26 % 452 W LERFFHR (ARFFR) Vol.26 No.2
2021 4£3 H Journal of Jimei University ( Natural Science) Mar. 2021

[ XEHS] 1007 - 7405(2021)02 - 0168 - 06 DOI:10. 19715/j. jmuzr. 2021. 02. 12

EF PCA - BLS Wy T 25 P12 T

R, WX
(EEAFRINITAFR, BE BT 361021)

[(FZE] 8 TR AL R EETT, fe il T F M ik 5 985 2 ] RGN0 AR 3 ki
Widrid . AU RIS Wit AL G R LR AR 5 BEAT AR, 4REUE S AR MRS RS, IO
ORISR T BSOS 5 RS TR SRS T (65 5 R AE X 98 5 2 > RGEHEAT ISR, I IR0 265 i ey
S BRI 2E o D7 BRI, BT FE5IE RS Wil R B I i 18] J5 T8 D10 T 4% S8 10 ol 28 I 245 il P 12
Wiy ik

ES: 1!

] WA, AT SRS ML EERS I
[FESES

] T™ 464

Inverter Fault Diagnosis Based on Broad Learning System
SU Jiayi, CUI Bowen
(School of Marine Engineering, Jimei University, Xiamen 361021, China)

Abstract: In order to ensure the safety and reliability of the electrical equipment during operating, the pa-
per proposes a new inverter fault diagnosis method based on principal component analysis ( PCA) and broad
learning system ( BLS) . Firstly, the current signal of the inverter was processed by using PCA method, and the
signal characteristics were extracted. Secondly, the BLS was constructed and the fault coding under different
fault modes were obtained. Finally, the BLS network was trained by using the signal characteristics with differ-
ent fault modes, and the fault classification was realized by using the network output coding. The simulation re-
sults show that the method proposed in the paper is superior to the traditional neural network in terms of diag-
nosis accuracy and training time.

Keywords: inverter fault; principal component analysis; broad learning system; neural network; fault diag-
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Tab.1 Fault type and code

[ s il i R i 5 4R il 2 R T B i
Fault number Fault type Fault code Fault number Fault type Fault code

0 TCH % Fault-free 00000 11 V, 1V, HF Fault 01011

1 V, W Fault 00001 12 V, A1V, B Fault 01100

2 V, #B%E Fault 00010 13 V, FlV, HF% Fault 01101

3 V, HE Fault 00011 14 V, MV, 38 Fault 01110

4 V, HBE Fault 00100 15 V, Fl V, B Fault 01111

5 V, HUHE Fault 00101 16 V, F1V, BB Fault 10000

6 Vi WU Fault 00110 17 V, F1 Vg B Fault 10001

7 V, 1V, 5F% Fault 00111 18 V, Fl V, HF% Fault 10010

8 V, F1V, HFE Fault 01000 19 V, FlV, HBE Fault 10011

9 V, HV, #FE Fault 01001 20 V, HlV, #FE Fault 10100

10 V, FlV, HF Fault 01010 21 V, Fl V, B Fault 10101

2 ETF PCA - BLS KRB B 77 3%
2.1 ERSTIIE

F 0T (principal component analysis, PCA) J&—FP s R 2E 4D B H R | HIEAR AR i
PTG, KB 0 R R BRI m AR (m <)t B BLR R m AEARIERGE, MR
PRFF T A B EEARRE RIS )CEA — o 00 TR SR, S A8 10 S 4138 ke 1) v 4 A
fiEEs

W AR AR A S L i = AR BN d, L0, 0, EESREE, BB A E r AME, BETIRIE R =
AHHL I B A B BERE A, SRR AR T Ry

X = [Xx,,%,,%;,,X, ] o (1)
AHx, (0= 1,2, k) HRMEEEA, R T KRN
xi = [ia’ib’i(‘:l7 (2)
‘I'la = [iu,l ’iaz 7ia3’“"iur] ’
=I'=ib = [iblaibz’ibs"" ibr:l (3)
i(‘ = [Lrl’L&’ lgs sl (‘r:l
m?ﬁﬁ?ﬁﬁjﬁﬂ?%ﬁ‘%ﬁﬁfiﬁwﬁﬁi ;&FTE’JJ_/}‘E%%U.EH%%LE LA TP X A TE
SEES! o N T AR RO EEE AL, 38 FH PCA X SR A B R AT b B EL AR e o A
ﬁhﬂi%@To
1) XT n JESBEREALE X = [x),%,,,x, ] , m HEBEEARDNE, HHEESMEA x, FI{HE.
x = ;; xio (4)
2) HFREAIERIT A B Ir 225060 .
P= Y (-0 (x -0 (5)
3) THEAEAS Y5 25 MR A R AR R AR AR 1] 4
:i:P = 0A Q;
JA = diag(A Ay, 1) A, =4, = =4, = 0; (6)

:I:Q = [qlan’.nyqn]o
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Fig.2 A functional-link neural network Fig.3 Framework of BLS
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Tab.2 Comparisons of the time consumed

EARIKEL Tterations/ IR PCA - BLS HH Computing time by using BLS/s PCA - BP Computing time by using BP NN/s

1000 0.103 0.314

2000 0.190 0.498

KT B PCA — BLS SCRei2 Wi 7 32 B0 R0, 6 I3 RE AR 5080 mh 43 500 i A [a) 45 W 1L A s 3
IR T30, I 515500 BP M MK i2 W gl k17Tt g, W RD vk B9 0 265 U1 2 ik AR IR B0 R
2000 K, SEEZERMES Fin, NEKITTUEL, MEEM LM, HiERzi LA, B
AR AT, BLS BB IZ Wi R 20T BP, M 5 LN 40 dB B, BLS M #ERG %
AL F] 100% , 1 BP AUHERG R LA 95.45% , Ik, 78R or JS e R e br e fe 1 7 i, BLS W
BALT BP MM,
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R3 WMTEERELR
Tab.3 Comparisans of accuracies determined by two methods

51 Lt PCA - BLS #E#fi % PCA — BP #iff %
Signal to noise ratio/dB Accuracy by using BLS/ % Accuracy by using BP NN/ %
10 36.36 18.18
20 68. 18 50.00
30 95.45 86.36
40 100. 00 95.45
4 Eip

A B MO TP B T B ST , 482t — P T 0 S HT P % ) 27 55 0
BRI . HAR AR ) TF e TF B W2, 4 57 X 2 SR, 7 MATLAB/ Simulink 355
ST 3007 B 0 L S LIR B0 R G FURE PP 43 0 0t 1 = AR L A b
B, ARSI, S TSRS MR R, R SRR AR X B R R G I
i, LI T W R SR A, STEL T TEXTEA BRSO T REA SRRk A
MR, EBOREREA SR e BRI (8 LM, XY SR ) R P60 BP 428 R 24
VIgk, Wi 25, AT 0 SRS W RO T 55000 BP M2 k%
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