2021 %3 A Wl R F SR RAF RO Mar. 2021
58 2y Journal of Sichuan University (Natural Science Edition) Vol. 58 No. 2

ETZ0# MR ETa TSR E el
FRB A #L ¥

(L PR AU LA BE - AR 6100655 2. H PRACHE R HLHL A BE . HIK 400074)

i s MR LA TR 09 K A ) A B0 LR AL SR 09 AF R, O A AR A VAR B, T A R
44—;‘%#?£)5k oA (KPCA) 3 47 3 A8 ) 3E v 334 A 2K 3k A7 A 52 B, MK dm AR BT 4 ) 64
AEAPE. AT R, AR T R THRAL RS A 094 T oA A H ik (DE-KPCA). 4
S 5B AL IRAA F K B LA A% R R A E P S ILA By wl St A By ER e SR AL 48 A, VA
FEAA A EAE A KA B A7 AT RS AR ATIRRMKAL. BT A THRACRASA DR
FUFEIREAD Tk, ISR A LA IR B KA. A S i 3 Ak R R S LA,
B E Ay A GG IR, IR T 9% 5 kAR AE 42 KPCA #4248 45 52 B AL A 4% 09 5 BB B 3 %
S WA TR A L B 5 68 MR A e 5 R

XEIFE: e BB S RASHIETEEN ; )ffiﬁi ST E oAUk

FESES. TP391 ERARIRED . A DOI. 10. 19907 /. 0490-6756. 2021. 022004

Fault detection of gas turbine air path system based on KPCA and DE
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Abstract: The state detection parameters of gas turbine gas-path components are extremely nonlinear and
their fault characteristics are difficult to extract. Moreover, it is difficult to scientifically obtain nuclear
parameters for fault detection using traditional KPCA, reducing the accuracy of fault detection. To solve
this problem, this paper proposes a fault detection algorithm for kernel principal component analysis
based on optimized hybrid kernel (DE-KPCA). Firstly, the dynamic weight hybrid kernel function is es-
tablished, and the global and local mappings are optimized by adjusting the weight ratio of the kernel
function. Then, the mixed core parameters were optimized successively, with the sample detection accu-
racy as the optimization target. Finally, a principal component abnormal state detection method based on
optimized hybrid kernel function is constructed to realize on-line detection of gas turbine gas-path faults.
In this paper, the fault simulation of the turbojet engine is performed, which proves that this method
can realize the scientific value of nuclear parameters and is more accurate and practical for gas turbine
gas-path fault detection than traditional KPCA detection method.
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