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Fig.1 Modeling flow chart of KPCA-RBF method
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Tab.3 Expression for four types of sensor faults
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Tab. 4  Thresholds of diagnostic procedure for compressor
outlet temperature sensor
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Fig. 5 Four types of sensor fault diagnosis simulation results

4 LEFRIE

T A HLE BT % T S AR
BT 22 [ 2 1) A VLRI A AR ) 2 BTN R A e i
R AR M) BILEE 20 BT 45 21 58 A 09 4 1 AL LR
Al KPCA 2 BOSOE B AR LR A IR (5 B A PR 2
(6] (49 ST A% 5 22 3 IR A A6 3 BBOR 19 w85 48 =5[] o028
EAERAZ RBF MMt s, T
IR ST A S A A I L I AT L R i L
Rl 18 8 A0 A A B i PR AIE IR T R G & 4xiz
17 o AR MLHE IR D B 3o U0 A5 704 K 2 Wi 7
TEHEAT T BE . S5 R R W I ARCR B R . %5k
il LB M AR 3R 3 07 3 08 T R AL A
SR Dol i i 47 SRR B, A KR iz (L RE

JUsR A A TR B RS Bl ik i AL IR AR
P12 KT EL A i I A%V o v A P M TR AT S B o
S0 AL I BE N ik e K dh S W e I8 S R R 4

sz % X ik

[1] TIsermann R. Model-based fault-detection and diagno-
sis-status and applications [ J]. Annual Reviews in
Control, 2005, 29(1). 71-85.

(2] #3C, Fik(, T, % T RPN A Jom 1% %

A AT )], o B AL TR AR, 2004, 23(12);
170-174.
Bao Wen., Yu Daren, Wang Wei, et al. Sensor fault
detection in thermal power plants based on association
rule[ J]. Proceedings of the CSEE, 2004, 23 (12):
170-174. (in Chinese)



%6

ZS L 2 HH B R KPCA-RBF W 4% F R M 4% R 58 ik 34 T 7 =

1049

[3]

(4]

(5]

[6]

[7]

(8]

[9]

(10]

(11]

[12]

[13]

Li Zhenhai, Jaimoukha I M. Observer-based fault de-
tection and isolation filter design for linear time-invari-
ant systems [ J]. International Journal of Control,
2009, 82(1): 171-182.

Fast M, Palme T. Application of artificial neural net-
works to the condition monitoring and diagnosis of a
combined heat and power plant[J]. Energy. 2010, 35
(2): 1114-1120.

Palmé T, Fast M, Thern M. Gas turbine sensor vali-
dation through classification with artificial neural net-
works[ J]. Applied Energy, 2011, 88 (11). 3898-
3904.

Sheibat-Othman N, Laouti N, Valour J P, et al. Sup-
port vector machines combined to observers for fault
diagnosis in chemical reactors[J]. The Canadian Jour-
nal of Chemical Engineering, 2014, 92(4) . 685-695.
T A5 A BRME. BE T I/ 3R SRR 1 s ALY
W2 K] &3 ik 512 W, 2010, 30
(2):149-152.

Wan Shuting, Tong Haixia. Dong Binghui. Bearing
fault diagnosis using wavelet packet transform and
least square support vector machines[J]. Journal of
Vibration, Measurement & Diagnosis, 2010,30(2) .
149-152. (in Chinese)

Wu Jianda. Liu Chiuhong. An expert system for fault
diagnosis in internal combustion engines using wavelet
packet transform and neural network[]]. Expert Sys-
tems with Applications, 2009, 36(3); 4278-4286.
MO ZE L R e IR AFL L TE B RS MR R R
R g i B 12 W L) 1. #4035 8 . 2010, 27 (1)
25-30.

Lin Haijun, Teng Zhaosheng, Chi Hai, et al. Diagno-
sis for load cells in truck scale based on information fu-
sion[J]. Control Theory & Applications, 2010, 27
(1):25-30. (in Chinese)

HEN], AL, Shida K. 3% T EMD Hl SVM [ 1% J& 2%
i W ()], W R Tolk K2 2542, 2009(5) 1 59-
63.

Feng Zhigang, Wang Qi, Shida K. Sensor fault diag-
nosis based on empirical mode decomposition and sup-
port vector machines[J]. Journal of Harbin Institute
of Technology, 2009,(5):59-63. (in Chinese)

Zhang Yu, Bingham C, Gallimore M, et al. Applied
sensor fault detection, identification and data recon-
struction based on PCA and SOMNN for industrial
systems[ C] // Proceedings of the 12th WSEAS Inter-
national Conference on Applications of Electrical Engi-
neering (AEE'13). Cambridge, USA: WSEAS,2013;
38-43.

Xu Ping, Wang Youcai, Wang Kai, et al. Fault detec-
tion and diagnosis for sensor in complex control system
based on KPCA[J]. Applied Mechanics and Materials,
2014, 623 202-210.

WG A AR BRI R L AR A R BT T B R LA

[14]

[15]

[16]

[17]

[18]

[19]

[20]

i R A AR SR B g v LT, 3R 3h LK 5 2 W, 2007,
27(1):48-52.

Hu Jinhai, Xie Shousheng. Hou Shengli, et al. Kernel
principal component analysis and its application to fault
feature extraction[J]. Journal of Vibration, Measure-
ment &. Diagnosis, 2007,27(1):48-52. (in Chinese)
Xu Tao. Sensor fault detection and identification meth-
od with KPCA in the process of aero-engine ground
testing[ J ]. Applied Mechanics and Materials, 2013,
303 297-301.

Jia F, Martin E B, Morris A J. Non-linear principal
components analysis with application to process fault
detection [ ] ].
ence, 2000, 31(11). 1473-1487.

B, KENR. KR, 3T PCA Fl RBF R % 1
RS W B R B o g (0], R0 & 5 sl
2008, 16(7): 903-905.

Yang Fan, Zhang Yujie, Zhang Caili.
PCA and RBF neural network based fault diagnosis

International Journal of Systems Sci-

Research on

technology and its application[J]. Computer Measure-
ment & Control, 2008, 16(7);: 903-905. (in Chinese)
ERE. T AR B A T 1Y Kernel PCA B AR AL 1574
Ko LD 7442 < V5 % i, F B K2, 2006.

Allano L, Dorizzi B, Garcia-Salicetti S. Tuning cost
and performance in multi-biometric systems: a novel
and consistent view of fusion strategies based on the
sequential probability ratio test (SPRT)[]J]. Pattern
Recognition Letters, 2010, 31(9): 884-890.

i SC. BRAERLL B2 B R S AR BRI L) .
AL AR, 1998, 11(2): 26-28.

Yang Yuwen. Power of gas turbine generator unit un-
der the control of exhaust gas temperature[ J]. Gas
Turbine Technology, 1998, 11(2): 26-28. (in Chi-
nese)

Dunia R, Qin S J, Edgar T F, et al. Identification of
faulty sensors using principal component analysis[]J].
AIChE Journal, 1996, 42(10) . 2797-2812.

F—EEB AWM, B ,1991 £ 9 A
AL A FEEHGE T M L) R
WA R AL 8 &R (The im-
proved distribution method of negentro-
py and performance evaluation of CCPPs
based on the structure theory of thermo-
economics ) ({ Applied Thermal Engi-
neering)2006, Vol. 96)4Ei5 3¢,
E-mail : lhk@zju. edu. cn

BEEEBN - HRL,5,1967 441 A
L B, FEEBIE )
PN RGN AL A sk A,

E-mail : power@zju. edu. cn



