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Troubleshooting soft failure of aircraft engine-sensor
with sequential probability ratio

XUE We , GUO Ying-qing
(School of Power and Energy , Northwestern Polytechnical University ', Xi’' an 710072, China)

Abstract : A method.for troubleshooting soft failure of aircraft engine sensor was pro-
posed based on Kal man filters and. sequential probability ratio-test (SPRT). This approach
was used to-process Kalman filter resduals and detect the soft sensor failure with revised
SPRT Thereafter ,this method was compared with WSSR (Weighted Sum of Squared Resid-
ual) in troubleshooting soft failure of sensors. The smulation results show that SPRT meth-
od is more suitable to 'detect soft-failures of aircraft engine sensor.

Key words: aerospace propulson system; sensor failure diagnose; SPRT (sequential
probability ratio test) ; Kalman filter; fault detection and isolation
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Fig.5 Fault indicator signals and thresholds of

SPRT method on low-pressure spool speed
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Fig. 6 Fault indicator signals and threshold of

WSSR method on low-pressure spool speed
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Fig. 7 Fault indicator signals and thresholds of SPRT

method on high-pressure turbine exit temperature
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Fig. 8 Fault indicator signals and threshold of WSSR

method on high-pressure turbine exit temperature
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Fig. 9 Simulation curve of soft-failure on

low-pressure turbine exit temperature
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Fig. 10  Simulation curve of soft-failure on

low-pressure turbine exit temperature
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