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Kalman Filter Residual Calculation of a 75-ton
Liquid Rocket Engine under an Artificial Fault
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ABSTRACT

This paper deals with a fault diagnosis algorithm using the Kalman filter for a 75-ton Liquid
Propellant Rocket Engine (LPRE). To design the Kalman filter, we linearized a non-linear simulation
model of a 75-ton LPRE at an operating point, and checked the performance of the Kalman filter by
comparing the measured values with estimated values of the states. Then, we artificially injected a
fault of the turbopump efficiency into the simulation to confirm the performance of the fault diagnosis
algorithm with the developed Kalman filter by comparing the variation of the residuals of the normal

state with that of the fault cases.
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Fig. 1 Non-Linear Simulation model of Liquid
Rocket Engine[4]
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Fig. 2 Comparison of non-linear and linearized

model
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Fig. 5 Comparison of Measured and estimated
value (0.9s - 1.15s)
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