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Networked Fault Diagnosis Method of Aircraft Power Supply
Based on Dynamic Fault Tree
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[Abstract] Aiming at the defects of the fault diagnosis in aircraft Constant Speed Constant Frequency Alternation Current(CSCF-AC) power
supply, this paper proposes a new diagnosis method based on the Dynamic Fault Tree(DFT) and network. By adding a new operator BEFORE to the
usual Boolean operators in the qualitative analysis of the DFT, this method provides a complete qualitative description of the system, and that any
failure distribution can be accommodated. Then a 3-layer networked diagnosis system, which includes built-in test equipment in aircraft, diagnosis

center on the ground, and remote experts from airlines, aircraft manufacturers or research institutes, is designed and developed. Experiments in the

local area network show that the diagnosis method is effective and reliable, and the engineering effectiveness of the system is verified.

[Key words] Dynamic Fault Tree(DFT); aircraft power supply system; fault diagnosis; BEFORE operator

DOI: 10.3969/j.issn.1000-3428.2011.24.078

1 Bk

TROPLAE 3 1 A A2 i (CSCF-AC) M i 32 B2 i fE 3 A% Bl 36
A AL B, ] fi 4 A 15 3h & HUHL (Integrated  Drive
Generator, IDG), 2 H 1 B F 5 % 1 —Fh CHLBIE R 4

H A% CSCF-AC HLJR & 45 Pl b o0l 32 22 2 F o7 =K
P B R A A . HLA B EERSEALA BRI &
KEESHGTIN, IFAETE RS H IR R, 2L
VAT R R BB RMHLA B KX 582 W
TR, AReg e m BRSO RRE, REEEERE
BIMS. SO0 B KA b, T R ) B AR B 4 T RORE
EATS A7 LA D 25 3R AR ARG AR 25 A A 0 5% A ik T 4
i)

EFXT DL BRI, AR — PR 3D AT (Dynamic
Fault Tree, DFT)f#J CSCF-AC B 2 Zi b 835 Wt 5 i, L
FE A A Y

2 ZhEMEN Rk BEFORE H¥ 44

Bl 25 50 B A AE A O i A R Y B B, B BN
PAND. FDEP. CSPv SEQ 4#i i gh 51 1R 2 A i 45 W3 2
BURPRER R, BT WA T R YR A RO A 1 2 A
70 RN 1 — Pl A B30 D A5 SO A 4347 7 1

BEFORE Ji1 W5 5h “<”, TR 2 M HEE 0534
JEES, flana<b Fom a kT b KM MR, HTEE
2AHNEME A B DR — M $4F Q ) PAND, JEAR%

P 37,5 w/(| N
Q=(A-B)-(A<B) (D

H BEFORF ¥R T 2 458 5350 :
a-(a<b)=a<b 2)
a<(b+c)=(a<b)-(a<c) 3)

3 CSCF-AC HR R G AW B I
PR 5 S Y RN RO T A LG R, R
F G b5 W I 45 IR — AW AT, 190 3o 5 e A
BB B BRI R R BB G 0 % A, H R 2 3 A AR ) R
WSS AR, KRS e AR R R A AR B4
T BABRERE TR, REA BAEEERRE,
AR DL B0, ASexE PAND @ SRS1EE Y, BT
3. CSCF-AC H¥H R4 ShAMIER , B PAND RSk i
B W, i e P 2 A B I D o DA DG b i g T 3
PR AORER, 455 UL 1 BT, SR IE 1R,
MO ACHS T X B BN R 2 FiR . HERIM, MR R
X24~X27 43 WK G2+ G3+ G4 G7 Wi Ffk, N 7 fi4L 4,
AE SR AR Sy B A S A AN JR T
F 1 1DG i FRBEA SN

i ol 15 Hoff
M) 5T1(AND) A #11(0R)
f:% 511 (PAND) (I e T
O SRR AN SR

YEZFA: BBUE1986—), B, WLwrsE, BRI : LS
B, REMR; EhE, #% LA
WA HBA: 2011-06-21

E-mail: huangzhengting@sina.cn



234 D2 N ] M D - 2011412 H20H

2 HERRBERXN N EESR

R1G L e R e it SE] e it
TE IDG & G61 Bé:gg;;w X10 BC HIFF %
Gl W G62 Ag:g:;;bo X11 AC HIFF %
G2 CSD BiJFlchs || G63 gi;:;’;;io X12 CHFF B
G3 fol G64 Ag:gg::;ﬁ 0 X13 AB HFF %
G4 RI G65 giﬁ*:fﬁ;o X14 B M JF i
os  moeme |ass (GRS hxis A
G6 HE G67 =M E X16 (g;gzﬁ)
G7 RE G71  ZMIWELH 0| X17 =M
A R 8

~‘nl R
G8 H A G72 IR Jil X18 EREFE)

G9 IDG it & X1 A B X19 R BRI
GI0  PMG gk X2 B Al 5 B X20 RHLHL R

GIl A MHFEKT 30| X3 chmEp | x2 iﬁ;ﬁfgﬁ;f
. W WHE S R
G12 BHMRATSIn | X4 Cunmene | ™2 g et
GI13 CHIH#EATF 3In| X5 C;Dﬁzl%(ﬁ X23 PMG # i
\ N \
G21 VI E AR X6 558 it X24 CSD & Jit
G2 WEEEE | X7 C“gzﬁg X25 k% kgl
- KA o
o g | xs o SO |6 R
. e .
o gmhs | xo BEE dxr ks
4 RN
(d)G3 T Bl 17 R WA T S S5 M R B
/X TE = ZGi 4
i=1
(A\ T2 PAND 970, &5 HE BN :
Gl=3% Gi=3Xi (5)
i=1

=11

FHEA /R G2. G5+ G8 M1 G10 MIE I RAR, AT IR
bR, A——Ft. XF4H PAND jF#, FIAX0)EH
Hesmmg, BHARQOMRC) AL, BIRHER,

|G61||G6; |G6?||G64||GG‘||GG(||G6/| {ﬁ]i{lﬁ]:
@ @ @ @ ‘ @ @ G3=(X24-G31)-(X24 <G31) + X7 =
G31-(X24 < G31) + X7 =
(DG6 T4t X6-(X24 < X6)+ X7 6)

) 3 :
G4=X8- (X24<1X8)+X7 %)
G6= (z Xi)- n(xzsqx]) )
G7= (z Xi)- H(X26<1X]) )
G9=X22. (x27<1x22) (10)

T OHL IR SRR T/ INBE R e, R A — A
R A AERE 2 ek 2 AL R RS R R 2,

A
G6 = 3 (Xi-(X25 4 Xi)) an
G7= § (Xi-(X26 < Xi)) (12)
(2)GT T4 F & TSR BN 4), AR RIEOS 530

B 1 IDG ZhHRN P S O e LSO, 5 8 T 1 45 4 o 0 s e T R



B3 F24M

WBE, Fihd:: FT DFT & KHLELIE B 251k 32 i 05 vk 235

5
TE = Y. (Xi) + X6 (X24 < X6) +
i=l
X8-(X24 < X8)+X7+X9+
16
> (Xi-(X25 9 Xi))+
i=10

i (Xi-(X26 < Xi))+ X21+
X22-(X27 4 X22) + X23 (13)
EZAREERT, A RBIORE N EHEREFE,
F CSS, Foxw. BAATFRRIEE—4 CSS,, AT Har,
MR CSS, JUA, K1 24544 o Bk v T 3 31 -
€SS, X S8, =SS, (14)

ZRIETEICR, Wk, RA3)EPA IDG HEER IR F 45
MR/ MMETER, Jodr, W “<” MIUhRANEE
8, KRB ERATE. BRDRBTE R T RGEH KK
B, IR T S A MR 2 AT I, A 0 G
FAL BT AR R I 7 A B4 B B R A R O H S S
[UE=Y Sigu Pl

BTV Lo AT, ARSI T 2 MR -

(XA TFEEHET “<” W, JHE 0B AR
R, KER <7 WS, BRE “<” BEFEE

QX FAEHT “<” BT, BRI To 50 R 2R,
TR RE TR

AR L BB, WTHE IDG R S R R o 7E
IDG MRt e, w0 D R R A B, R U2
MR BRRAE. oW, ERb EET BRI
VAT, PR AR SRR N, 3 DA SR B2
Bk MRAR AT 20T, BT CHL AL IR R SE R AR R S
FE— AR LAY B 1) P9 242 2 24 580 2 A DA B ) RE AR S
AIARTHE, AR A R RO E B T 4R
Wi, K R S A O R A N ORE R T, I S
ik
S PGHBELEE SN S5

AR SCAe B AR 23 AT A B TEBL CSCF-AC HLJR &
GRS B, BESL—A 3 R AR B TR I 4% A B
DWRG, RAHHME 2 PR,

T T
B . \
A =  (Wet [
”éﬁ

|
|
«»5'«»
8

—— v
(L5

HF ST E'i

B Rt T
BB HL S BTL: SR G,
B2 EXREEH
BRMERGHE | BAN E2WE, FIALNBRRS S
BN CHL R IR R SRR RO IR, I E BB M R

AL 2 B L) .
i1 T 2 ph 20 A 7 A H B R AR b0 (R P ) O
FEL WL (Web R 55 45 A0 500 AR 55 &5 AR, ) ot A
HEBL SN BT S WE, 4y SRR i B S R AR AL o
MG ZGHE 3 BARBEE R, BT AR A
LG R R R B T AR, A RS R T — A
BAMBARZFEF 6, EAEREEEA RN %2

HEL %,
BARYEL 12EE NIF R, KA Java i EIF R, Hdw
P MySQL Buaifie, W4 45 H R i 0 S/ 55 45 (B/S) 4
¥, BRRTAT RS W A BREKPF A Web iR 55 &% L, Zodi il
T T B P R 55 45 TP il 90 B 5 S W R R AT R L
RS R M NEST TRRRIE, B 3 A E L HIE
R s RS W O R L A . % S R Y
Vil R ETT, N SR 7 4235 W B0 T 5 S\ AR N A 5
%, WE 3 Fon(RTRE, SREIGREH. 2 EH L
ML W RLIEE Web f554ds, Web 525 WAL E
I i SRR AR L2 W R P R S R 35 4%, IR0
SRR R, AR Web SUH B RGP, QI 4
IR o
Wl

BUF R e 1403
RelECR) T JaEca

BT CEl (e 14l 7E
A CBR) (e (aET

M He e 25 M e (0.3
BRI (5D AR (TN 10l
EEEE. (0.4 (R T kL
B3 RSB R
o e e [ IR i e
ol 1E S i L ESHEETE SR EROERPTS
EfETH, Bree
L &) ?#ﬁ EOTHEE

B 4 EERL N5 E

HF WHEREE - MESRES WM RSEE
VIR RS, LA B Zhi2 Wik #878 W) f8 46 X 1 1 b 12 Wy
WA, FEEXTES 2 BRI, &P
PR LGB R BT AR, KRR R, B R
E B S, W SCR MR R bR B RS,
WE S fin. ERMBERIZRSE FEMEREEE, MAA
cHELA R T EYEETeH, FREBHEERL, W
&l 6 iR o

o AR,

EER T,

e [ .

hEFEIMGE

R AR ELR, B ehil S RET S ehi e, &
£ 111 B Tl L et 2 1,

T L

[(m=]
B 5 AR E
[l TR ST T

L Tt

FE TS e A R, EAK A
Sl R T M TRl 7 THE S HCSDR S TR
FEREE e, BEERILTERPFEEY, [l e

TSRS MR L T, SR PMER RN
R

i IR R T

Eo6 TRBRAMEE
(F#E% 238 B1)



