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Research on fault tolerant control method for power turbine speed sensor
of turboshaft engine
CHEN Haoyang ', DU Ziyan 2,
(1. China Power Machinery Research Institute of AVIC, Zhuzhou 412002, China;
2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to improve the reliability of turboshaft engine and ensure the normal operation of cascade main
circuit and predictive disturbance rejection control circuit in case of power turbine speed sensor failure, a
fault-tolerant control method for power turbine speed sensor of turboshaft engine is proposed. The simplified
real-time model of turboshaft engine is established by using dynamic coefficient method. The degradation
parameters of turboshaft engine are estimated by using Kalman algorithm. The airborne adaptive model of
turboshaft engine is established. At the same time, the fault diagnosis and signal reconstruction of power turbine
speed signal are carried out, and the fault-tolerant design of predictive disturbance rejection control loop and engine
cascade control loop is realized Word simulation verification. The results show that the fault-tolerant control method
can ensure the normal operation of the engine when the signal of the power turbine speed sensor fails.

Key words: turboshaft engine; power turbine speed; fault tolerant control; airborne adaptive model
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Fig. 1 Structure block diagram of turboshaft engine

airborne adaptive model
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Fig. 2 Comparison of the output of component level model and airborne adaptive model for compressor

efficiency degradation 2% at non design point
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Fig. 3 Fault tolerant control structure of turboshaft engine based on airborne adaptive model
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Fig. 4 Simulation verification diagram of signal reconstruction in case of power turbine speed sensor failure
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Fig. 5 Simulation verification diagram of fault tolerant control without degradation
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Fig. 6 Simulation verification diagram of fault tolerant control with degradation
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