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A study on the improvement of Auxiliary Power Unit auto-shutdown
of T-50 series aircraft based on analysis of ECU response
characteristics
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Abstract A GEN TEST of the auxiliary power unit of a T-50 series aircraft is performed as part of the operational
test of its emergency power system on the ground before flight. At this time, the auxiliary power unit should be
automatically turned off via the response signal of the ECU when power is not normally supplied to the emergency
power system. If the correct operation of the emergency power system cannot be confirmed on the ground, it is not
possible to proceed with the flight. This kind of defect is a major factor causing the operation rate of the aircraft
to be decreased. The defect code identified by the ECU was confirmed as a defect in the inverter. However, the same
defect was found after replacing the inverter. This report presents an improved method of identifying the cause of
the defect by analyzing the response characteristics of the ECU and emergency power system and allows the ECU
to be recognized as the cause of the defect if the inverter does not generate a voltage within a certain time. Also,
the application of the improved method confirmed that it can satisfy the output request time of the emergency power
system and effectively prevent the auto-shutdown of the auxiliary power unit.

Keywords : Auxiliary Power System, Auxiliary Power Unit, Auto-Shutdown, Electronic Control Unit, Emergency
Power System, Inverter
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Schematic Diagram of Auxiliary/Emergency Power System
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Fig. 2. Fault Tree Analysis for APU Auto-Shutdown
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Table 1. Inspection results of Inverter
NBR Check List Check
1 ‘Workmanship OK
2 Interchangeability/Size OK
3 Mechanical Interface OK
4 PW Boards and Soldering OK
5 Weight and Dimensions OK
6 Mounting OK
7 Equipment Thermal Requirement OK
8 Dissimilar Metals OK
9 Conformal Coating OK
10 Interior Surface OK
11 Exterior Surface OK
12 Electrical Insulating Material OK
13 Hardware OK
14 Circuit Card Assembly OK
15 Wiring OK
16 ESD Control OK
17 Parts Selection OK
18 Human Engineering OK
19 Transportability OK
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Table 2. Test Data of Inverter
Contents Parameter Limits Measure‘ments
/Compliance
In/Output 108<Vout<118
Power Definition DC Input 393<Fout<407 oK
Efficiency Efficiency Pout/Pin > 0.85 0.90
Output Yoltage DC Input 270VDC Time during Iin Less than 1A = ~1 sec T=1
Start time
Real Power DC Input 108<Vout<118 Vout=114.6
200VDC~340VDC 393<Fout<407 Fout=400
Under
Under Over Vin(off)=~190VDC

Input Over/Under
Voltage

DC Input 270VDC

Vin(off)=~190VDC
Vin(recovery)=~210VDC

Vin(off)>360VDC
Vin(recovery)>340VDC

Vin(recovery)=~210VDC
Over
Vin(off)=363VDC
Vin(recovery)=362VDC

Over Current Under

Over Current
26<Load Current<36

Phase A=28Arms

Voltage DC Input 270VDC 108<Vout<118 Phase B=28Arms
Undervoltage Phase C= 8Arms
Vrms<70V
Short Circuit DC Input 270VDC Agl3£ 60A 47Arms
2.3.2 BSG &3 M BSG ESC
QuE] Y Aol W REFHEEA] AF A @
ol digk 93dE g8kl 9l BSG 8 ©xket
ESC =9 Aol A5 AnlE Adste] BSG =47 Measurement
ESC &0 w2 QIWE ¥ skt &8 Akke 574
SAon], =4ume Fig 37} 2 24 Ave Fig, 4 Fig. 3. Measurement of VDC between BSG and Inverter
g} o] BSG &9 Skt ESC &8 2 Stel bzt o Leons
Bl &9 A4 Aol o)zt 2A 319 Defect code area —a o,
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Fig. 4. Inverter Output Time according to the BSG Output
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