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(R) High Intensity Discharge Light Sources

RATIONALE

Information contained herein has been expanded from ARP5647 to include additional design considerations unique to
HID technology including explosion proofness and outgassing. Additional FAA reference documents have been added as
well.

1. SCOPE

This SAE Aerospace Recommend Practice (ARP) is intended to identify both safety related best practices and unique
design considerations df metal halides High Intensity Discharge (HID) lamps and powersupplies ir} aircraft applications.

1.1 Purpose

The purpose of this dogument is to set forth safety related considerations and specific criteria whjch should be observed
when designing High Intensity Discharge (HID) lamps and power supplies:for aircraft applications.

2. REFERENCES
CIE S 009/E:2002: Photobiological Safety of Lamps and Lamps’Systems.

FAA AC 43.13-1B, sdction 15: Acceptable Methods,“Techniques, and Practices — Aircraft Inspection and Repair.
Grounding and Bonding

SAE ARP1870A: Aerospace Systems Electrical Bonding and Grounding for Electromagnetic Compatibility and Safety
RTCA/DO0-160G: Envirgnmental Conditions_ and Test Procedures for Airborne Equipment.
FAA Federal Aviation Regulation Part:25 Section 1383 - Landing Light Requirements

3. BACKGROUND

3.1 High Intensity Digcharge

HID lamps emit light by producing a luminous arc that operates in a dense vapor atmosphere between two electrodes in a
contained arc tube. An igniter supplies the high voltage necessary to start the lamp, and ballast controls the lamp
operation after start-up. Once the arc sufficiently heats the enclosing fused quartz or ceramic arc tube, metal salts
evaporate and greatly increase the lights intensity and luminous efficacy. Typical HID lamps exhibit high luminous efficacy
(up to 100 lumens per watt), long life (500 to 4000 operational hours) and a high correlated color temperature (over
4500 K).
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3.2 Applications

HID lighting systems are typically used for applications including landing, taxi, runway turnoff lighting, ground
maneuvering camera lighting, wing and engine scan lighting, logo lighting, cargo lighting (interior and exterior), and

maintenance/loading ar

4,

ea lighting.

ISSUES AND RECOMMENDATIONS:

In this section, we describe safety related issues and propose best practices to address those issues.

4.1

High Voltage Containment

Lamp startup voltage can reach 25KV during hot re-strike conditions. High voltage must be contained particularly at
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4.4  Pulsing Capabilit

This is a particularly important feature for landing light as pulsing may be used by control tower personnel to identify and
communicate with an aircraft. Pulsing does not require full extinction of the lamp. Instead, the light level may drop to 25%
or less of nominal power. It should be noted that the high voltages required for hot re-striking, cycling, and igniting a HID
lamp contribute significantly to electrode degradation and thus lamp end of life.

4.5 Dimming Capability

Wing and engine scan light may require dimming capability when used during aerial refueling operation. HID may be
stepped instead of being continuously dimmed. This process usually results in loss of lamp life.

4.6 EMI Considerations

Start voltage creates EMI and must be considered in RF emissions qualification test. Standard practices and guidelines

identified in Section 21 of DO-160 should be followed. In addition, attention should be given to emissions generated
during ignition. The lamp and power supply must not interfere with the aircraft power system, or other aircraft equipment.
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4.7 Lamp Burst Containment

Pressure in the bulb may reach 50 bars (725 psi) when hot. There is a small risk that the arc tube may burst under such
increased pressures, in either the on or off states. The risk of arc tube rupture increases near the bulb’s end of life. The
bulb enclosure must be able to contain the burst to prevent damage to other components. Steps to reduce the
possibilities of lamp burst include: absence of fingerprints/body oil; operation with compatible ballast; replacement of the
bulb when scratched, cracked or damaged in any way; electrical insulation of any metal support in contact with the outer
bulb.
4.8 Faulty Lamp Detection

The power supply should include a faulty lamp detection feature to disengage power to the lamp automatically when a
lamp failure is detected (open or short circuit). This is particularly important to prevent arc formation after lamp burst.

4.9 Ultra Violet (UV) Protection
The arc generated in fn HID light source, particularly metal halide, can produce large amounts of UV radiation. UV
exposure can damage|skin and eyes. Long exposure may occur in cargo area lighting-applicaions. Lamp assemblies
should be equipped with UV filtering features (UV jacket, lens) to keep UV exposure within Interjational Commission on
lllumination safe level (publication CIE S 009/E:2002, Photobiological Safety of Lamps-and Lampp Systems). Preferably,
the bulb should contain|an outer shell that filters a large portion of the UV energy.
4.10 Warning Label, High Temperature
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4.14 Grounding and Bonding
Proper grounding and bonding is required to minimize/eliminate the risks of burst, personnel shock, and reduce EMI.

Aircraft lighting and their power supplies should use the aircraft structure as a ground reference. Internal circuits that are
transformer isolated from aircraft power should also be ground referenced to the enclosure. Power supply enclosures
should act as a grounded electrical shield for all of the internal circuitry. Likewise, the enclosures used for light assemblies
that are not integrated into a power supply enclosure (e.g., gear mounted take-off lights), should also act as electrical
shields and be grounded to the aircraft structure at designated bonding points. A minimum of four bonding points should
be designated and be located to form a rectangular pattern of relatively equal center to center spacing between the
points.

Electrical connections (inter-connecting cables) between the power supplies and light assemblies should be provided with
shielded cables. The cable shields are electrically connected to the enclosures.
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