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SECTION 26 5133
LUMINAIRES AND DRIVERS - LUTRON
This section includes luminaires and dimming ballasts/drivers featuring products from Lutron Electronics Company, Inc. 

Although a separate schedule is commonly used to specify individual luminaire types, either on the drawings or attached to the section, the article "Luminaire Types" in Part 2 may be used for this purpose. This may be particularly useful when setting up an office master for project types with standard luminaires that will be commonly used. While the luminaires included in this article include factory-installed Lutron dimming ballasts/drivers, these ballasts/drivers can also be factory- or field-installed in luminaires from other manufacturers.

It is recommended that the specification and drawings be closely coordinated with consultation from the lighting controls basis of design manufacturer. If products of other manufacturers are listed or considered for substitution, the specifier should conduct a thorough evaluation to ensure that the products provide equivalent performance and that other related products will interface properly.

SECTION 26 5133 (16513) - LUMINAIRES AND DRIVERS - LUTRON, Copyright

2013-2024, Lutron Electronics Company, Inc.

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Luminaires.

B. LED drivers.

C. Power interfaces.

1.02 RELATED REQUIREMENTS

A. Section 26 0537 - Boxes.

B. Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.

C. Section 26 0923 - Lighting Control Devices - Lutron: Automatic controls for lighting including <<occupancy sensors; daylighting controls; and __________>>.

D. Section 26 0924 - Lighting Controls - Lutron Caseta Wireless.
1. Includes dimmable LED drivers.

E. Section 26 0924 - Lighting Controls - Lutron Vive.

1. Includes dimmable LED drivers.

F. Section 26 0936 – Modular Dimming Controls  - Lutron QS.

1. Includes dimmable LED drivers.

G. Section 26 0943 - Network Lighting Controls – Lutron Quantum.

1. Includes dimmable LED drivers.

H. Section 26 0943 - Network Lighting Controls – Lutron HomeWorks QS.

1. Includes dimmable LED drivers and controllers.

I. Section 26 0943 - Network Lighting Controls – Lutron Athena.

1. Includes dimmable LED drivers.

J. Section 26 2726 - Wiring Devices - Lutron: Wall dimmers.

1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent Lamp Ballasts - Supplements; 2023.

C. ANSI/ESD S20.20 - Protection of Electrical and Electronic Parts, Assemblies and Equipment (Excluding Electrically Initiated Explosive Devices); 2021.

D. CSA C22.2 No. 223 – Power Supplies with Extra-low-voltage Class 2 Outputs; 2015 (Reaffirmed 2020).

E. IEC 61000-4-2 - Electromagnetic Compatibility (EMC) - Part 4-2: Testing and Measurement Techniques - Electrostatic Discharge Immunity Test; 2008.

F. IEEE 1789 - Recommended Practice for Modulating Current in High-Brightness LEDs for Mitigating Health Risks to Viewers; 2015.
G. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and less) AC Power Circuits; 2002 (Cor 1, 2012).

H. IES LM-63 – Approved Method: IES Standard File Format for Electronic Transfer of Photometric Data and Related Information; 2019.

I. ISO 9001 - Quality Management Systems-Requirements; 2015.

J. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors Association; 2015.

K. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National Electrical Contractors Association; 2006.

L. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers and Discharge Ballasts; National Electrical Manufacturers Association; 2020.

M. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; National Electrical Manufacturers Association; 2012 (Reaffirmed 2018).

N. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

O. NFPA 101 - Life Safety Code; National Fire Protection Association; 2015.

P. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

Q. UL 1310 – Class 2 Power Units; Current Edition, Including All Revisions.
R. UL 1598 - Luminaires; Current Edition, Including All Revisions.

S. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits; Current Edition, Including All Revisions.

T. UL 2043 - Fire Test for Heat and Visible Smoke Release for Discrete Products and Their Accessories Installed in Air-Handling Spaces; Current Edition, Including All Revisions.

U. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other sections or by others. Coordinate the work with placement of supports, anchors, etc. required for mounting. Coordinate compatibility of luminaires and associated trims with mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping, equipment, diffusers, fire suppression system components, and other potential conflicts installed under other sections or by others.

3. Coordinate the work to provide drivers compatible with the lighting controls to be installed.

4. Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution<< upon request>>.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including detailed information on construction, dimensions, ratings, finishes, mounting requirements, listings, service conditions, and installed accessories; include model number nomenclature clearly marked with all proposed features.

1. Luminaires: Include information on photometric performance and ceiling compatibility.

Request certified data if desired. Manufacturers may have their labs accredited by the NVLAP in order to self-certify data. Edit the paragraph to indicate whether or not data certified by these labs is acceptable.

a. Provide electronic files of photometric data<< certified by a National Voluntary Laboratory Accreditation Program (NVLAP) lab or independent testing agency; certified by an independent testing agency; or __________>> in IESNA LM-63 standard format<< upon request; where indicated; for proposed substitutions; or __________>>.

D. Samples:

1. Provide <<one; or __________>> sample(s) of each<< specified; or __________>> luminaire<< where indicated; upon request; or __________>>.

2. Provide <<one; or __________>> sample(s) of each<< custom; or __________>> luminaire<< where indicated; upon request; or __________>>.

3. Provide <<one; or __________>> sample(s) of each luminaire proposed for substitution<< upon request; or __________>>.

4. Provide <<one; or __________>> sample(s) of each product finish illustrating color and texture<< upon request; where indicated; for each product proposed for substitution; or __________>>.

E. Field Quality Control Reports.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use stipulated by product testing agency. Include instructions for storage, handling, protection, examination, preparation, and installation of product.

G. Operation and Maintenance Data: Instructions for each product including information on replacement parts.

H. Warranty: Submit sample of manufacturer's warranty and documentation of final executed warranty completed in Owner's name and registered with manufacturer.

I. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Lenses and Louvers: <<Two; or __________>> percent of total quantity installed for each type, but not less than <<one; or __________>> of each type.

3. <<__________>>.

J. Project Record Documents: Record actual connections and locations of luminaires and any associated remote components.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.

C. Manufacturer Qualifications:

1. Company with not less than ten years of experience manufacturing luminaires and lighting control systems.

2. Registered to ISO 9001, including in-house engineering for product design activities.

3. Qualified to supply specified products and to honor claims against product presented in accordance with warranty.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after installation.

1. Required Service Conditions, Unless Otherwise Indicated:

a. Ambient Temperature:

1) Luminaires: Between 50 and 104 degrees F (10 and 40 degrees C).

b. Relative Humidity: Less than 90 percent, non-condensing.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Drivers:

For certain qualified systems, warranty is enhanced when Lutron Startup service is provided. Visit www.lutron.com/warranty for warranty information.
1. Without Qualified Manufacturer System On-Site Start-Up: Three years 100 percent parts coverage, no manufacturer labor coverage.

2. With Qualified Manufacturer System On-Site Start-Up: Five years 100 percent parts coverage, no manufacturer labor coverage.

C. LED Luminaires: Five years 100 percent parts coverage, no manufacturer labor coverage.

PART 2   PRODUCTS

2.01 MANUFACTURERS

A. Luminaires:

1. Lutron Electronics Company, Inc; www.lutron.com.

2. <<______>>.

3. Substitutions: <<See Section 01 6000 - Product Requirements, except where individual luminaire types are designated with substitutions not permitted; Not Permitted; or _________>>.

B. Drivers:

1. Lutron Electronics Company, Inc; www.lutron.com.

2. <<______>>.

3. Substitutions: <<See Section 01 6000 - Product Requirements; or Not Permitted>>.

4. Manufacturer Limitations: Where possible, provide drivers produced by a single manufacturer.

5. Where a specific driver manufacturer or model is indicated elsewhere<< in the luminaire schedule or on the drawings; or __________>>, substitutions are not permitted unless explicitly indicated.

The following article may be used to specify luminaire types as an alternative to including a separate luminaire schedule on the drawings or attached to the section.

2.02 LUMINAIRE TYPES

A. Furnish products as specified below.

B. Substitutions: <<See Section 01 6000 - Product Requirements, except where individual luminaire types are designated with substitutions not permitted; Not Permitted; or __________>>.

LUTRON IVALO COLLECTION; FINIRE FAMILY----->

C. <<Type _____: >>Recessed 3 inch round LED downlight.

The 3” LED Finire Round Downlight from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 15˚, 28˚, 40˚, or 60˚ beam angles.

1. Configuration: <<3 inch round trimmed, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimless, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimmed, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimless, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimmed, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimless, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700K; 3000K; 3500K; or __________>>.

3. Beam Spread:  <<15 degree beam spread (narrow spot configuration only); 28 degree beam spread; 40 degree beam spread (not available for narrow spot configuration); 60 degree spread (not available for narrow spot configuration); or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; Plenum Rated; or __________>>.

7. Trim: <<Downlight; Pinhole Downlight (available with Matte White, Matte Black, Silver, or Bronze trim with Black inside baffle); or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange with trimmed options); CC-Clear Chrome (Matte White flange with trimmed options); SW-Silver/White (Matte White flange with trimmed options); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); No Lens; or _________>>.

D. <<Type _____: >>Recessed 3 inch square LED downlight.

The 3” LED Finire Square Downlight from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 15˚, 28˚, 40˚, or 60˚ beam angles.

1. Configuration: <<3 inch sqaure trimmed, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimless, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimmed, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimless, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimmed, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimless, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700K; 3000K; 3500K; or __________>>.

3. Beam Spread:  <<15 degree beam spread (narrow spot configuration ony); 28 degree beam spread; 40 degree beam spread (not available for narrow spot configuration); 60 degree spread (not available for narrow spot configuration); or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; Plenum Rated; or __________>>.

7. Trim: <<Downlight; Pinhole Downlight (available with Matte White, Matte Black, Silver, or Bronze trim with Black inside baffle); or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange with trimmed options); CC-Clear Chrome (Matte White flange with trimmed options); SW-Silver/White (Matte White flange with trimmed options); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); No Lens; or _________>>.

E. <<Type _____: >>Recessed 3 inch round LED adjustable.

The 3” LED Finire Round Adjustable from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 15˚, 28˚, 40˚, or 60˚ beam angles.

1. Configuration: <<3 inch round trimmed, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimless, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch round trimmed, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimless, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch round trimmed, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimless, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch round trimmed, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); 3 inch round trimless, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700K; 3000K; 3500K; or __________>>.

3. Beam Spread:  <<15 degree beam spread (narrow spot configuration ony); 28 degree beam spread; 40 degree beam spread (not available for narrow spot configuration); 60 degree spread (not available for narrow spot configuration); or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; Plenum Rated; or __________>>.

7. Trim: <<Adjustable; Downlight; Pinhole (Slotted) Adjustable; or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange with trimmed options); CC-Clear Chrome (Matte White flange with trimmed options); SW-Silver/White (Matte White flange with trimmed options); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); Wall Wash (wet location rated, adjustable trims only); No Lens; or _________>>.

F. <<Type _____: >>Recessed 3 inch square LED adjustable.

The 3” LED Finire Square Adjustable from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 15˚, 28 ˚ , 40˚, or 60˚ beam angles.
1. Configuration: <<3 inch sqaure trimmed, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimless, IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 17W Standard LED 850 lm 97 CRI (typical); 3 inch square trimmed, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimless, IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 17W Narrow Spot LED 650 lm 97 CRI (typical); 3 inch square trimmed, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimless, IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 17W High Output LED 1100 lm 97 CRI (typical); 3 inch square trimmed, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); 3 inch square trimless, Non-IC housing, 29W High Plus LED 1750 lm 97 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700K; 3000K; 3500K; or __________>>.

3. Beam Spread:  <<15 degree beam spread (narrow spot configuration only); 28 degree beam spread; 40 degree beam spread (not available for narrow spot configuration); 60 degree spread (not available for narrow spot configuration); or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling ; Plenum Rated; or __________>>.

7. Trim: <<Adjustable; Downlight; or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange for trimmed option); CC-Clear Chrome (Matte White flange for trimmed option); SW-Silver/White (Matte White flange for trimmed option); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); Wall Wash (wet location rated, adjustable trim only); No Lens; or _________>>.

G. <<Type _____: >>Recessed 3 inch round LED downlight.

The 3” LED Finire Round Downlight with Warm Dimming from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 30, 40˚, or 50˚ beam angles.

1. Substitutions: <<See Section 01 6000 - Product Requirements; or Not Permitted>>.

2. Configuration: <<3 inch round trimmed, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimless, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimless, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimmed, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); 3 inch round trimless, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); or _________>>.

3. Correlated Color Temperature: <<2700-1800K; 3000-1800K; or __________>>.

4. Beam Spread:  <<30 degree beam spread; 40 degree beam spread ; 50 degree spread; or __________>>.

5. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

6. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

7. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; Plenum Rated; or __________>>.

8. Trim: <<Downlight; Pinhole Downlight (available with Matte White, Matte Black, Silver, or Bronze trim with Black inside baffle); or _________>>
9. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange for trimmed option); CC-Clear Chrome (Matte White flange for trimmed option); SW-Silver/White (Matte White flange for trimmed option); BC-Black Chrome; or _________>>.

10. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); No Lens; or _________>>.

H. <<Type _____: >>Recessed 3 inch square LED downlight.

The 3” LED Finire Square Downlight with Warm Dimming from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 30, 40˚, or 50˚ beam angles.

1. Configuration: <<3 inch square trimmed, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimless, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimless, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimmed, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); 3 inch square trimless, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700-1800K; 3000-1800K; or __________>>.

3. Beam Spread:  <<30 degree beam spread; 40 degree beam spread ; 50 degree spread; or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; or __________>>.

7. Trim: <<Downlight; Pinhole Downlight (available with Matte White, Matte Black, Silver, or Bronze trim with Black inside baffle); or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange for trimmed option); CC-Clear Chrome (Matte White flange for trimmed option); SW-Silver/White (Matte White flange for trimmed option); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); No Lens; or _________>>.

I. <<Type _____: >>Recessed 3 inch round LED adjustable.

The 3” LED Finire Round Adjustable with Warm Dimming from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 30, 40˚, or 50˚ beam angles.

1. Configuration: <<3 inch round trimmed, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimless, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimmed, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimless, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch round trimmed, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); 3 inch round trimless, Non-IC housing, 29W High Plus LED 1500 lm 95 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700-1800K; 3000-1800K; or __________>>.

3. Beam Spread:  <<30 degree beam spread; 40 degree beam spread ; 50 degree spread; or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; or __________>>.

7. Trim: <<Adjustable; Downlight; Pinhole (Slotted) Adjustable; or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver; RB-Bronze; CA-Clear Anodized (Matte White flange for trimmed option); CC-Clear Chrome (Matte White flange for trimmed option); SW-Silver/White (Matte White flange for trimmed option); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); Wall Wash (wet location rated, adjustable trim only); No Lens; or _________>>.

J. <<Type _____: >>Recessed 3 inch square LED adjustable.

The 3” LED Finire Square Adjustable with Warm Dimming from Ivalo Lighting, a Lutron Company, is available in trim or trimless apertures with various decorative trims and color finish options. These fixtures provide standard flicker-free dimming from 100% to 1%, ensure compatibility between LED fixtures, drivers, and controls while guaranteeing high efficacy and performance. Available in 97 CRI Xicato light modules with 30˚, 40˚, or 50˚ beam angles.

1. Configuration: <<3 inch square trimmed, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimless, IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimmed, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimless, Non-IC housing, 17W Standard LED 850 lm 95 CRI (typical); 3 inch square trimmed, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); 3 inch square trimless, Non-IC housing, 29W High Plus LED 1600 lm 95 CRI (typical); or _________>>.

2. Correlated Color Temperature: <<2700-1800K; 3000-1800K; or __________>>.

3. Beam Spread:  <<30 degree beam spread; 40 degree beam spread ; 50 degree spread; or __________>>.

4. Control: <<HomeWorks Digital, 120-277 V; Forward phase, 120 V; or __________>>.

5. Hanging: <<Standard 14 to 24 inch adjustable bar hangers; Narrow joist 9.5 to 15 inch adjustable bar hangers; or __________>>.

6. Ceiling: <<1/2 to 5/8 inch plaster ring (standard); Trimless Thick Ceiling; Trimless Wood/Stone Ceiling; or __________>>.

7. Trim: <<Adjustable; Downlight; or _________>>
8. Finish: <<MW-Matte White; BL-Matte Black; SI-Silver;; RB-Bronze; CA-Clear Anodized (Matte White flange for trimmed option); CC-Clear Chrome (Matte White flange for trimmed option); SW-Silver/White (Matte White flange for trimmed option); BC-Black Chrome; or _________>>.

9. Lens: <<Solite Glass (wet location rated); Frosted Glass (wet location rated); Wall Wash (wet location rated, adjustable trim only); No Lens; or _________>>.

K. <<Type _____: >>Recessed LED downlight.

The LED Finire Prime Recessed Downlight from Ivalo Lighting, a Lutron Company, is available in adjustable or wet location downlight trimmed round or square shapes, with standard flicker-free dimming from 100% to 1%. Available in 90+ CRI light modules with 30˚ or 65˚ beam angles.

1. Configuration: <<Round trimmed, IC housing, 14W LED 1000 lm 90+ CRI; Square trimmed, IC housing, 14W LED 1000 lm 90+ CRI; Round trimmed, Shallow IC housing, 13W LED 850 lm 90+ CRI; Square trimmed, Shallow IC housing, 13W LED 850 lm 90+ CRI; Round trimmed, Non-IC housing, 14W LED 1000 lm 90+ CRI; Square trimmed, Non-IC housing, 14W LED 1000 lm 90+ CRI; ; or _________>>.

2. Correlated Color Temperature: <<2700K ; 3000K; or __________>>.

3. Beam Spread:  <<30 degree beam spread; 65 degree beam spread; or __________>>.

4. Control: <<Forward phase, 120 V; HomeWorks Digital, 120-277 V; or __________>>.

5. Hanging: 14 to 24 inch adjustable bar hangers.

6. Ceiling:  Up to 0.625 inch (16 mm) ceiling thickness.

7. Finish: MW-Matte White.
L. <<Type _____: >>Recessed LED downlight.

The LED Finire Prime Recessed Downlight with Warm Dimming from Ivalo Lighting, a Lutron Company, is available in adjustable or wet location downlight trimmed round or square shapes, with standard flicker-free dimming from 100% to 1%. Available in 90+ CRI light modules with 30˚ or 65˚ beam angles.

1. Configuration: <<Round trimmed, IC housing, 15W LED 800 lm 95+ CRI; Square trimmed, IC housing, 15W LED 800 lm 95+ CRI; Round trimmed, Non-IC housing, 15W LED 800 lm 95+ CRI; Square trimmed, Non-IC housing, 15W LED 800 lm 95+ CRI; or _________>>.

2. Correlated Color Temperature: <<1800-2700K; 1800-3000K; or __________>>.

3. Beam Spread:  <<30 degree beam spread; 65 degree beam spread; or __________>>.

4. Control: <<Forward phase, 120 V; HomeWorks Digital, 120-277 V; or __________>>.

5. Hanging: 14 to 24 inch adjustable bar hangers.

6. Ceiling:  Up to 0.625 inch (16 mm) ceiling thickness.

7. Finish: MW-Matte White.
The following is based on Lumaris LED Tape Lighting.
M. <<Type _____: >>LED tape lighting system.
1. System Performance:

a. User programmable intensity and color temperature presets.

b. Warm dim to mimic dimming curve of incandescent lamp.

c. Automatically changes color temperature based on time of day.

d. Manual adjustments via app or integration.

2. LED Tape:

a. Correlated Color Temperature:

1) <<Type _____: >>Tunable white, soft white (1800K to 3000K).
2) <<Type _____: >>Tunable white, daylight (2500K to 5000K).

3) <<Type _____: >>RGB plus tunable white (1800K to 4000K).

b. Color Rendering Index (CRI):  90 or greater.
c. Lumen Output:  200 lm/ft (656 lm/m).
d. Voltage: 24 VDC; supplied by wireless controller.

e. Designed for field cutting in 2-inch (50 mm) segments for tunable white LED tape and 4-inch (100 mm) segments for RGB plus tunable white LED tape.

f. Rated for indoor damp/dry locations and wardrobe closets.

3. Wireless Controller:

a. System Compatibility:  <<HomeWorks QSX; Radio RA3; or __________>>.

b. Tunable White Wireless Controller:  Controls up to 16.4 ft (5 m) of tunable white (soft white or daylight) LED tape.

c. Mutli-Channel Wireless Controller:  Controls up to 32.8 ft (10 m) of RGB plus tunable white LED tape.

Tunable white performance is maintained from 100 percent to 1 percent.

d. Dimming: From 100 percent down to 0.1 percent.

e. Output protected from short circuits and overloads.

4. Power Interface:
a. 120/277 VAC input; 24 VDC output; powers up to 3 wireless controllers/96 W of LED tape.

b. Rated Life:  50,000 hours at 104 degrees F (40 degrees C) ambient temperature and maximum load.

c. Output protected from open circuits, short circuits, and overloads.

d. Inrush current limiting.

5. Power Supply:  100-240 VAC input; 24 VDC output; powers single tunable white wireless controller/16.4 ft (5 m) of tunable white LED tape.
2.03 LUMINAIRE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed and classified by Underwriters Laboratories Inc as suitable for the purpose specified and indicated.

D. Unless otherwise indicated, provide complete luminaires including light sources and drivers, reflectors, lenses, housings and other components required to position, energize and protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:

1. Ceiling Compatibility: Comply with NEMA LE 4.

2. Luminaires Recessed in Insulated Ceilings: Listed and labeled as IC-rated, suitable for direct contact with insulation and combustible materials.

H. LED Luminaire Components: UL 8750 recognized or listed as applicable.

Edit description according to applicable codes.

I. Emergency Power Supply Units: Suitable for use with indicated luminaires, complying with NFPA 101<< and all applicable state and local codes; or __________>>, and listed and labeled as complying with UL 924.

2.04 LED DRIVERS

A. General Requirements:

Include the following paragraph to ensure that the driver is designed to operate at worst case environmental conditions without affecting product life.

1. Operate for at least 50,000 hours at maximum case temperature and 90 percent non-condensing relative humidity.

2. Provide thermal protection by automatically reducing power output to protect LED driver and LED light engine/fixture from damage due to over-temperature conditions that exceed the LED driver's maximum operating temperature at the calibration point (tc).
3. Provide integral recording of operating hours and maximum operating temperature to aid in troubleshooting and warranty claims.
Electrostatic charge builds up on people as a result of friction (walking across a carpet). When a person touches an electronic device, a discharge can occur and cause damage. Electrostatic discharge (ESD) testing is done according to the IEC 61000-4-2 standard (human body model). Testing should be completed on all user accessible points such as terminal blocks, buttons, and control inputs. The standard only describes how to conduct the test, which is why it is important to specify "without impairment of performance" as the pass/fail criteria.

4. Designed and tested to withstand electrostatic discharges without impairment when tested according to IEC 61000-4-2.

During manufacturing, ballasts are more susceptible to damage by electrostatic discharge (ESD). A facility that does not meet this requirement could have excessive defective units delivered to a job site.

5. Manufactured in a facility that employs ESD reduction practices in compliance with ANSI/ESD S20.20.

UL 8750 is a UL safety standard that covers LED drivers.

6. UL 8750 recognized or listed as applicable.

UL Type TL and UL Class P are UL ratings for an LED driver. LED drivers that are Type TL rated can be easily swapped in a fixture by the fixture manufacturer with lower re-testing time and certification cost. LED drivers that are Class P listed can be swapped without any re-testing time or certification cost.

7. UL Type TL rated or UL Class P listed where possible to allow for easier fixture evaluation and listing of different driver series.
If a driver needs to be replaced in the field, a UL recognized driver listed for field replacement under UL 1598C can be replaced with a like driver. Without a UL 1598C rating, you will either have to send the fixture back to the manufacturer or have UL re-inspect the fixture in the field. UL listed Class P drivers are also suitable for field replacement.

8. Suitable for field replacement as applicable; listed in accordance with UL 1598C or UL 8750, Class P as indicated.
A surge protector is sold as an accessory to a computer purchase to protect it from lightning strikes or other voltage surges. Likewise, dimmer circuit require surge protection. Surge protection can be built into a driver or it can be purchased separately as an external accessory. Include the following paragraph to ensure that the surge protection is built into the drivers.

9. Designed and tested to withstand Category A surges of 4,000 V according to IEEE C62.41.2 without impairment of performance.

The following means that the driver will be inaudible in a general office space (30dBA is a quiet whisper at 5 feet).

10. Class A sound rating; Inaudible in a 27 dBA ambient.

Line voltage fluctuates throughout the day as equipment (i.e. equipment or other buildings in the vicinity) come on line. Line voltage fluctuations will cause noticeable changes in light output. The driver automatically compensates for variations in voltage to provide constant light output.

11. Demonstrate no visible change in light output with a variation of plus or minus 10 percent change in line-voltage input.

12. LED drivers of the same family/series to track evenly across multiple fixtures at all light levels.

To meet the lighting density requirements of a job, the fixture OEM needs to deliver fixtures with custom lumen output levels. Programmable LED drivers allow the OEM to easily customize their fixtures. Full dimming range 100%-5% or 100%-1% must be achieved at any programmed level.

13. Offer programmable output currents in 10 mA or smaller increments within designed driver operating ranges for custom fixture length and lumen output configurations, while meeting a low-end dimming range of 100 to 0.1 percent, 100 to 1 percent or 100 to 5 percent as applicable.
The following paragraph ensures that electronic dimming drivers will meet NEMA inrush recommendations, reducing false circuit breaker tripping due to turn on inrush. NEMA 410 defines the worst case inrush current expected to be encountered in field installations, and establishes uniform testing criteria for compatibility between controls, ballasts, drivers, etc.

14. Meet NEMA 410 inrush requirements for mitigating inrush currents with solid state lighting sources.
LED drivers with fault protection ensure that a wiring mistake that results in up to 277 V being applied to the communication links on the driver will not damage the driver and require the fixture to be replaced at significant cost.

15. Employ integral fault protection up to 277 V to prevent LED driver damage or failure in the event of incorrect application of line-voltage to communication link inputs.
Sometimes, the driver cannot be installed within the fixture, e.g. a chandelier. A driver that is remote mountable allows you to place the driver in a convenient location, without affecting the dimming performance of the driver.

16. LED driver may be remote located up to 100 feet (30 m) from LED light engine depending on power outputs required and wire gauge utilized by installer.
B. 3-Wire Control:

Mis-wiring control wires and/or lamp wires can cause a driver to fail. Lutron includes fault protection circuitry in its drivers to survive common mis-wires.

1. Provide integral fault protection to prevent driver failure in the event of a mis-wire.

2. Operate from input voltage of 120 V through 277 V at 50/60 Hz.

Lutron's EcoSystem® is a commercial lighting control system that is comprised of digitally addressable dimming ballasts, controls, and environmental sensors. These components provide businesses with energy savings from 40 to 70%, while increasing space flexibility, improving occupant comfort and productivity, and reducing maintenance costs.

C. Digital Control (when used with compatible lighting control systems):

After a power interruption, the lights in the space should go back to where they were prior to the interruption without flashing to full, or requiring a manual intervention. Power failure memory prevents annoying interruption to work after a power interruption.

1. Employ power failure memory; LED driver to automatically return to the previous state/light level upon restoration of utility power.
2. Operate from input voltage of 120 V through 277 V at 50/60 Hz.

For emergency lighting applications with an ATS, the control system must turn on automatically and should not be overridden except by authorized persons.

3. Automatically go to 100 percent light output upon loss of control link voltage and lock out system commands until digital control link voltage is restored. Manufacturer to offer UL 924 compliance achievable through use of external interface upon request.
EcoSystem drivers are field programmable to listen to up to 32 occupant sensors, 16 daylight sensors. Each driver can be configured to respond independently to each of these inputs without knowing how the system will be configured during the design phase. Moreover, such flexibility allows for system modification via programming in lieu of wiring after installation.

4. Each driver responds independently per system maximum:

a. Up to 32 occupant sensors.

b. Up to 16 daylight sensors.

Conventional load shedding systems can be limited in their performance when the load shedding signal is sent to a dimmed circuit. For example, if a 10 percent load shedding command is sent to a circuit dimmed at 80 percent, the circuit would not respond to the command because it is already operating below the limit set by the load shedding command.

5. Responds to digital load shed command. (Example: If light output is at 30 percent and a load shed command of 10 percent is received, the ballast automatically sets the maximum light output at 90 percent and lowers current light output by three percent to 27 percent).

To simplify wiring, EcoSystem digital low voltage control wiring is able to be wired as either class 1 or class 2. Class 1 wiring allows the wiring to share a conduit with power wiring (where allowed by local codes) and reduce the cost of pulling control wiring in the ceiling.
6. Digital low-voltage control wiring capable of being wired as either Class 1 or Class 2.

D. Product(s):

Hi-lume® Premier 0.1% Constant Voltage L3D0-Series Driver is a high-performance LED driver that provides smooth, continuous dimming down to 0.1% low end.

1. Digital Control, 0.1 Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to 0.1 percent measured output current.
b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.
c. Typically dissipates 0.25 W standby power at 120 V and 0.40 W standby power at 277 V.
d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120-277 V and residential applications at 120 V.
e. Total Harmonic Distortion (THD):  Less than 20 percent at maximum power; complies with ANSI C82.11.
f. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA C22.2 No. 223.
g. Driver outputs to be short circuit protected, open circuit protected, and overload protected.
h. Constant Voltage Drivers:

1) Support for cove and under-cabinet fixtures at 24 V.
(a) Support LED arrays from 2 W to 96 W.
IEEE 1789 sets the minimum frequency for PWM dimming above 1250 Hz to reduce chances for any disturbance in video recording.

(b) Pulse Width Modulation (PWM) dimming frequency meets IEEE 1789.
(c) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(d) UL listed.
HomeWorks Digital 0.1% Constant Voltage LHD0-Series Driver is a high-performance LED driver that provides smooth, continuous dimming down to 0.1% low end.

2. Digital Control, 0.1 Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to 0.1 percent measured output current.
b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.
c. Typically dissipates 0.25 W standby power at 120 V and 0.40 W standby power at 277 V.
d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120-277 V and residential applications at 120 V.
e. Total Harmonic Distortion (THD):  Less than 20 percent at maximum power; complies with ANSI C82.11.
f. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA C22.2 No. 223.
g. Driver outputs to be short circuit protected, open circuit protected, and overload protected.
h. Constant Voltage Drivers:

1) Support for cove and under-cabinet fixtures at 24 V.
(a) Support LED arrays from 2 W to 96 W.
IEEE 1789 sets the minimum frequency for PWM dimming above 1250 Hz to reduce chances for any disturbance in video recording.

(b) Pulse Width Modulation (PWM) dimming frequency meets IEEE 1789.
(c) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(d) UL listed.
Hi-lume® Premier 0.1% Constant Current PEQ0-Series Driver is a high-performance LED driver that provides smooth, continuous dimming down to 0.1% low end.

3. Digital Control, 0.1 Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to 0.1 percent measured output current.

b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.

c. Typically dissipates less than 0.5 W standby power at 120/277 V.

d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120/277 V.

e. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA C22.2 No. 223.

f. Driver outputs to be short circuit protected and open circuit protected.

g. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.
HomeWorks Digital 0.1% Constant Current PHQ0-Series Driver is a high-performance LED driver that provides smooth, continuous dimming down to 0.1% low end.

4. Digital Control, 0.1 Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to 0.1 percent measured output current.

b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.

c. Typically dissipates less than 0.5 W standby power at 120/277 V.

d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120/277 V.

e. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA C22.2 No. 223.

f. Driver outputs to be short circuit protected and open circuit protected.

g. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

Hi-lume® 1% (PEQ1 Series) LED Drivers provide a high-performance solution for any space, in any application, while providing smooth, continuous dimming down to 1 percent of output current.

5. Digital Control, 1 Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to 1 percent measured output current.

b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.

c. Typically dissipates less than 0.5 W standby power at 120/277 V.

d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120/277 V.

e. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA C22.2 No. 223.

f. Driver outputs to be short circuit protected and open circuit protected.

g. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.
HomeWorks Digital 1% (PHQ1 Series) LED Drivers provide a high-performance solution for any space, in any application, while providing smooth, continuous dimming down to 1 percent of output current.

6. Digital Control, 1 Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to 1 percent measured output current.

b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.

c. Typically dissipates less than 0.5 W standby power at 120/277 V.

d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120/277 V.

e. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA C22.2 No. 223.

f. Driver outputs to be short circuit protected and open circuit protected.

g. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 150 mA to 1.05 A to ensure a compatible driver exists.

(a) Support LED arrays up to 20 W.

(b) Constant Current Reduction (CCR) dimming method.

(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.
Hi-lume® Premier 0.1% Constant Voltage L3D0-Series Driver is a high-performance LED driver that provides smooth, continuous dimming down to 0.1% low end.

7. 3-Wire Control, 0.1 Percent Dimming:

a. Dimming Range:  100 to 0.1 percent measured output current.
b. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120-277 V and residential applications at 120 V.
c. Total Harmonic Distortion (THD):  Less than 20 percent at maximum power; complies with ANSI C82.11.
A Class 2 output makes it easier and cheaper to design a fixture. It also allows simpler wiring for remote mounted LED drivers.

d. UL Class 2 output designed to withstand hot swap of LED loads.
e. Driver outputs to be short circuit protected, open circuit protected, and overload protected.
f. Constant Voltage Drivers:

1) Support for cove and under-cabinet fixtures at 24 V.
(a) Support LED arrays from 2 W to 96 W.
IEEE 1789 sets the minimum frequency for PWM dimming above 1250 Hz to reduce chances for any disturbance in video recording.

(b) Pulse Width Modulation (PWM) dimming frequency meets IEEE 1789.
(c) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(d) UL listed.
Hi-lume® 1% (LTE-Series) Driver is a high-performance LED driver that provides smooth, continuous 1% dimming for virtually any LED fixture, whether it requires constant current or constant voltage. It is the most versatile LED driver offered today due to its compatibility with a wide variety of LED arrays, multiple form factors, and numerous control options.

8. Forward Phase (Neutral Wire Required), One Percent Dimming:

a. Dimming Range:  100 to one percent relative light output.

b. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial and residential applications at 120 V.
c. Total Harmonic Distortion (THD):  Less than 20 percent at full output for 40 W loads; complies with ANSI C82.11.
d. Constant Current Drivers:

1) Support for downlights and pendant fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 53 W.
(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.
(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.
(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

3) Support for cove and under-cabinet fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.
A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.
(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

e. Constant Voltage Drivers:

1) Support for downlights and pendant fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) dimming method.
(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

2) Support for troffers, linear pendants, and linear recessed fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) dimming method.
(c) UL listed Class P.

(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

3) Support for cove and under-cabinet fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) dimming method.
A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.
(d) Meets solid state requirements for power factor, transient protection, start time, and operating frequency in Energy Star for Luminaires Version 2.0.

Hi-lume® 1% (L3D-Series) Driver is a high-performance LED driver that provides smooth, continuous 1% dimming for virtually any LED fixture, whether it requires constant current or constant voltage. It is the most versatile LED driver offered today due to its compatibility with a wide variety of LED arrays, multiple form factors, and numerous control options.

9. 3-Wire and Digital Control, One Percent Dimming:

a. Dimming Range:  100 to one percent relative light output.
b. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120 V or 277 V.
c. Total Harmonic Distortion (THD):  Less than 20 percent at full output for loads greater than 25 W typical (higher for select models); complies with ANSI C82.11.
d. Constant Current Drivers:
1) Support for downlights and pendant fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 53 W.
(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.
2) Support for troffers, linear pendants, and linear recessed fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.
3) Support for cove and under-cabinet fixtures from 200 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) or Constant Current Reduction (CCR) dimming methods available.
A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.
e. Constant Voltage Drivers:
1) Support for downlights and pendant fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) dimming method.
2) Support for troffers, linear pendants, and linear recessed fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) dimming method.
3) Support for cove and under-cabinet fixtures from 10 V to 60 V (in 0.5 V steps) to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) Pulse Width Modulation (PWM) dimming method.
A UL listed driver is approved by UL for field installation outside a fixture. The driver is required to provide an enclosed wiring compartment and methods to strain relieve wiring.

(c) UL listed.
5-Series (LDE5-Series) LED Drivers provide a high-performance solution for any space, in any application, while providing smooth, continuous dimming down to 5 percent of output current.

10. Digital Control, Five Percent Dimming:

a. Dimming Range:  100 to five percent measured output current.

b. Typically dissipates 0.2 W standby power at 120 V and 0.3 W standby power at 277 V.
c. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120-277 V.
d. Constant Current Reduction (CCR) dimming method.
e. Total Harmonic Distortion (THD):  Less than 21 percent at full load; complies with ANSI C82.11.
f. Constant Current Drivers:

The following is based on Lutron K-Case Form Factor drivers.

1) Support for downlights and pendant fixtures in currents from 220 mA to 1.4 A to ensure a compatible driver exists.
(a) Support LED arrays up to 40 W.
(b) UL listed Class P.

The following is based on Lutron M-Case Form Factor drivers.

2) Support for troffers, linear pendants, and linear recessed fixtures from 150 mA to 2.1 A to ensure a compatible driver exists.
(a) Support LED arrays up to 75 W.

(b) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in ENERGY STAR for Luminaires Version 2.0.
(c) Models available to meet the DesignLights Consortium (DLC) power line quality requirements.
(d) UL listed Class P.

Hi-lume® 1% Soft-on Fade-to-Black (LDE1-Series) LED Drivers provide a high-performance solution for any space, in any application, while providing smooth, continuous dimming down to 1 percent of output current.

11. Digital Control, One Percent Dimming with Soft-On and Fade-to-Black Low End Performance:

a. Dimming Range:  100 to one percent measured output current.
b. Features smooth fade-to-on and fade-to-black low end dimming performance for an incandescent-like dimming experience.
The following paragraph ensures that the LED drivers exceed Energy Star standards for standby power.

c. Typically dissipates 0.2 W standby power at 120 V and 0.3 W standby power at 277 V.
d. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120-277 V.
Constant current dimming eliminates the chance for any disturbance in video recording.

e. Employs true Constant Current Reduction (CCR) dimming method from 100 to five percent light level and Pulse Width Modulation (PWM) dimming method from five percent to off.
f. Pulse Width Modulation (PWM) frequency of 240 Hz.
g. Total Harmonic Distortion (THD):  Less than 20 percent at full output for drivers greater than 25 W; complies with ANSI C82.11.
A Class 2 output makes it easier and cheaper to design a fixture. It also allows simpler wiring for remote mounted LED drivers.

h. UL Class 2 output.
i. Driver outputs to be short circuit protected, open circuit protected, and overload protected.
j. Constant Current Drivers:

The following is based on Lutron K-Case Form Factor drivers.

1) Support for fixtures from 220 mA to 1.4 A over multiple operating ranges.
(a) Support LED arrays up to 40 W.

(b) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in ENERGY STAR for Luminaires Version 2.0.
(c) UL listed Class P.

The following is based on Lutron M-Case Form Factor drivers.

2) Support for fixtures from 150 mA to 2.1 A over multiple operating ranges.
(a) Support LED arrays up to 75 W.

(b) Meets solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in ENERGY STAR for Luminaires Version 2.0.
(c) Models available to meet the DesignLights Consortium (DLC) power line quality requirements.
(d) UL listed Class P.

The following is based on Lutron T-Series drivers.

12. Digital Control, Tunable White, One Percent Dimming:

a. Dimming Range:  100 to one percent measured output current.
b. Support for tunable white fixtures with LED light sources having color temperatures between 1500 Kelvin and 6500 Kelvin.
c. Color temperature programmable in 50 Kelvin increments.

d. Output current programmable in 5 mA increments.

The following paragraph ensures that the LED drivers exceed Energy Star standards for standby power.

e. Dissipates less than 0.5 W standby power at 120 V and 277 V.
f. Complies with FCC requirements of CFR, Title 47, Part 15, for commercial applications at 120 and 277 V.
Constant current dimming eliminates the chance for any disturbance in video recording.

g. Employs true Constant Current Reduction (CCR) dimming method from 1.5A to 0.2A and Pulse Width Modulation (PWM) dimming method below 0.2A to off.
h. Pulse Width Modulation (PWM) frequency of 3.6 kHz.
i. Total Harmonic Distortion (THD):  Less than 20 percent at full output; complies with ANSI C82.11.
A Class 2 output makes it easier and cheaper to design a fixture. It also allows simpler wiring for remote mounted LED drivers.

j. UL Class 2 output.
k. UL listed Class P.

l. Driver outputs to be short circuit protected, open circuit protected, and overload protected.
m. Constant Current Drivers:

1) Support for fixtures from 200 mA to 1.5 A.
(a) Support LED arrays up to 50 W.

(b) Models available to meet solid state requirements for power factor, transient protection, standby power consumption, start time, and operating frequency in ENERGY STAR for Luminaires Version 2.1.
(c) Models available to meet the DesignLights Consortium (DLC) V4.3 power line quality requirements.
2.05 POWER INTERFACES

A. Provide power interfaces as indicated or as required to control the loads as indicated.

B. General Requirements:

Include the following paragraph to simplify field wiring for the installation contractor and prevent the failure of the interface due to phase to phase overvoltage.

1. Phase independent of control input.

Refer to NFPA 70 (NEC) 300.22, which references UL 2043 in informational note.

2. Rated for use in air-handling spaces as defined in UL 2043.

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 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.

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

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

C. Product(s):

The following modules take phase control input and provide full circuit of forward/reverse phase control (16 amps) 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.

1. Phase-Adaptive Power Module:  Provides interface for phase control input to provide full 16 A circuit output of forward/reverse phase control for compatible loads.

The following modules take phase control input and provide full circuit of control (16 amps) output to Lutron Hi-lume dimming ballasts. The output can be 120V or 277V.

2. 3-Wire Fluorescent Power Module:  Provides interface for phase control input to provide full 16 A circuit output for compatible line-voltage control fluorescent electronic dimming ballasts or LED drivers.

The following modules take phase control input and provide full circuit switching (16 amps) output. The output can be 120V or 277V. This is used for non-dim loads.

3. Switching Power Module: Provides interface for phase control or switched input to provide full 16 A circuit output of switching for compatible non-dim loads.

The following interfaces take fluorescent ballast control input and provide full circuit of control (16 amps) output to incandescent, electronic low-voltage, magnetic low-voltage, neon/cold cathode, or Advance Mark X lighting sources. Works with 120V control input and 120V or 277V load.

4. Phase-Adaptive Power Module with 3-Wire Fluorescent/LED Input: Provides interface for fluorescent ballast/LED driver control input to provide full 16 A circuit output for compatible loads.

The following interfaces take phase control input and provide full circuit of switching and 0-10V low voltage output (16 amps) for electronic fluorescent ballasts.

5. Ten Volt Interface: Provides interface for phase control input to provide full 16 A circuit output of switching and 0-10 V low voltage control for compatible fluorescent electronic dimming ballasts or LED drivers.

Because of the extensive variety of available lamps, this article only attempts to list the characteristics that might be common among groups of specified lamps. Characteristics that are specific to individual lamps, such as lumen output, can be added where specific lamps are scheduled if desired.

2.06 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Factory Testing:

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.

1. Perform full-function factory testing on all completed assemblies. Statistical sampling is not acceptable.

To ensure that 100 percent of the lighting control products work at installation, the manufacturer should test 100 percent of all ballasts at the factory.

2. Perform full-function factory testing on 100 percent of LED drivers.

PART 3   EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation of luminaires provided under this section.

B. Install products according to manufacturer's instructions.

C. Perform work in a neat and workmanlike manner in accordance with NECA 1.

D. Install luminaires in accordance with NECA/IESNA 500 (commercial lighting).

E. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

F. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support system is certified as suitable to do so.

3. Secure <<surface-mounted; recessed; pendant-mounted; and ________>> luminaries <<to ceiling support channels or framing members; to building structure; or __________>>.

4. Secure <<surface-mounted; recessed; pendant-mounted; and _________>> luminaires <<to ceiling grid system framing members; to building structure; or __________>>.

5. Secure lay-in luminaires to ceiling support channels using <<listed safety clips; or __________>> at <<four; two; or __________>> corners.

6. In addition to ceiling support wires, provide <<two; or __________>> galvanized steel safety wire(s)<<, minimum 12 gage,; or  __________>> connected from <<opposing corners; or __________>> of each <<recessed luminaire; or __________>> to building structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional requirements.

G. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires: Maintain required separation from insulation and combustible materials according to listing.

3. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping materials to meet regulatory requirements for fire rating.

H. Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights are to <<bottom; center; or __________>> of luminaire.

2. Install using the suspension method indicated, with support lengths and accessories as required for specified mounting height.

3. Provide minimum of <<two; or __________>> supports for each luminaire<< equal to or exceeding 4 feet in length; or __________>>, with no more than <<4 feet (1.2 m); or __________>> between supports.

4. Install canopies tight to mounting surface.

5. Unless otherwise indicated, support pendants from swivel hangers.

I. Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to <<center; bottom; or __________>> of luminaire.

J. Install accessories furnished with each luminaire.

K. Bond products and metal accessories to branch circuit equipment grounding conductor.

L. LED Emergency Units:

1. For field-installed units, install inside luminaire unless otherwise indicated. Where installation inside luminaire is not possible, install <<on top of luminaire; in remote location not exceeding manufacturer's recommended maximum conductor length to luminaire; or __________>>.

Refer to NFPA 70 (NEC) 700-12.

2. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal driver in luminaire. Bypass local switches, contactors, or other lighting controls.

3. Install lock-on device on branch circuit breaker serving units.

M. Remote Drivers: Install in accessible location as indicated or as required to complete installation, using conductors<< per manufacturer's recommendations; or __________>> not exceeding manufacturer's recommended maximum conductor length to luminaire.

If the lamp leads exceed the specification, trouble starting the lamps may result.

1. LED Light Engine/Array Lead Length: Do not exceed 100 feet (31 m).
N. Identify luminaires connected to emergency power system in accordance with Section 26 0553.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Test LED emergency drivers to verify proper operation upon loss of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace excessively noisy drivers/luminaires as determined by Architect.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed by Architect. Secure locking fittings in place.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 500 and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of luminaires to Architect, and correct deficiencies or make adjustments as directed.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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