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Aircraft Fluorescent Lighting Ballast/Fixture Safety Standard 

RATIONALE 

The technology of fluorescent lighting has matured to a point where it is not likely that the standards will need updating; as 
a result, this standard is best stabilized in its current version.  

STABILIZED NOTICE 

This document has been declared “Stabilized” by the SAE A-20C Interior Lighting Committee and will no longer be subjected 
to periodic reviews for currency. Users are responsible for verifying references and continued suitability of technical 
requirements. Newer technology may exist. 
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1. SCOPE

The purpose of this standard is to recommend minimum performance requirements to assist the specification writer in 
establishing a failsafe airplane interior Fluorescent light assembly design. This standard relates to the design of lamp 
ballasts, lampholders, fixtures, and installation of the same. 

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

ARP4761 Guidelines and Methods for Conducting the Safety Assessment Process on Civil Airborne Systems and 
Equipment 

2.2 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org.

ASTM D495-48T Standard Test Method for High-Voltage, Low-Current Dry Arc Resistance of Solid Electrical Insulation 
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2.3 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, Tel: 866-835-
5322, www.faa.gov. 

14 CFR Part 25 Airworthiness Standards: Transport Category Airplanes, Code of Federal Regulations 

AC 25-10 FAA Advisory Circular, Guidance for Installation of Miscellaneous, Non- Required Electrical Equipment 

AC 25.1309-1A FAA Advisory Circular, System, Design and Analysis 

AC 25.1365-1 Electrical appliances, motors, and transformers 

2.4 NEMA Publications 

Available from National Electrical Manufacturers Association, 1300 North 17th Street, Suite 900, Arlington, VA 22209, Tel: 
703-841-3200, www.nema.org.

NEMA_MW-1000 Magnetic Wire Standards 

2.5 RTCA Publications 

Available from RTCA, Inc., 1150 18th Street, NW, Suite 910, Washington, DC 20036, Tel: 202-833-9339, www.rtca.org. 

RTCA/DO-160 Environmental Conditions and Test Procedures for Airborne Equipment 

2.6 U.S. Government Publications 

Copies of these documents are available online at http://quicksearch.dla.mil. 

MIL-HDBK-454 Department of Defense Handbook, General Guidelines for Electronic Equipment. 

MIL-STD-1547 Department of Defense Handbook, Electronic Parts, Materials, and Processes for Space Vehicles 

MIL-STD-889 Military Standards - Dissimilar Metals 

MIL-PRF-27 Military Specifications for Transformers and inductors (Audio, Power and High Power Pulse), General 
Specification for 

NAVSO P-3641 More Power for the Dollar (This document is available at the following website 
http://www.bmpcoe.org/library/books/navso%20p-3641a/index.html) 

3. GENERAL DESIGN REQUIREMENTS

Equipment supplied under the requirements of this document shall be designed to the following standards and provide the 
proper performance operation under the environmental performance levels specified. Requirements include applicable Part 
25 Federal Aviation Regulations (FARs). Also as a guide, Advisory Circulars AC 25-10 and AC 25.1309-1A can be used. 

The design/construction of all equipment shall incorporate features which allow the equipment to be operated safely. Testing 
shall be conducted to verify the applicable design standards defined in this document. 
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3.1 Materials and Finishes 

Materials and finishes used in the construction of the ballast/fixture shall be capable of withstanding the airplane 
environments as specified by RTCA/DO-160 (see Section 4) such as Temperature and Altitude, Temperature Variation, 
Humidity, Operational and Crash Safety Shocks, Vibration, Fungus Resistance, Sand and Dust, Power Input, Voltage Spike, 
Audio Frequency Conducted Susceptibility, Induced Signal Susceptibility, Radio Frequency Susceptibility, Radiated and 
Conducted Emission of Radio Frequency Energy, and Electrostatic Discharge. 

a. Metals: All metals shall be of the corrosion resistant type unless suitably protected to resist corrosion during normal service
life. Guidance regarding metals in contact with each other shall be selected and protected as defined in MIL-STD-889.

b. Nonmetallic Materials: Materials which are nutrients for fungi shall not be used.

c. Flammable Materials: All nonmetallic/metallic composite materials shall meet Part 25.853 requirements.

d. Electrical wire shall meet the applicable sections of Part 25.869(a)(4), 25.1703 thru 25.1721 and 25.1729 for Electronic
Wiring Interconnection Systems (EWIS).

3.2 Lampholders 

a. The arc resistance time of lampholder insulating materials shall exceed 125 seconds, when tested per the Arc
Resistance Test, ASTM designation D495-48T, Standard Test Method for High-Voltage Low Current Arc Resistance of
Electrical Insulation.

b. The lampholders shall be capable of retaining the fluorescent lamp and permit satisfactory lamp operation throughout
the specified airplane environment.

c. Gold plated lamp contacts are recommended.

d. Moisture resistant lampholders shall be specified or the fixture design shall provide protection for the lampholder from
condensation and moisture accumulation. In-service history has shown that either moisture or condensation dripping
onto lampholders may result in an arcing condition during flight which impacts crew workload, operation and could
possibly even result in an air turn-back.

e. Lampholders should mechanically lock or have a means to secure the lamp and lamp contacts into position. The goal
is to prevent misinstallation of the fluorescent lamp which could result in an arcing condition that may damage the light
assembly.

f. Electrical contact:  Electrical contact resistance between the lamp contacts and lampholder contacts (pin or sockets)
should be minimized by maximizing surface area and providing appropriate pressure. Lampholders that only depend
on spring pressure tend to arc under intermittent contact during vibration. Contacts should engage at least three quarters
of the diameter of the lamp contact.

g. The ballast shall not sustain damage if lamps are removed or installed with power applied.

h. It is recommended that the Fluorescent Lighting Ballast/fixture design include measures that will prevent the following
known lampholder failure modes:

1. Lamp Mis-Installation - If the lamps are not fully seated and retained in the lamp holder, an intermittent connection
can develop. The resulting electrical arc and associated heating can severely damage the lampholder.

2. Use of Broken Lampholders - As with a mis-installed lamp, unsecured lamp contacts can result in electrical arcing
and lampholder damage.
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