Section 26 5100 
Interior Lighting
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION Section
	Rev. 7 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Electrical POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality Sections.
1. ==========================================================
1. Seismic:  In order to edit this section for job-specific seismic requirements, refer to author notes that say/begin with “Seismic” and the Seismic Specification Guide for Nonstructural Components: Electrical Components (“Guide,” posted on LANL specs webpage) for guidance on properly editing this section.
1. ==========================================================
1. NOTE TO DESIGNER: The luminaire schedule on the Drawings should contain the following information:
1. Luminaire type designation (e.g. "A").
1. Description of luminaire (e.g. "2'x4' four lamp lay-in fluorescent troffer with hinge and latch flush steel door").
1. Description of finish (e.g. "Baked white enamel finish").
1. Description of lens or louver (e.g. "Prismatic K-12 pattern acrylic lens").
1. Description of ballast if applicable (e.g. "277V programmed-start electronic ballast").
1. Ballast factor for fluorescent luminaires (e.g. Ballast factor = 0.88)
1. Description and quantity of lamps (e.g. "4-F32T8/835 lamps").
1. Manufacturer and catalog number (e.g. "XYZ #123456-7890").
1. Minimize the number of lamp and ballast types on each project.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. **************************************************************************************
1. Retain the following paragraphs to suit project requirements.  If LED luminaires are used, omit  "Lamps" or "Ballasts."
1. **************************************************************************************
Interior luminaires and accessories.
Lamps.
Ballasts.
RELATED REQUIREMENTS
Section << 01 2500 - Substitution Procedures>> 
Section << 01 3300 - Submittal Procedures>> 
Section ​<< 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>​
Section ​​<< 26 0533 - Raceways and Boxes for Electrical Systems>>​​ 
Section ​<< 26 0548.16 - Seismic Controls for Electrical Systems>>​ 
Section ​<< 26 5200 - Safety Lighting>>​ 
REFERENCE STANDARDS
47 CFR 15 - Radio Frequency Devices.
ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
FCC Part 15 - FCC Part 15.
ICC (IBC) - International Building Code.
IEEE C62.41 - IEEE Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.
IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and less) AC Power Circuits.
IES LM-79 - Approved Method:  Optical and Electrical Measurements of Solid-State Lighting Products.
IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of Solid-State Light Sources.
NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems.
NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems.
NEMA C78.42 - American National Standard for Electric Lamps—High-Pressure Sodium (HPS) Lamps.
NEMA C78.377 - Electric Lamps—Specifications for the Chromaticity of Solid-State Lighting Products.
NEMA C82.4 - Lamp Ballasts—Ballasts for High-Intensity-Discharge and Low-Pressure Sodium Lamps.
NEMA C82.11 - American National Standard for Lamp Ballasts—High Frequency Fluorescent Lamp Ballasts.
NFPA 70 - National Electrical Code.
UL 935 - Fluorescent-Lamp Ballasts.
UL 969 - Marking and Labeling Systems.
UL 1029 - High-Intensity-Discharge Lamp Ballasts.
UL 1598 - Luminaires.
DEFINITIONS
For definitions and acronyms, refer to COE Glossary of Terms.
Luminaire: A luminaire is a complete lighting unit including light source(s) and parts required to distribute the light, position and protect the light source(s), and connect the light source(s) to the power supply.
Average Life:  The time after which 50 percent will have failed and 50 percent will have survived under specified operating and starting condition.
Total harmonic distortion (THD): The root mean square (RMS) of all the harmonic components divided by the fundamental current.
ACTION SUBMITTALS
Submit the following in accordance with Section << 01 3300 - Submittal Procedures>>:
Catalog Data: Submit catalog data describing luminaires, including lamps and ballasts where applicable. Include data substantiating that materials comply with specified requirements.  Arrange data for luminaires in the order of fixture designation.
Performance Curves/Data:
Submit certified photometric data for each type of luminaire.
Submit supply-air, return-air, heat-removal, and sound performance data for air handling luminaires.
1. ***************************************************************************************
1. Retain Article "Extra Materials" as necessary.  Retain the appropriate subparagraphs.  
1. ***************************************************************************************
EXTRA MATERIALS
Furnish the following extra materials matching products installed.  Package with protective covering for storage and identify with labels describing contents.
Five (5) percent of quantity of fluorescent lamps of each type, but no fewer than two lamps of each type.
Five (5) percent of quantity of high intensity discharge (HID) lamps of each type, but no fewer than two lamps of each type.
One (1) percent of quantity of louvers and lenses of each type, but not less than one of each type.
One (1) percent of quantity of ballasts of each type, but not less than one of each type.
QUALITY ASSURANCE
Comply with <<NFPA 70>> and the <<ICC (IBC)>> for installation requirements.
Use manufacturers that are experienced in manufacturing luminaires, lamps and ballasts similar to those indicated for this Project and have a record of successful in-service performance.
Coordinate luminaires, mounting hardware and trim with the ceiling system.
DELIVERY, STORAGE, AND HANDLING
Receive, store, and protect, and handle products according to the following NECA National Electrical Installation Standards:
<<NECA/IESNA 500>>​
<<NECA/IESNA 502>>
PART 2 - PRODUCTS
1. **********************************************************************************************
1. Seismic: If Project Spec includes Section << 26 0548.16 - Seismic Controls for Electrical Systems>>, and if mounting and/or anchorage devices are to be used that differ from those specified in Section << 26 0548.16 - Seismic Controls for Electrical Systems>>, they must be described herein (in PART 2). If this applies, use the same terminology for these devices in PART 3 in order to identify the type of devices required for each application.
1. Retain the following article when substitutions are allowed on project.
1. **********************************************************************************************
PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section << 01 2500 - Substitution Procedures>>.
PERFORMANCE REQUIREMENTS
Luminaires shall perform satisfactorily in the following service conditions:
Elevation: 7500 feet above sea level.
Ambient Temperature Limits: 32 to 104 degrees F unless indicated otherwise for specific products in PART 2.
1. ***************************************************************************************
1. Luminaires that are 20 pounds or less and are positively attached to the structure are not subject to seismic design. Luminaires in a ceiling grid are considered positively attached. In this case Article "Seismic Performance Requirements" can be omitted. If luminaires are more than 20 pounds, retain the paragraphs in the following article based on project requirements. For luminaires that are either subject to positional retention only or for those that are DSS, if there are too many systems/components to list here, then list them in an appendix to this section, and then refer to that appendix in the paragraph; or, indicate on the drawings which luminaires need to have positional retention, and which are Designated Seismic Systems.
1. ***************************************************************************************
SEismic Performance requirements
The luminaires shall remain in place without separation of any parts when subjected to the design basis earthquake
Per Section << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>. 
1. *** OR ***
As represented by the seismic forces derived from the criteria indicated << on the drawings; or  in Section 26 0548.16 - Seismic Controls for Electrical Systems>>.
The luminaire is a Designated Seismic System and, as such, it shall remain in place and be fully operational following the design basis earthquake
Per Section << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>. 
1. *** OR ***
As represented by the seismic forces derived from the criteria indicated << on the drawings; or  in Section 26 0548.16 - Seismic Controls for Electrical Systems>>. 
INTERIOR LUMINAIRES
Furnish interior luminaires that comply with requirements specified below, indicated on the Drawings, and as required to meet conditions of installation.
Metal parts shall be free from burrs and sharp corners and edges
Metal components shall be formed and supported to prevent sagging and warping
Steel parts shall be finished with manufacturer's standard finish applied over a corrosion-resistant primer.  Finish shall be free from runs, streaks, stains, holidays or defects.
1. ***************************************************************************************
1. Retain the following two paragraphs if the luminaires have doors and frames.  LED luminaires typically do not.
1. ***************************************************************************************
Doors and frames shall be smooth operating and free from light leakage under operating conditions.  Relamping, if applicable, shall be possible without the use of tools.  Doors, frames, lenses and diffusers shall be designed to prevent accidental falling during relamping and when secured in the operating position.
Pulse-start metal-halide luminaires shall be sufficiently enclosed to prevent escape of lamp parts in the event of catastrophic lamp failure.
Luminaires, if applicable, shall have minimum reflecting surface reflectance as follows unless specified otherwise on the Drawings:
White Surfaces: 85 percent
Specular Surfaces: 83 percent
Diffusing Specular Surfaces: 75 percent
Lenses, diffusers, covers and globes shall be 100 percent virgin acrylic unless specified otherwise on the Drawings.  Lenses shall have 0.125 inches minimum thickness.  Lenses for fluorescent troffers shall be injection molded.
Luminaires shall conform to <<UL 1598>>​. Provide product with damp location listing or wet location listing as required by installation location.
Light diffusers, other than those made of metal or glass, used in air-handling light fixtures shall be listed and marked “Fixture Light Diffusers for Air-Handling Fixtures.”
1. ***************************************************************************************
1. Note to designer: Typically, an LED with a CRI of around 80 should be chosen. CRI is a measure of how close the lamp is to an incandescent. Incandescent lamps are high in the yellow part of the spectrum and low in the blue part of the spectrum. In order to get an even spectrum, the CRI, by definition, must be low. CREE labels their CRI 80 lamp as “high definition” because it has a more even spectrum than their CRI 90+ offerings.
1. Because of the hazard that 277 volt lighting poses to maintenance personnel, whenever possible use 120 volt circuits to power luminaires. The lower current draw of LEDs reduces the need for 277 volt lighting circuits.
1. ***************************************************************************************
LED LUMINAIRES
For LED lighting in interior spaces, use << 120V; or  277V>> luminaires with the performance characteristics listed below:
Minimum luminaire efficacy per Federal Energy Management Program (FEMP).
Correlated color temperature (CCT) per <<IES LM-79>> and ANSI/<<NEMA C78.377>>​
3500 K for general lighting and down-lighting.
2700 K for accent and display lighting, and special purpose lighting.
LED Design life (L70): Not less than 50,000 hours per <<IES LM-80>>, Approved Method: Measuring Lumen Maintenance of LED Light Sources.
Driver System Design Life: Not less than the LED design life; note that the driver system includes all associated components, not just the driver integrated circuit. Driver system design life is defined as when 2 percent of the systems would have failed.
Power factor: 0.90 or better.
Design ambient temperature: 35 degrees C (95 degrees F); note that this is the ambient temperature surrounding the luminaire, not the LED or driver heat-sink temperature.
EMI/RFI: Meet FCC <<47 CFR 15>>.
Minimum dimming provisions or capability:
50 percent step for general lighting.
Down to 20 percent for accent and display lighting, and special purpose lighting.
Manufacturers:
Recessed LED troffers: Cree LED Lighting, Inc. “CR Series” or approved equal.
LED downlights: Cree LED Lighting, Inc. “LR Series” with compatible IC-rated housings, or approved equal.
1. ***************************************************************************************
1. Retain the following Article, "Lamps," only if fluorescent lighting is used on the project.
1. ***************************************************************************************
LAMPS
Furnish lamps that comply with requirements specified below and the luminaire schedule on the Drawings.
Conform to the <<NEMA C78.42>> for high-pressure sodium lamps and <<NEMA C78.377>> for solid state lighting
For fluorescent general lighting in interior spaces use T8, T5, or T5HO lamps as indicated on the Drawings with the following characteristics:
	​
Characteristic
	​
T8 Lamps
	​
T5 Lamps
	​
T5HO Lamps

	Nominal length:
	48 inches
	46 inches
	46 inches

	Actual length (base face to base face):
	47.2 inches
	45.2 inches
	45.2 inches

	Base type:
	Medium bi-pin
	Miniature bi-pin
	Miniature bi-pin

	Initial Light Output (after 100 hours of operation):
	2700 - 2850 lumens
	2900 - 3050 lumens
	5000 lumens

	Mean Light Output (at 40 percent of rated life):
	2440 - 2710 lumens
	2660 - 2900 lumens
	4600 - 4740 lumens

	Nominal Lamp Efficacy:
	87 lumens per watt at 77 °F
	103 lumens per watt at 95 °F
	93 lumens per watt at 95 °F

	Color temperature:
	3500 K
	3500 K
	4100 K

	Minimum Average Life (based on 3-hour switching cycle):
	20,000 hours
	20,000 hours
	30,000 hours

	Color rendering index (CRI)
	75
	85
	85

	Minimum Starting Temperature:
	50 °F
	-4 °F
	-4 °F

	EPA TCLP Compliant:
	Yes
	Yes
	Yes

	Ballast Type:
	Electronic programmed start
	Electronic programmed start with end-of-life shutdown.
	Electronic programmed start with end-of-life shutdown.


For fluorescent accent lighting and downlighting in interior spaces use energy-efficient compact fluorescent lamps with the following features:
3000 to 3500 K color temperature.
Minimum 10,000 hours average life with 3 hours between starts.
Lumens at 40 percent of rated life not less than 80 percent of initial lumens.
Color rendering index (CRI) of at least 80.
For pulse-start metal-halide general lighting in interior spaces use lamps with 3700 to 4000 K color temperatures and color rendering index (CRI) of at least 65.
For high-pressure sodium general lighting use improved color quality lamps with 2200 K color temperature and color rendering index (CRI) of at least 65.
Manufacturers: GE Lighting, North American Phillips, Sylvania.
1. ***************************************************************************************
1. Retain the following Article, "Fluorescent Lamp Ballasts," only if fluorescent lighting is used on the project.
1. ***************************************************************************************
FLUORESCENT LAMP BALLASTS
For fluorescent luminaires provide NRTL-listed electronic fluorescent ballasts that have the following characteristics:
Conform to <<UL 935>> and <<NEMA C82.11>>.
Ballast protection: Class P.
Starting method: programmed rapid-start.
Power factor: at least 95 percent.
Ballast factor: at least 0.87.
Crest factor: 1.7 or less.
Line current total harmonic distortion (THD): less than 15 percent.
Minimum operating frequency: 40 kHz.
Sound rating: Class A.
Minimum starting temperature: 0 degrees F with T5 and T8 lamps.
Transient voltage protection: <<IEEE C62.41>> location A2.
EMI/RFI compliance: <<FCC Part 15>>​ 
Ballasts for T5 and T5HO lamps shall have circuitry to shut down the system when lamps reach end-of-life.
For dimmer controlled linear and compact  fluorescent luminaires in heated interior spaces (maintained above 60 degrees F) provide NRTL-listed controllable electronic fluorescent ballasts that have the following characteristics:
Conform to <<UL 935>>​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​ and <<NEMA C82.11>>​​ 
Ballast protection: Class P.
Dimming capability range: 100 to 5 percent of light output, flicker-free.
Starting method: programmed rapid-start at any preset without first having to go to full output.
Power factor: at least 0.95 at full light output and at least 0.90 over the entire dimming range.
Ballast factor: at least 0.87 at full output, less than 10 percent at full dim.
Crest factor: 1.7 or less.
Line current total harmonic distortion (THD): less than 20 percent over the entire dimming range.
Minimum operating frequency: Not less than 40 kHz.
Sound rating: Class A.
Minimum starting temperature: 60 degrees F.
Control voltage: 0 – 10 Vdc
Transient voltage protection: <<IEEE C62.41.2>>​ location A2.
EMI/RFI compliance: <<FCC Part 15>>.
Ballasts for T5 and T5HO lamps shall have circuitry to shut down the system when lamps reach end-of-life.
Manufacturers: Advance, GE Lighting, Universal, Sylvania.
Three and four lamp luminaires shall have two ballasts per luminaire for multilevel switching.
For emergency ballasts refer to Section ​​​<< 26 5200 - Safety Lighting>>​​​.
Provide NRTL-listed luminaire disconnect assembly for each ballast. Manufacturer: IDEAL “PowerPlug”, Thomas & Betts “Sta-Con.”
1. ***************************************************************************************
1. Retain the following article if HID luminaires are used on the project.
1. ***************************************************************************************
HIGH INTENSITY DISCHARGE LAMP BALLASTS
Pulse-start metal-halide and high pressure sodium ballasts shall comply with requirements specified below for lamps specified in this Section and the luminaire schedule on the Drawings:
Conform to  <<UL 1029>>​  and <<NEMA C82.4>> 
Constant wattage auto‑transformer (CWA) or regulator, high-power-factor type, minimum 90 percent.
Ballasts shall incorporate a solid-state igniter/starter with an average life in the pulsing mode of 4,000 hours at a case temperature of 90 degrees C.
Manufacturers: Advance, GE Lighting, Universal.
Luminaire ACCESSORIES
Provide stud supports, mounting brackets, frames, plaster rings and other accessories required for luminaire installation.
Furnish hangers as specified below and as required by conditions of installation:
Stem hangers shall be made of 1/2-inch steel tubing with 45 degrees swivel ball hanger fitting and ceiling canopy. Finish the same as the luminaire.
Rod hangers shall be made of 1/4 inch threaded zinc-plated steel rod.
1. ******************************************************************************
1. Retain the following subparagraph, as appropriate, for the project.  This will be rare, as most lighting today is LED.
1. ******************************************************************************
For HID luminaires provide hook hangers that are integrated assemblies matched to the luminaire and line voltage; equip with threaded attachment, power cord and locking type plug. Provide a safety chain or cable for each luminaire that will attach to the building structure, the ballast housing, and to the reflector/diffuser assembly.
1. ***************************************************************************************
1. Retain the following two paragraphs and its subparagraphs, as appropriate, for the project.  This will be rare, as most lighting today is LED.
1. ***************************************************************************************
Use NRTL-listed T-bar safety clips for lay-in fluorescent luminaires.
Where indicated on the Drawings or where lamp breakage is detrimental, such as above food counters, provide open fluorescent luminaires with:
Self-locking sockets or lamp retainers, two per lamp, and
Clear polycarbonate protective lamp sleeves with end caps over each lamp. Sleeve shall have a light transmission of 95 percent and shall be rated for the thermal profile of the lamp and ballast.
PART 3 - EXECUTION
1. **********************************************************************************************
1. Seismic: If Project Spec includes section << 26 0548.16 - Seismic Controls for Electrical Systems>>, and if requirements associated with installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in section << 26 0548.16 - Seismic Controls for Electrical Systems>>​​, they must be described herein (in PART 3). Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in PART 2.
1. Retain article "Existing Work" if it is applicable to the project.
1. **********************************************************************************************
EXISTING WORK
1. ***************************************************************************************
1. Edit the following paragraphs/subparagraphs to suit project requirements.
1. ***************************************************************************************
Disconnect and remove luminaires, lamps, and accessories as indicated on the Drawings.
Extend existing interior luminaire installations using luminaires, lamps, and installation methods compatible with existing installations, or as specified.
Clean and repair existing luminaires that are to remain, or are to be reinstalled, as indicated on the drawings.
To the extent indicated on the Drawings, refurbish existing luminaires that are to remain or are to be reinstalled as follows:
Replace magnetic ballasts with specified electronic ballasts.
Replace T12 lamps with T8, T5, or T5HO lamps as indicated on the Drawings.
Replace discolored lenses with new specified lenses.
INSTALLATION
Install interior lighting system in accordance with the NEC, manufacturer's installation instructions, approved drawings, and the following NECA National Electrical Installation Standards:
<<NECA/IESNA 500>>  
<<NECA/IESNA 502>> 
Have the manufacturer’s installation instructions available at the Project site.
Mounting heights specified or indicated on the Drawings are to the bottom of the luminaire for ceiling-mounted fixtures and to the center of the luminaire for wall-mounted fixtures.
Where the ceiling forms the protective membrane of a fire-resistive assembly, install protective coverings over luminaires in accordance with manufacturer’s requirements.
For luminaires in or on suspended ceilings.
Use NRTL-listed clips to secure the luminaire to the ceiling framing members.
Install slack safety wires as described below:
Wire shall be minimum 12 gauge, galvanized, soft-annealed steel wire conforming to <<ASTM A641/A641M>> .
Attach wire to the building structure directly above the attachment point on the box or luminaire; make trapezes of framing channel material as required to span obstacles.
Secure wire(s) at each end with not less than three tight turns in 1-1/2 inches.
For luminaires weighing less than or equal to 56 pounds, install two independent slack safety lines.
Luminaires weighing more than 56 pounds shall be supported directly from the structure above by approved hangers.
In suspended ceilings, connect luminaires using lengths of flexible wiring to facilitate access. Refer to “Raceway Installation” in Section << 26 0533 - Raceways and Boxes for Electrical Systems>>.
1. ***************************************************************************************
1. Seismic: Refer to Guide for details on an exemption to the following sway-brace requirement.
1. ***************************************************************************************
For luminaires that are subject to swaying (e.g., pendant-mounted or chain-/ cable-supported), brace directly from the structure above using a 9-gauge wire or an approved alternate support (other than a “non-structural support,” (e.g., a ceiling suspension system).
Install seismic restraints for such luminaires to prevent luminaires from swaying.
1. ***************************************************************************************
1. Seismic: Refer to Guide for editing guidance.  Raceways TS 2.5 and smaller are considered flexible.  
1. ***************************************************************************************
FLEXIBLE CONNECTIONS for luminaires not in suspended ceilings
Install flexible connections for << _______>> where shown on drawings.
1. ***************************************************************************************
1. Retain the following article if there are dual-level lighting controls on the project.
1. ***************************************************************************************
Dual-Level Lighting Control
In spaces 100 square feet and larger, connect luminaires to provide dual-level control.
Coordinate circuiting of luminaires having manual control and automatic control so the manual control can reduce the lighting load by at least 50 percent in a reasonably uniform lighting pattern.
Coordinate placement and circuiting of luminaires with daylighting apertures, such as windows.
1. ***************************************************************************************
1. Retain the following article only if fluorescent luminaires are a part of the project
1. ***************************************************************************************
Luminaire maintenance marking
Each luminaire shall be clearly and permanently marked with a field-applied pressure-sensitive label indicating specific replacement lamps and ballasts, if applicable. The following information shall be noted in the format “Use Only << _______>>​”.
Lamp diameter code (T5, T5HO, T8), tube configuration (twin tube, quad, triple), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.
Lamp type, wattage, bulb type (e.g., ED17, B56) and coating (clear or coated) for HID luminaires.
Start type (preheat, rapid start, programmed start) for fluorescent and compact fluorescent luminaires.
ANSI ballast type (e.g., M98, M57) for HID luminaires.
Correlated color temperature (CCT) and color rendering index (CRI) for all lamps.
Markings shall be located to be readily visible to service personnel, but unseen from normal viewing angles when lamps are in place.
Pressure-sensitive labels shall be in accordance with <<UL 969>>.
Field Quality Control
Make electrical connections, clean interiors and exteriors of luminaires, install lamps, energize and test luminaires, inspect interior lighting system, and deliver spare parts in accordance with manufacturer's instructions and the following NECA National Electrical Installation Standards:
<<NECA/IESNA 500>> 
<<NECA/IESNA 502>> 
1. ***************************************************************************************
1. Retain the following paragraph only if fluorescent luminaires are a part of the project and if they are controlled by dimmers
1. ***************************************************************************************
Test electronic dimming ballasts for full range dimming capability.
Burn-in dimmer controlled fluorescent lamps at full output for not less than 100 hours before dimming.
Check for visually detectable flicker over the full dimming range.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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