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DC distribution systems and technologies are becoming an enabler for MEA/AEA aircraft systems. In this
context, arc fault detection devices (AFDD) have become a topic of interest for the aviation industry. Reliable
operation of AFDDs can be affected by the changing characteristics of arc faults under different operating
conditions and failure mechanisms. By characterising and carefully controlling the arc fault influencing
factors, repeatable and realistic arc fault characteristics can be achieved leading to a more robust and
trustable arc fault detection.
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UL1699B standard-based DC i
series arc generator developed !
to safely reproduce consistent, 7 o,

repeatable, and realistic arc fault
scenarios for MEA/AEA AFDDs.
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= 270 V dc (feasible up to 600 V dc)
= Up to 23 A (different load sizes)
= Automatic operation and control

= Safer (operating in a fume cupboard)

Figure 1. UL1699B standard based arc generator. Figure 2. High power DC series arc test rig.

Arc characteristics under influencing factors and different failure mechanisms

Series arc is a chaotic phenomenon. Its characteristics are strongly influenced by factors associated with aircraft
operation, making its detection even more challenging.

Relevant arc characteristics
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= Voltage and load current = Ajr flow, Oxygen presence " Electrode material, size, and shape S,:Cb.lgrat!on’t. xanction distance
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= Spectral content (arc noise)
T Alternative arc initiation methods

Representative failure mechanics to
reproduce realistic arcing scenarios.
v New features related to methods

v More challenges for detection
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Figure 5. Capacitor impact on arc voltage.

Figure 3. Electrode material and shape impact on 35
arc characteristics. —~ an |

Arc time duration vs opening speed of electrodes
for different applied voltages and currents
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Figure 4. Arc characteristics due to voltage level and load current. Figure 7. Material shape influence on arc voltage characteristics.

Figure 8. Three arc initiation methods.
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