 
Contact closure provides simple integration with other equipment such as sensors, fire & security systems, A/V, etc without external interfaces.

3. Integral contact closure inputs.

4. Programming and system operation:

Unlike traditional scene control wall stations, LCP low voltage controls can be programmed so that the buttons can have a variety of functions.

a. Control stations, control interfaces, and contact closure devices:

1) Assign functionality of each control station button, infrared interface, key switch, or contact closure input:

a) Raise/lower one, some, or all lighting zones

b) Raise/stop/lower one, some, or all motorized zones

c) Toggle one, some, or all lighting zones

d) Select/Toggle scene

e) Raise/Lower scene

f) Enable/Disable time clock 

g) Initiate delay to off

2) AV rack mounted interface: [RS232 interface] [Ethernet interface]

3) Contact closure output: Momentary, maintained, or toggle.

4) DMX512 input: Maps DMX channel to a zone

b. Time clock 

1) Integral astronomical time clock 

a) Selectable geographic location (city or latitude/longitude).

b) Selectable time zone.

c) Selectable date and time format.

d) Adjustable starting and ending of daylight savings time.

e) Schedule adjustable to add, copy, modify, view, and delete events.

2) Assign functionality to time clock events:

a) Select global scene

b) Select customized scene

c) Enable/Disable all control stations (keypads)

d) Initiate delay to off

e) Enable/disable after hours mode

Lutron LCP panels provide emergency lighting functions that minimize the need for additional emergency components.  This can reduce construction costs, project complexity, and the need for extensive dual systems (normal & emergency).

c. Emergency Mode

1) Automatic activation of predefined output intensities. 

2) Disable control stations and time clock events.

3) Restore previous output intensities, enable control stations, and enable time clock events after deactivation of emergency mode.

d. After-hours Mode

1) User defined sequence is initiated by a time clock event to automatically turn specified outputs off:

Warning time can be set from 1 minute up to 180 minutes before system shuts off.  User can define the flash count from no flash up to 15 flashes.  

Edit subparagraph below to suit project requirements.

a) [5] [__] minutes before switching off, system to flash dimmed/switched outputs [3] [__] times to warn occupants.

The delay time can be set from 1 minute up to 180 minutes before system shuts off 

Edit subparagraph below to suit project requirements.

b) Shut off sequence can be delayed by button press or occupancy sensor override for [30] [__] minutes.

To maximize energy savings, the system will continue to try to shut the lighting system off until the building space is no longer occupied. 

c) Repeat shut off sequence after the delay period.

Preset lighting scenes can be defined by the owner to be recalled at multiple wall stations.  This eliminates the need to reprogram each individual wall station.  Any change made to the global scene will automatically be applied to all associated wall station buttons.

e. Global Scene: Set and recall scene programming for multiple wall station locations.      

f. Overrides: 

1) Set output levels to On, Off, 0-100 percent, or Flash

2) Select global scenes

3) Enable/disable time clock 

4) Enable/disable all control stations

5) Enable/disable after-hours

G. Diagnostics and Service:

1. Replacing dimmer/relay does not require re-programming of system or processor.

2. Dimmers/relays: Include diagnostic LED’s to verify proper operation and assist in system troubleshooting. 

3. Dimming/relay panels: Include tiered control scheme for dealing with component failure that minimizes loss of control for occupant.

a. If lighting control system fails, lights to remain at current level. Panel processor provides local control of lights until system is repaired.

b. If panel processor fails, lights to remain at current level. Circuit breakers can be used to turn lights off or to full light output, allowing non-dim control of lights until panel processor is repaired. 

c. If dimmer fails, factory-installed mechanical bypass jumpers to allow each dimmer to be mechanically bypassed. Mechanical bypass device to allow for switching operation of connected load with dimmer removed by means of circuit breaker.

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.

2.5 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





PHPM-SW-DV-WH – Power module that takes phase control input and provides provide full circuit switching (16 amps in US) output.  The output can be 120V or 277V.  This is used for non-dim loads.  See the following link for additional information:

Web Link: Switching Power Module




NGRX-PB – Power booster that takes phase control input and provides provide full circuit of forward phase control (16 amps in US) output.  This is used for incandescent, magnetic low voltage (MLV), neon/cold cathode, and non-dim applications.  See the following link for additional information:

Web Link: NGRX-PB Power Booster




GRX-FDBI – 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.  See the following link for additional information:

Web Link: FDBI Fluorescent Dimming Ballast Interface




GRX-ELVI - Power interface that takes phase control input and provides full circuit of control (8 amps in US) output to electronic low voltage (ELV) transformers.  See the following link for additional information:

Web Link: GRX-ELVI Electronic Low Voltage Interface




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: GRX-TVI Ten Volt Interface




GRX-PWM – Power interface that takes phase control input and provides full circuit of switching and pulse width modulation output.  See the following link for additional information:

Web Link: GRX-PWM 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: Hi-Power Dimming Module




A. Product: [PHPM-PA-DV], [PHPM-PA-120], [PHPM-3F-DV], [PHPM-3F-120], [PHPM-SW-DV], [NGRX-PB.] [GRX-FDBI.] [ELVI-1000.] [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.

2. Dimmer to meet limited short circuit test as defined in UL 508.

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

Retain article below if low voltage wall station controls are desired to meet project requirements.  Delete article if no low voltage wall station controls will be necessary to meet project requirements.

2.6 LOW-VOLTAGE WALL STATIONS

Please see the following link for detailed product information and specification submittal sheets:

Web Link: LCP128
seeTouch – Backlit, large rounded buttons that can be engraved and are easy to use.  

Single Button – Simple one button control for use with one or more zones of lighting.

Architectural – Thin profile buttons with LED indicator lights in an architectural style face plate.

European – Large rounded buttons LED indicator lights in a European style face plate.

Slim Button – Thin profile buttons with LED indicator lights with the ability to have up to fifteen buttons and a master on/off.

Large Button – Large profile buttons with LED indicator lights with the ability to have up to nine buttons.

Architrave – Door jamb profile with thin buttons and LED indicator lights.

Key Switch – Used in public spaces so that access can be limited to authorized access only.  See Lutron model “NTGRX-KS, Keyswitch Wallstation” in Architectural Wall Control section.

A. Product: [seeTouch.] [Single Button.] [Architectural.] [European.] [Slim Button.] [Large Button.] [Architrave.] [Key Switch.] 

B. Electronics:

The following statement provides for reliable wired communication. 

1. Use RS485 wiring for low voltage communication.

C. Functionality:

Time delays inherent in large systems can cause short delays between button press and system confirmation.  To avoid any confusion and preventing multiple button presses, keypads should immediately show that the button has been pressed for visual confirmation.

1. Upon button press, LEDs to immediately illuminate.

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 to reflect the true system status.  LEDs to remain illuminated if the button press was properly processed or the LEDs turn off if the button press was not processed.  

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

3. Allow for easy reprogramming without replacing unit.

Unit will automatically reprogram without direct human interaction upon replacement.

4. Replacement of units does not require reprogramming.

D. 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:

Web Link: CIE




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.

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

E. Provide faceplates with concealed mounting hardware.

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

Edit subparagraph below to choose language for engraving.


F. Engrave wall stations [in English] with appropriate button, zone, and scene engraving descriptions furnished prior to fabrication. 

Engraving must be durable when exposed to cleaning, and normal wear.  

G. Silk-screened borders, logos, and graduations to use graphic process that chemically bonds graphics to faceplate, resistant to removal by scratching and cleaning.

This enables the lighting control system to receive or send a control signal to or from another system (Partitioning, Occupancy, A/V, BMS, shades).  For detailed product information please see the following link:

Web Link: LCP128
Retain article below if control over the system through external inputs such as contact closure, Ethernet, RS232, building management systems (BMS), etc.is desired to meet project requirements.  Edit paragraphs below to include only those control interfaces necessary to meet project requirements.

Delete article if no control interfaces are necessary to meet project requirements.

2.7 LOW VOLTAGE CONTROL INTERFACES

A. Contact Closure Interfaces; [Lutron Model OMX-IO]

1. The contact closure input device will accept both momentary and maintained contact closures.
2. The contact closure output device can be configured for maintained or momentary outputs.
B. Contact Closure Input Interface; [Lutron Model OMX-WCI] [Lutron Model seeTouch keypads SO-xx]

1. The contact closure input device will accept both momentary and maintained contact closures.
C. Contact Closure Output Interface; [Lutron Model OMX-CCO-8]
1. The contact closure output device can be configured for maintained or momentary outputs.
Retain paragraph below if integration to Ethernet devices such as touch screens and audio visual equipment is required.

D. [RS232; Lutron Model OMX-CI-RS232] [Ethernet Interfaces; Lutron Model OMX-CI-NWK-E]:

1. Provide ability to communicate by means of user-supplied PC or digital audiovisual equipment.

2. Provide access to:  

a. Scene selections.

b. Fade dimmed output to a level.

c. Ability to flash output levels.

d. Enable/disable time clock.

e. Enable/disable individual wall station.

f. Simulate wall station button press.

g. Fine tuning of light levels with individual output raise/lower.

h. Setting of time and date.

3. Provide status monitoring through button feedback and scene-status updates.

Include this section if you require up to 32 channels of DXM-512 input capability provided from a theatrical stage board.

E. DXM-512 Interfaces; [Lutron Model ODMX-512]: 

1. Control to be capable of mapping DMX-512 zones to LCP128 zones.

Retain article below if sensors are needed for automated control to meet project requirements.  Edit paragraphs below to include only those sensors necessary to meet project requirements.

Delete article if no sensors are necessary to meet project requirements.

2.8 SENSORS

A ceiling mounted receiver is used in a large open room where the control point can occur at various locations throughout the room.

Web Link: Ceiling-Mounted Infrared Receiver
A. Ceiling-Mounted Infrared Receiver; [Lutron Model OMX-CIR-WH]:

1. Ceiling-Mounted Infrared Receivers have 360 degree reception of wireless infrared remote controls.  

Include the following section for automatic daylight control of exterior lighting.

B. Exterior Daylight Sensors:

1. Calibrated with independent turn-on and turn-off thresholds; minimum 2 foot-candles difference between the turn-on and turn-off thresholds.

2. Enclosed in weatherproof housing with shading and lens protection visor.

Include the following section for automatic detection of partition status.  Sensor will supply signal to the centralized lighting control system to automatically reconfigure the space depending upon the status of the partition.  See the following link for more information:

Web Link: Infrared Partition Sensor
C. Infrared Partition Sensor; [Lutron Model GRX-IRPS-WH]: 

1. Provide contact closure based on status of sensor.

LOS-CUS-500-WH, LOS-CUS-1000-WH, LOS-CUS-2000-WH: Ceiling mount sensors using ultrasonic technology to sense occupancy by bouncing ultrasonic sound waves (32kHz – 45kHz) off objects in a space and detecting a frequency shift between emitted and reflected sound waves.  Ultrasonic sensors are good at detecting minor motion and do not require an unobstructed line-of-sight.  Ceiling mount sensors are recommended for larger open spaces with ceilings less than 12 ft. high.

LOS-CIR-450-WH, LOS-CIR-1500-WH, LOS-WIR-WH: Ceiling and wall mount sensors using passive infrared (PIR) technology to sense occupancy by detecting the difference between heat emitted from the human body in motion and background space.  PIR sensors are good at detecting major motion and require an unobstructed line-of-sight for accurate detection.  Ceiling mount sensors are recommended for larger open spaces with ceilings less than 12 ft. high.  Wall mounted sensors are recommended for spaces with pendant fixtures, ceiling fans, or ceiling more than 12 ft. high.

LOS-CDT-500-WH, LOS-CDT-500R-WH, LOS-CDT-1000-WH, LOS-CDT-1000R-WH, LOS-CDT-2000-WH, LOS-CDT-2000R-WH, LOS-WDT-WH, LOS-WDT-R-WH: Ceiling and wall mount sensors using both passive infrared and ultrasonic technologies for sensing occupancy providing maximum reliability.  Ceiling mount sensors are recommended for larger open spaces with ceilings less than 12 ft. high.  Wall mounted sensors are recommended for spaces with pendant fixtures, ceiling fans, or ceiling more than 12 ft. high.

Web Link: Occupancy Sensors
D. Ceiling and Wall Mount Occupancy/Vacancy Sensors

1. Product: [LOS-CUS-500-WH], [LOS-CUS-1000-WH], [LOS-CUS-2000-WH], [LOS-CIR-450-WH], [LOS-CIR-1500-WH], [LOS-CDT-500-WH], [LOS-CDT-500R-WH], [LOS-CDT-1000-WH], [LOS-CDT-1000R-WH], [LOS-CDT-2000-WH], [LOS-CDT-2000R-WH], [LOS-WIR-WH], [LOS-WDT-WH], [LOS-WDT-R-WH].

2. Sensing mechanism: 

To ensure that the line of sight is not obstructed due to dust and other contaminants, the infrared sensor should be constructed as follows.

Retain subparagraph below if infrared occupancy/vacancy sensors will be necessary to meet project requirements.  Delete subparagraph if infrared occupancy/vacancy sensors will not be necessary to meet project requirements.

a. [Infrared]: Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

To eliminate sensor cross talk and assure reliable performance, the ultrasonic sensor should operate under the following parameters.

Retain subparagraph below if ultrasonic occupancy/vacancy sensors will be necessary to meet project requirements.  Delete subparagraph if ultrasonic occupancy/vacancy sensors will not be necessary to meet project requirements.

b. [Ultrasonic]: Utilize an operating frequency of 32kHz or 40kHz that shall be crystal controlled to operate within plus or minus 0.005 percent tolerance.

Retain subparagraph below if dual technology occupancy/vacancy sensors will be necessary to meet project requirements.  Delete subparagraph if dual technology occupancy/vacancy sensors will not be necessary to meet project requirements.

c. [Dual technology]:

1) Utilize multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

2) Utilize an operating frequency of 32kHz or 40kHz that shall be crystal controlled to operate within plus or minus 0.005 percent tolerance.

3. Sensors shall turn off or reduce lighting automatically after reasonable time delay when a room or area is vacated by the last person to occupy the space

4. Sensor shall accommodate all conditions of space utilization and all irregular work hours and habits.

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

5. Sensors shall be [UL], [CUL], [NOM] listed (as appropriate)

6. Sensors shall be fully adaptive and adjust their sensitivity and timing to ensure optimal lighting control for any use of the space

7. Sensors shall have field adjustable controls for time delay and sensitivity to override any adaptive features.

Power dropouts occur frequently.  When power is restored, the lighting system should recover quickly and automatically return to the last lighting levels.  A momentary interruption (1 or 2 seconds) of power should not cause extended periods (20 seconds or more) without lighting while the system reboots and all other electrical equipment is back on.  

8. Power failure memory: 

a. Controls incorporate non-volatile memory. Should power be interrupted and subsequently restored, settings and learned parameters saved in protected memory shall not be lost.

9. Provide all necessary mounting hardware and instructions.

10. Sensors shall be Class 2 devices.

11. Indicate viewing directions on mounting bracket for all Ceiling mount sensors.

12. Provide customizable mask to block off unwanted viewing areas for all ceiling mounted sensors using infrared technology.

13. Provide swivel mount base for all wall mount sensors.

14. [Provide an internal additional isolated relay with Normally Open, Normally Closed and Common outputs for use with HVAC control, Data Logging and other control options.]

E. Sensor Power Packs

1. For ease of mounting, installation and future service, power pack(s) shall be able to mount through a 1/2" knock-out in a standard electrical enclosure and be an integrated, self-contained unit consisting internally of an isolated load switching control relay and a transformer to provide low-voltage power.  Transformer shall provide power to a minimum of three (3) sensors.

2. Power pack shall be plenum rated

3. Control wiring between sensors and control units shall be Class 2, 18-24 AWG, stranded U.L. Classified, PVC insulated or TEFLON jacketed cable suitable for use in plenums, where applicable

Retain article below if accessories are needed to meet project requirements.  Edit paragraphs below to include only those accessories necessary to meet project requirements.

Delete article if no accessories are necessary to meet project requirements.

2.9 ACCESSORIES

For detailed information on emergency lighting applications, please see the following website for more information:

Web Link: Emergency Lighting Systems App Note #106



A. Emergency Lighting Interface; Lutron LUT-ELI

1. Provides total system listing to UL924 when used with Lutron LCP128 system. 

2. Senses all three phases of building power.

3. Provides an output to power panels if power on any phase fails.

4. Accepts a contact closure input from a fire alarm control panel.

Include the following section for controls that will be located in public spaces where the operator does not desire the public to be able to operate the lighting control.

B. Tamper Proof Covers:

1. Locking covers for preset control units and wall stations: Reversible to allow lock to be located on either side of control.

2. Compatible with IR controls.

3. Does not reduce specified IR range by more than 50 percent of its original specification.

Infrared transmitters are used with Lutron supplied infrared receiver controls.  They are used in spaces where remote control is required.  Operation is through line of sight.

C. Infrared Transmitters:

1. Provide wireless remote control.

2. Designed for use in conjunction with compatible infrared receiver and lighting control; compatibility dependent on that receiver, not transmitter. 

3. Operate up to 15 meters (50 feet) within line-of-sight to that receiver. 

4. “Learnable” by other variable frequency remote controls.

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 system components and panel assemblies at the factory.  This testing will assure that every product has been tested and guaranteed to work on your project.  

A. Perform full-function testing on 100 percent of all system components and panel assemblies at the factory.  

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, a database will need to be created.  It is critical that the manufacturer receive information on load and control functionality so that the database can be written and fully tested by the manufacture.  

C. Define each dimmer's/relay’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.

In order for the exterior daylight sensor to respond to daylight during the entire daylight period, the sensor should face north so that in the morning it will see daylight from the east and in the evening it will see daylight from the west.  Directing the sensor due north also minimizes direct lighting exposure to the sensor which could overload the sensor.  

E. Mount daylight sensors to point due north with constant view of daylight.

Retain paragraph below if an Integration Meeting is required to meet project requirements.  Delete paragraph if an Integration Meeting is not required to meet project requirements.

F. [Systems Integration:

1. Equipment Integration Meeting Visit (LSC-INT-VISIT)

a. Facility Representative to coordinate meeting between Facility Representative, Lighting Control System Manufacturer and other related equipment manufacturers to discuss equipment and integration procedures.]

To minimize construction costs and project delays, a site visit is recommended.  

3.2 SERVICE AND SUPPORT

A. Startup and Programming

1. [Provide telephone startup assistance to Electrical Contractor or End User Representative (when available, in accordance with manufacturer’s guidelines.  Otherwise, onsite startup will be utilized.)

a. Provides access to a Factory Certified Telephone Startup Technician during normal business hours.

b. Provides telephone instruction and guidance for a complete system functional test.

c. With phone startup completion and End User Registration, the 1-year parts-only warranty will be upgraded to the Standard 2-year Warranty.]

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

a. Qualifications for factory-certified field service engineer:

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

2) Certified by the equipment manufacturer on the system installed.

b. Make a visit upon completion of installation of central dimming control system: 

1) Verify connection of power feeds and load circuits.

2) Verify connection and location of controls.

3) Verify proper connection of panel links (low voltage/data) and address panel.

4) Check dimming/switching panel load types and currents and remove by-pass jumpers.

5) Verify system operation control by control, circuit by circuit.

6) Verify proper operation of supplied interfacing equipment to other devices.

7) Obtain sign-off on system functions.

8) User to be trained on system operation.

Due to building operations, start-up of Lighting Control System may be required outside of normal business hours (Monday through Friday, 7 a.m. to 5 p.m.).  

Retain subparagraph below if After Hours Start-up is required to meet project requirements.  Delete subparagraph if After hours Start-up is not required to meet project requirements.

3. [After Hours Start-up (LSC-AH-SU)

a. Provide factory certified Field Service Engineer to perform manufacturer’s start-up procedures outside normal working hours (Monday through Friday, 7a.m. to 5 p.m.)]

If there is a problem on the job site, the manufacturer must be reachable 24 hours per day / 7 days a week to resolve any lighting control issues.  If this service is not provided, project cost overruns and delays can occur.  Additionally, answering services can add to frustration and delays.

B. Tech Support

1. Provide factory direct technical support hotline 24 hours per day, 7 days per week.

3.3 FIELD QUALITY CONTROL

On-site adjustments to the Lighting Control System, after all equipment and room furnishings have been installed, may be desired in order to meet the Lighting Consultant’s design intent.  These adjustments may include light level, fade time and delay in lighting scenes.

Retain subparagraph below if an Aim and Focus visit is required to meet project requirements.  Specify which Facility Representative (if know) will be responsible for coordination of visit; i.e. Facility Manager, Owner, etc.

Delete subparagraph if an Aim and Focus visit is not required to meet project requirements.

A. [Manufacturer Services

1. Aim and Focus Visit (LSC-AF-VISIT)

a. Facility Representative [_______________] to coordinate on-site meeting with Lighting Control System Manufacturer and Lighting Design Consultant to make required lighting adjustments to the system for conformance with the Lighting Design Consultant’s original design intent.]

An on-site meeting between the Lighting Control System Manufacturer and a Facility Representative may be requested in advance to evaluate the system usage after the building has been in operation for a predetermined period of time.  This evaluation can include sensor calibration, timeclock programming, light level analysis, sensor layout support, and training.

Retain subparagraph below if a system optimization visit is required.  Edit the time period for this visit to suit project requirements.

2. [System Optimization Visit (LSC-SYSOPT)

a. Lighting Control System Manufacturer to visit site [6] [__] months after system start-up to evaluate system usage and discuss opportunities to make efficiency improvements that will fit with the current use of the facility.]

3.4 CLOSEOUT ACTIVITIES

Standard start-up procedure for LCP includes training of customer representatives.  Additional training visits may be requested for reasons such as when not all required attendees are available at the same time.

Retain paragraph below if an additional training visit is required to meet project requirements.  Edit the number of additional days to meet project requirements.  Delete paragraph if additional training visits are not necessary to meet project requirements.

A. [Training Visit (LSC-TRAINING)

1. Lighting Control System Manufacturer to provide [1] [__] day additional on-site system training to site personnel.]

An on-site walkthrough to demonstrate system functionality to a Commissioning Agent is often required for LEED projects..  During this visit, the manufacturer’s Field Service Engineer will perform tasks, at the request of the facility representative or Commissioning Agent, such as to demonstrate wall control functions, explain timeclock schedules or describe occupancy and/or daylight sensor functionality.

Retain paragraph below if an on-site walkthrough between the Lighting Control System Manufacturer and a Commissioning Agent is required to meet project requirements.  Delete paragraph if an on0site walkthrough is not necessary to meet project requirements.

B. [On-site Walkthrough (LSC-WALK)

1. Lighting Control System Manufacturer to provide a factory certified Field Service Engineer to demonstrate system functionality to the Commissioning Agent.]

3.5 MAINTENANCE

A. Capable of providing on-site service support within 24 hours anywhere in continental United States and within 72 hours worldwide except where special visas are required.

B. Offer renewable service contract on yearly basis, to include parts, factory labor, and annual training visits.  Make service contracts available up to ten years after date of system startup.

END OF SECTION
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