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Study for Fault Diagnosis Methodologies Using Diagnosis for
Monopropellant Propulsion System

Chang-Hwan Song’, Young-Jin Lee™, Kyung-Wan Ku™", Kwon-Soon Lee"
Dong-A University”, Korea Aviation Polytechnic College™, H

Abstract - The diagnostic/prognostic problems for condition
based maintenance or Prognostics and Health Management
has been used. Primary objectives of diagnosis/prognosis are
maximizing system availability and minimizing downtime from
fault isolation through more effective troubleshooting efforts.
Diagnosis aims to detect the onset of failures to improve
system performance and reduce life cycle cost by reducing the
failure time. The prognosis can reduce operational and support
total ownership cost and improve safety of machinery and
complex systems. In this Paper, a fault diagnosis methodology
has been described using a monopropellant propulsion system
model as a test bench.
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Notations

« TE_TEMP: Temperature of TK
« TE_PRESS: Pressure of TK.

+ TK_LEVEL: Level of TK GAS
- TR_OUT. Culpul of TK Gas

- PT_TEMP: Temperature of PT
«+ PT_PRESS: Pressure of PT

« Heater_TE: Heater for TK Gas
+ RV1_OUT: Output of RYV1

+ RYW2_OUT: Output of KV2

+ RV3_OUT: Output of RY3

-« RVA_OUT: Output of RY

« TV 1_OTT Ontpnt of TV1

« IV2 OUT: Output of V2

- IV3_OUT: Output of V3

+ RG_OUT: Output of RG.
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Fault Pattern
Library

Feature Vector
(Signal Processing)

Operating Mode
(Mode ID)
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Is there a fault ?
(Fault Detection)

Fault Classification

‘ Which component is faulty ?

(Fault Isolation)

- Fuzzy logic

- Neural Networks
- Expert System

- Bayesian Learning
- Dempster-Shafer

‘What is the severity of the fault ?

(Fault Identification)
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Failure Mode Effect Description
Leaking Gas Tank Low L _TK Low Level of TK GAS
High L_TK High Level of TK GAS
8] Malfunction or 38 _Con Fallure B & Control Failure
Defective Measurement & H_Stuck 88 Stuck
Sensors Low P_TK Low Press of TK
High P_TK High Press of TK
Low P PT Low Press of PT
High P_PT High Press of PT
Low_T_TK Low Temp of TK
High T_TK High Temp of TK
Low_T_PT Low Temp of PT
High_T_FT High Temp of FT°
Defective W2 VI STUCK Isolation BB 1 Stuck
IV2_STUCK Isolation WE. 2 Stuck
IV3_STUCK Isolation M2 3 Stuck
Defective Relief HE RVI_STUCK Relief M2 | Stuck
RV2_STUCK Relief M2 2 Stuck
RV3_STUCK Relief M2 3 Stuck
RV4 STUCK Relief M2 4 Stuck
Defective #2# o€ RG_STUCK Regulation M2 Stuck
RG Con Failure HZ#d18 Control Failure
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