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Research on fault diagnosis of pulse power supply

XIONG Shicheng
(Naval Research Academy, Beijing 100161, China)

Abstract; Pulsed power supply is the most vulnerable part of the electromagnetic launch system, and the failure of the pulsed power supply

will make the whole system performance decline. Thus, in view of the pulse power supply failure, a model search support vector machine fault

diagnosis method based on multi-layer wavelet analysis for fault information extraction was proposed. By establishing the soft fault model of pulse

power supply, the current fault data samples were obtained through simulation analysis, and the discrete wavelet decomposition of the fault samples

was carried out, then the wavelet coefficients of the specified layer details were obtained as the fault feature quantities. The principal component

analysis of the fault feature was carried out, and the dimension of wavelet coefficients was reduced, so that the fault diagnosis was effectively carried

out. Through the experiment, the proposed fault diagnosis method was compared with the other three kinds of fault diagnosis results, and the

effectiveness of the method was verified.
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Fig.1 Model of pulse power supply system
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Fig.2 Pulse power supply unit
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Fig.3  Capacitor equivalent circuit model
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Fig.4 Inductor equivalent circuit model
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Tab. 1  Soft fault types of pulse power supply
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Tab.2 Module circuit parameter setting
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Fig.5 Module simulation circuit
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Fig. 6 Influence of capacitance value on

discharge characteristics
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Tab.3 Influence of capacitance value on

discharge characteristics

SR MRIEE/KA  JKSE/ms  BRTRARLR
C=2 mF 29.8 2.01 0.696 9
C=4 mF 38.7 2.22 0.723 8
C=6 mF 44.5 2.38 0.745 4
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Fig.7 Influence of R, value on discharge characteristics
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Tab.4 Influence of R, value on discharge characteristics

E 214 UM/ KA BKSE/ms  BRIEARIR
R, =2 mQ 29.8 2.01 0.696 9
R, =4 mQ 29.6 2.05 0.696 7
R, =6 mQ 29.3 2.11 0.696 4
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Fig. 8 Influence of L; value on discharge characteristics
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Tab.5 Influence of L, value on discharge characteristics
ZH HULIEE/KA  JKTE/ms  BIEARRIE
L, =50 wH 29.9 2.0 0.696 4
L, =60 wH 27.8 2.4 0.688 9
L, =70 pH 26. 1 2.7 0.685 7
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Fig.9 Influence of R, value on discharge characteristics

JHAC P FEL 14 L DA WL ik 5 AR JEC A AL 3% 4
ZERANF 6 Fron. LA BEAE B EE Ry 1Y
B, HLURLUAEEL B I, IR TE R I

RO NEFFE Ry XHH A ERI RN

Tab.6 Influence of R, value on discharge characteristics

3 R/ KA BKTE/ms  BRIEAHLR
R, =2 mQ 29.7 1.99 0.695 5
R, =4 mQ 29.5 1.93 0.688 5
R, =6 mQ) 29.2 1.88 0.701 3

2 WMEZETAE

2.1 ETER/NESTHBSERERRG %

/NI H— T/ D 3 R RSO 8L, T LA A
IR (A [)) AN (R R R s . R
PN T B R A A2 AT X A5 5 S0 Ry 8 o A
AAEAT LA I [R] s (e sk AT 550 /NB T
REAS A AU 5 23 M 7 3 B AN BETFU 9 | S0
TR Z R R BLAT R R A5 5 X 2845 1
XTI N B

MAGE ST BE TR, /N3 il oK A 5 1
1 LR I P AR BE S B R o AR 73 5
IR AR SR AT B P v AT 703 5 PR A DB R A 5
R o AR 7o BB o RIS S K



42 e AN o 4

542

FERRIE IG5 1) —F o SRH] Haar /NN {5 5 32E
Fr o i B

fi(x) = ;;Ch#(fx-—k) (1)

W2 f; 7T LASHAR N
fj = Wiy +]i‘-1 (2)
w,_, = kz‘zdiflip(Zj_lx -k) (3)
fia = ;;d4¢(2”x-k) (4)

Hr,

djl.;l :(Cék_cékn)/z (5)
CJ/.C_I :(cék+cék+l)/2 (6)

Befs s f BB aE i fE 5 £, SR FH
Mallat 5:3% 5 f; 73 AN [RI 33 -
fi=wi tw, , + e wy +f (7)
AP b HE T f AT N Bl 2 $ 5
OISR AR/ N i (2% — k) o XHES
BERT /NI ) H A A2 3 45 5 Bl R R ALE o
A SR AT 22 2 /N IR AN 1 A R AR Syl e
fiLfE
2.2 ETEREARERNIFEENSEISH G E
SCRp1) S AL i AR 4 P WA, FEAE AR 2 [a] ke
SR i s [a] A5 B R G AN AT 43 1) ) e b
NELAEA] iy R, B ZRAEAR S (x,, ),
x,eR', yeR,i=1,2,---,1, x, ; n 4 A
Ly YRR E, L RS AR AR g
@:R'—H, Hr o e dERFE B, H RS 4E Rk
23 8], N RERSZ M m] 73 FERRAE 2 (8] H vp 45
FEAA N
y(x) =wio(x) +b (8)
Hor,w Sy n AERLI1 5, b N S
AR SR B bR R A 1) A%, pR

K(x,.x,) =eq{ —xi_xf) (9)

207

PlE-EEH k=N DPOR s L A By G 7
X% 22 Y B B, X8R vy 1 B O BE 2 2
PR, AR HEAZ M) Gamma S5 g B &5
PE T BRI BT A RAE S )5 20 A o ifk
WX 2 DNSH, B R W ERE R K3
A SCR B A R DL 2 DS S EGHETTIL
b, AT S SUIRIE

R RAVEAE S0 (A e R — A A, Tl
Rk T il 2T = mxeR",
MR — AR RR E . WG B RAEE
REAFENd=b,, -b,. F—DFAyHE
LU IR AT BBl I — 4845 R e

1, inl & vy = xp + dyo T y $2THHE 1L H
bR IR 2 x BB EIF A8y, 5 0 9 EL
PR e - dy/2. TEL LB, 2K F
Bl EbR. AR T2 500 R TR O A5
e, HEOR AR T AR o 0 e 45 S R 1R
Tt SVM FRAETT R AL ¢ R [ B R BT Gamma
B ¢ LR SVM BTSRRI R . T B
e L B 5008 2 0 A
A
2.3 BRRIHERH IRAR PSS B SR A

B 9, SR 1 o 51 3¢ 4 S B o O
{35 S AT VAR, G072 I/ e A A B AR L
BN AL, I, R PR 2S00 /D e 4
IEHE /N 5010 (B4 T 44 I A 0 R
B (EARTR N RS R E I ST
i A REASHEA T e 4 LA A BB 3 1 T AR W
5 R R A A T B 0 24
SR BLAE T 125 P, A 35 38 1 i b
BRI A 3 1 T 8 B O
Pl 1075 .

T

A 4

M B i aar N4 A B,
RIS E BN AR

\ 4

WAL R b 5, WG IR R
R, MF R EESH)FES

A4

PRGN : AL T M4

FECOBH, I EIM AR g,

ﬁﬁi&ﬂgﬁﬁﬂi@?@%ﬁwiﬁﬁﬂiﬂﬁ
P

A

Y

Hoe P S B A A SR B 7 S A

IENAERE T HEE, DA/ B R ALY

P s e A AL, AR s R
PR B S A

P s
ﬁ&ﬁ%ﬁfﬁ%ﬁi&%

LR

K10 BT R SORp LR
Fig. 10 Flow chart of PSSVM
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Tab.7  Single soft fault modes of pulse power supply
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Tab.8 Comparison of diagnosis results under

different algorithms
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