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Abstract: In view of the probelm that the traditional mean standard deviation threshold method cannot be
applied to fault warning under variable working conditions, based on the performance simulation model of
three-shaft gas turbine, a calculation model of gas path parameter fluctuation ratio threshold value by the
Bootstrap method was proposed. With this calculation model, failure warning research was conducted on
the low pressure turbine outlet temperature T of three-shaft gas turbine under 0. 8 and 1.0 working condi-
tions, and the warning results were compared with the traditional mean standard deviation threshold meth-
od. The results show that the calculation model has the following three advantages: the sample size for
early warning threshold calculation is more abundant and has higher reliability ; the single value diagram

of early warning threshold obtained by the calculation model can be used as the inherent attribute of the
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gas turbine when the operation condition of the gas turbine is relatively consistent with the sample data. It

is also applicable to the fault warning under variable working conditions and the fault early warning of gas

turbines with similar operation conditions; the deviation of early warning threshold is only —0.015%

compared with the traditional dynamic threshold method, the calculation amount is reduced.

Key words: three-shaft gas turbine , warning threshold , gas path fault, Bootstrap method , fluctuation ratio

of gas path parameters
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Fig. 1 Simulation model diagram of three-shaft
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