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Abstract: In order to solve the problem of the incompetence of traditional adaptive threshold algorithm in
tracking the variance of time series, and the problem of automatic amplification of threshold in fault phase, the
Compact General Auto—Regressive Conditional Heteroskedasticity (CGARCH) model was proposed. According
to the volatility characteristic of static test data of liquid rocket engine, an adaptive threshold algorithm based on
Auto—Regressive (AR) model and CGARCH model was presented. Using AR model in mean estimation of static
parameters, and CGARCH model in variance estimation, the predicted values of mean and variance may con-
struct the detection threshold adaptively. After validating the algorithm with the hot test data of a LH,/LOX en-
gine, the results show that the algorithm enables accurate, fast and sensitive fault detection of liquid rocket en-
gine. In normal working phase, the algorithm is able to track the data volatility effectively, while in fault stage, it
avoids missed detection caused by increased threshold bandwidth.
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Table 1 Test fault dataset

Test Fault location

T11 Turbine pump sealing ring fault
T12 Turbine pump burn

T13 Turbine disk failure

T14 Pump blade failure

Table 2 Parameters for detection

Parameter Symbol
Combustion chamber pressure P
Combustion chamber hydrogen pressure before injection Peit
Combustion chamber oxygen pressure before injection Pio
Hydrogen turbine inlet pressure Pus
Oxygen turbine inlet pressure Pio
Hydrogen valve before pump inlet pressure Pive
Oxygen valve before pump inlet pressure Pivo
Gas generator hydrogen pressure before injection P it
Gas generator oxygen pressure before injection P gio
Gas generator pressure p,
Gas injector inlet pressure Pigy
Hydrogen turbine inlet pressure Pt
Oxygen turbine inlet pressure Pio
Hydrogen pump outlet pressure Pt
Oxygen pump outlet pressure Peo
Hydrogen turbine outlet pressure Py
Oxygen turbine outlet pressure Peto
Hydrogen turbine rotation speed n;
Oxygen turbine rotation speed n,
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Table 3 Detection time of three methods (s)
Test Redline ATA Algorithm proposed
T11 — 93.31 93.17
T12 191.15 188.92 188.90
T13 302.19 302.15 302.15
T14 290.83 290.74 250.18
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