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Abstract: The traditional fault isolation program uses the conventional static fault tree for fault analysis, which may
lead to incomplete fault cause analysis, too cumbersome fault isolation path and other problems. A method of fault
isolation program analysis based on system principle and dynamic fault tree is proposed. Taking the fault of the
bleed air overheat detection system of an aircraft fire protection system as an example, the system design schemat-
ics and fault alarm logic analysis are carried out in depth, and a dynamic fault tree with sequence correlation, func-
tion correlation and backup relationship is constructed by using dynamic logic gates, and then correlation fault analy-
sis and troubleshooting flow chart transformation are carried out. The results show that the method can systematical-
ly and comprehensively reflect the fault trigger logic, provide a fast and effective fault isolation path, and has good
application prospect and popularization value in the line maintenance field of complex aircraft systems.

Key words: dynamic fault tree; troubleshooting flow chart; fault isolation procedure; line maintenance field

Wim B 2022-07°06; fEEBH: 20220929

BEES: M5 =, ke_gianyun@163. com

IR M, R, XIME . 2T 32 SR 0 5 e b 5 B 7 e iy ik (0] s TAR AR, 2023, 14(6): 133-142.
KE Qianyun, TU Zhiqi, LIU Yaqi. Fault isolation procedure analysis method based on dynamic fault tree[J]. Advances in Aero-
nautical Science and Engineering, 2023, 14(6): 133-142. (in Chinese)



134 fiias TR

L 514 %

0 35l

Wi B B B FR T T4 5 R 4E S N D PR
By b 2 57 JF 24 TE R, B AR RBL A S ), e )
BUBCRZ AT 3B 1 T A AT e - B0 20 Y
Jir DAL S PR AT A5 %) B R S I AR R TR R
i 5 R 5 A R A ) S

SR A T S T e Y B S 1 g )
1953 BT 5k o A% 8 1Y) LR o 25 R I e A 4 T
e FURE X B N, 22 W T R RN O R
BE A R AL AR B &, RGVIRE L5 6 PEAS
P, B A BE 2 v o, L SRR 2 ] BB
18 5 84 Z 18 A0 5AE T, B WY 0 2 24 R Uk
TE AR Y XR IR ELR F M XRE.
DAL, SR FH 8 0 1 e 20 5 s ) 3 A7 5 I oy 25 2
A fig 23 T BOMCRE B R 2 BT AS 4 R B S I A 0
TR A )

1992 4F ,J. B. Dugan #2 i} T} T & /8 R4t o)
BITAEXRRIZNSZEIT URAN T #5245 5 A
EERDE RGP EBGE WG, Bar, &
e 5 PR A R 3 AT 40 2 AT 0 22 A S . 2R
B ARG Zh A TR N TN e T T R G e
SRR K E BB T B A A R R G
AR I 1T ) PN o T R S S A3 E I R T [ 7
P53 BT AR 5 AR B A B RALEE A 4 A M BRI
5l T s A AR ;T B. Fussell % | W. Long
SRR MG U T 3 T B0 A R A Y 2 Ak
SR AR R B AR R A A5 T
REAS 2 T R MER M 45 2 o iR AT WF 5T AE BB A2 B A
SN T B 28 W R A3 B BRI, 3R W gl A i
B BE AT A5 5 M A% 55 Wl e Ay S A Y Jog BR

H A A A 3] 8 20 28 8RR R 53 B O 1 AT
AT 25 S B B SRR Y e S R E 5, B R B IR
R R e A LB 2l 2 R R B B S AR Y Y
Gy BT R O HE B A SCHR SR T Bl 2 R A AT
B by 2 AR T AR T ARl B BE A R S S B R R
HEAT O I B 43 B R HE i AR P A A i O ik DA
Bi7 K ZR G800 1 Sy 491 330 A7 52 4610 43 A, DA TR 9% 0 1k
FA AT A R A

il

1 Bh 78 BE & 8E A
1.1 zhTEE

REH TRL AR 8 e e DG I i e S IR A 1Yy
REVENZEWHEAENCRIE . 456K
HRHLRG MR, A S E LR S B ZHT]
10 $5 D1 € A 22 '] (Functional Dependency Gate, fij
K FDEP) 5 5 1] (Priority AND, fij # PAND) |
#5171 (Cold Spare, fif Fr CSP) A #4417 (Hot
Spare, A F8F HSP) ,

1) IfeH oG]

TEH LG BL T, b e g5 A R A T AR G IR A 1Y
B AN 20T R GE 0 i RS 7 A S

2) k5]

P S ITTES TR AL e T A S0
RV, A S A F AR & A, Hfn A
4 e B AT B0 A ) A by <

3) &)

¥ A o 1 TR WO TAE Z A A 23 R Ay A
FAF I =R RGO IR TAER AL T TAERS
B AR B A A o YT A e A R R AR
DYSRE T L a o

AR ETEDEAF S i 1R .

BRI A iy

TN

\

i A FDEP [ PAND

o0

(a) FDEP] (b) B 5T

iy ity

FUEEETIPN CSP FUEEEIPN HSP

1 1
(¢) CSPI] (d) HSPT]

1 BB HT
Fig.1 Dynamic logic gate



56 1% 2

A o B T 2l 2 I ) R R 0 AT 5 1 135

1.2 ZEMEMTERE

2y A5 R (Y R A R AN AT 2 TR

sHRS% || wEm || weeik || e
i $iff Fiff ficht

B2 Bl R e i i

Fig. 2 Dynamic fault tree construction process

X ARG, T A R B 2 A
DI REHE 11 ik S A% 1 A A5 DT T A R, .

TSR PR Y E — M LR % I R 4R
b AEAG PR S O M B SRR AN A R AR
HLAT W SR = A Sy TR

BEAR AR SR G R A RN EIK R
PR, A S 1) UKL BE B 45 D T 3l A R R 1Y
=R/

— B HEAN T A S IS L T AR R RN L
Bl AR 1 o SRVEE T T AR G N R A
OGRS X R R AT W D RS T

2 WMERBEFSWTHIE
2.1 RFEFEEBSH

R TRAL AR Ge e i s B A9 3 2O R IR T &
G 3 SCRY | A G0 JEE A R 1 i ST A A
LS LR, ik Al o KL/ R S RE A E
B2 AR DA I R R R 23 A L
P23 BT 45 59 0 R B8 00 DU PR B A O AR 4 B0 D B O3
e B2 2K 3 LR EEK

D) &M R RGBT E R S5 DIRE
St CELRE AHLEE ) FIER GG A 5

2) WL 2 BT 3R A X R G2 2
AE A R 1 5

3) BE A IR I )y R R AR

4) BER AR GE 0 25 BlOIR S R X  HERT R &%
VAFEIE RGEIIRE O S = F Z MR

2.2 HEBEWEMBE

2.2.1 W I
X T B b T W B S R I 4 b X 5

FBALHE < 5 R A S R L R 2Rk
W A 45 & S LR 7R LA 45 % & 48 (Engine Indica-
tion and Crew Alerting System, faj FX EICAS) {5 & .
Hh g 4 3 R 45 (Central Maintenance System, i FR
CMS) 5 B VL K ARME BB 48 7, 5] 40 o o - 1)
HE ADOLEE R DTSR AT . WS 2 R A 1Y
& B A% o R AT LA AR AR N B0 RN T E TR
Sl B L B8 & S AL B g R S HLR I KR
SEURAE . b R MR B RS R Y Y 43 B R 5 50 SR T
1t
2.2.2 WEB R

WA R AR BB TR R G R G
PRABR R 5 1, LA T R AR Y 0 A R
B B3R T 40 BT 1 38 i R SRR R

1) Bk As B M e R REE TAEIEH

2) IR Z T R R G T AR IR

3) BB 2 T, A A 2 A RN ) g
EH

WG A, At AN [R] B kB , AT 4 52 R v 250 AR 5 3568
1 % 280 238 DL R A S ) AR R A DR R R E G A
A
2.2.3 W HAG A HORE

FEAS S 3R I DAL B A 4R AT 4
9T (Line Replaceable Unit, fif # LRU) | A &
ESSZS: NS S I (EP I G ot SR S o S U
R TR 0 W R R A R T B — 2D 4R B 5] R
P i DR A AR A D R i R 1) A e A 1 LR O A
2, DAE AR 4 AN [a] Ay e e A5 = R AR JiE PR SR Bl
i s I 7 vk A IE R o PR O, R B AR )Y B
2 T BB 1 6 AR T 0 5 B R A0 %) B D R
et o an, WY AR AR R O ¢ S T B i AR
IETFL”,
2.2.4 HEWIFFEL

CMS {55 2 2 W B 22 AV 6 B B 58 v 1) 4 0 A
B, M ZA CMS 5 B Bl 583 i B 45 98
I, fih A EICAS 458 {5 5 LU 8 AT 53R UM B
. X T OC R AR 0 R ] an 4 B DGk
CMS 15 B 1 EICAS 15 B, TE % 953 i 1y il 7 v 23
SEEH HOCH I A O R B CMS {5 B L b ]



136 fiias TR

L 514 %

M B AFTE T EICAS 15 B 300 5 28 b i 3 &
R R 3 A 2 A O R R O TR R o A /Y
Bl

X T AL TUA FR A A Ay R B AR G, AT
PR O T s 8 O3 11 AT )

Xt A0 B A T RO SR R BT AR A AE K
TG 2R B R GE, O (8 D BEAR S T HEAT HE AR

XTI L T B R R RS,
LA AR S 5 T AT

) 25 WO 1 S8 R e BN H AT A E
A B E A TG IR R O S, 8 A R R
LA TJCZ R ELA A AR T [ A T2 AR
AR AR

2.3 XBMESH

TR B S R I Bl A TR R R TR o A R
7 P 5 A 22 A A IR AR S T A M O
P AL, BB R R 5 R 22 ] A B A DG
TN 8 A OC M o XoF 3h 2 i s A 3E 47 T fk A B £
BA T L CMS 15 & ) = 1 DA K o Y 8
B, AT HOW R R TS CMS fF BBy ¢ Bk
KFR

2.4 HimEELRE

4 e B S R Y AR O HE B AR AR Y P
R 5 HE WO R PR RS HE S BE — — XD AR S8 B G
WK A RS 3 A O, 5 T Bl 2R o BT A B Y
JEUDR 2 bl RSO AR AT o R R AR AR B
B AT 2 ZE A8 WA, U5 25 2 e o A ) )
W 7 3 Rl e 2 TE A

AT Bl 25 22 8 T] — B AT 2 T 51 R e 4

1) DIREARSCTT o MM A 5 WA = ] i
SORINEWS i 27 21T 1 S R [ VA1 7 o

2) ST Jek e m s nl AR o e ke A
TR0 A WA B, BV < Ry S I A 2 1

A Al A e R kA FE SR
FARAL TR — o 32, HRAT M R R

3wl HAMOGHES & FH Ik
AR RIS . TS T SR R R
T A e i R TR A Ak 2 R

4) B BT F M-I RN ZE LR,
L o B2 25 2 R B R 3 AT A X by A T A 45
VR RAS A5 R AT e Bt Rl 5 Y

5) 5o SITHMF— R a3, 7 [F ik
BB e o 2 475 it

HE S 1 Y 22 i B0 LT JEU .

1) B — A R AR A BRAR L %A — 4> W 1
AL JE) b — A R AR

2) BRI IROL AR L IRES R, AP 2
A — AP R A

3) AEAF— BT A AU B 25 1T — 2D 4R AR
FH it

3 =Bl

R BB K &R G2 o 51X S it 2 4 7T 4
B9 3 PR 5 G, DA B A A N B B R bR o
WS ERR o DLRE RO RHLBT K R GE 51X K
i AR R G R DA 9], 36 UE AR SC R BT O i A
Rtk

3.1 RZEFESH

1) 5158 o AR

S8 T 2ok PRI 28 e e ) 5 1 <0 R ) o AR
ARBE , W I 3] 5k oIR8 5 AT 5 B AR s o BRI F
FEAS X 3k ok R B ok $5 #l & (Fire and Overheat
Control Unit, fif # FOCU) i # AR M - (Over De-
tection Card, faifF# ODC )i i fiit i 3 St 7 25 30 i firh
R AR N, B 51 O P AR R 8 51 AU IR I, A T
Kt SERE . REREHEEWE 3 PR, 1
I G R W 4



137

B T B A R Y e R RS 0 O 8

P
23

% 6 01

65 [2ued [0hu0) HYld
09

LSAL A4IVILINI LOTId

9

=

dOA A 8T+

Vel
e}

ozd

=3
=

3

—_—

- —

o
=3

=3
s}

R}
=t

T3

bl
s

(NHdO/AND)LNANIT LTEISIA AND 1SAL Lid

LAVLS VdOOTOVd S04 1

ANAVdOOTOVd SOd 1

JAVLS VdOOTHIAO-X NIL

ANH V dOOTYIAO-X NIIL
LYVLS VdOOTOVd SOF ¥

ANE Y dOOTIVd SOF ¥

-X1 ONIIV
ANH Y dOOTHIILNY

+XL ONIIV
L¥VLS Vd0OT dDI TNV
L¥VLS VdOOT a9d 18 WAL

K1ddNS ¥Md V 140 LHAO

ANE Y d00T A9a18 WAL
L¥VLIS Vd0O0T Q18 NdV
aNE Y d00Tdda1d NdY NN Md Y 190 LHAO
L¥VLS VdOOT A Td 1
ANEYd00TAIaTE T SISSVHD
L¥VLIS VOO addaTd ¥

ANZVdOoOTdadd14d ¥
LINN TOULNOD LVAHIHAO ANV HAId

~
vy

0t

4%

S

o

noaT

ﬂ<K<<<<KK

g0
o~ STE0)

R
_

V 14d LHAO

Bij 2k G I ]

Fig.3 Fire system schematics

43



138 fiias TR

L 514 %

L4 S0 A 8% 3% 2 6 R
Fig.4 Detect loop connection relationship
2) By KA i & A
By K A5 i G2 B ok RGEAA T R GRS h
BT, A CE RN AN S BRI P Ee ) 3R T g
56PN AR CAnET 5 s ) o Hiff ODC i
Ol AR5 B T A D68 . ODC R
19 A 3 3 0  aF ARINC429 528 5 508 4 b 3o
(Data Concentrator Unit, faj Fr DCU )i i,

ARINC 429 OVHTH % OVHTH % ARINC 429
AHIE AJHIE BidiH Bili&
AT AR AL AP AR AL
AJHIE BifiE
B | gy HULER
ATHIE N e BiliE

BI5 B kA & ODC 4L
Fig.5 FOCU ODC architecture
3) GIT R i AR A
IR E S PRI S L R RIRG S
S5 LA e BUFEAE 0 5 28 0 Ah 58 22 T] Y 3 i 3 A
BHEE R o R T 2R S A B B K & A e
i v Sk SR L, QR 6 i . Tho Sk S Ab ot
Z IR 78 B R S A AR AEORE Rl T 3 R R AR R
Y 21, HLBH O IR IR, 32 P H BH 23 R e A
e 7 oS .

4h7e

FIFOCU TN F|FOCU

S It I d
tal % % - %’ n
L HUFS 6 bR i

K6 g T A BRI A
Fig. 6 Bleed air duct overheat detector

I st st

BRIEEL

o
L3

PN S

P75 A e BRI 0 I i 2%

Fig. 7 Bleed air duct overheat detector temperature curve

4) R DU I [ i o 4 e 3

Bi7 kA il 5 ODC R X rs 5 26 14 %) b i BH i
TTHRFE MR T, 2 400 25 327 A e 1 B2 A1 300 4 4
I, il % 3 8 OVHT B CMS 455 Y FHAE T
Fof 1) 3 R 8 8 R F 2 BT B0 T R R B e &
55 % SHORT [y CMS 4545

Bi7 A5 i G R 2 A IR i 114 v 5 2k F B (R aE
A7 W g, 2 b 5 F BEL (A HG K 2K B Y1,
filh % F% 2%t DEGRADE ) CMS 454 24 2k iy
BH A 4k 22 35 K 2 K F B (5 Y2 8f , fih & I %
OPENT AYJ CMS 45 %%

B7 2K 32 495 5% FHOSUIA % 4% B ) . 0 B 26 o X6
GAE . MW IE F TAER, 5 2% 8ok
“5UVPE Y A AR 5 )4
W IR S & A R B kR G o
BERBK, i & 3 R4 FAULT i) EICAS 4524

3.2 HEWEXMBE

EICAS {5 B8 & % FAULT” ly T 2 ik b
(TR A ), e ik o o 25 R I 2 25 B B A A 2

e R K OARF R IR RE RN ;O
H T HR I 25 28 25 S BRI R A /N, 2z F A
3.2.1  ToUER I o Mt

2R G0 B A:AT BT, S ER N A PR RN B I i
A BB I T A BN BR R T BE &
TF % OPEN F1 %5 % SHORT it [ , it ] i j 5% % 1]
Ak P AL Gl A i el 5 A A
1. HIEEIA BRI R AR R, 0N P
HORAS . A RRITTN Tk RA R
RSB R F L, RS 5+ s 07
AR BT A BIRESERAL, SE 6] H DL A BR
%A 161 JR 43 BT, B A B ol PR e 1 AT AR

BT = A F R, TR & A

1) B0 0 A/B R B[R] A A TF I e

2) A BRI & A TT I RCRE BB O3 B R A S i



R ARF £ g s P 5 R P 20 A ik 139

6 11 Tl A5 2 55 3 T Bh ik
B 5

3) B kAR T B RO HLOA BRI R AR
P 5

4) H R0 B9 A /B IR R B & A S i e

3.2.2 R A T S My

PRI A B % — B ol 2 BE ORI 48 5 EWIS
BB A ER R RGBS, H R A i o 42 B B kAR ) &
B B kB E ODC 1% 38 B8 % 1 TAE IR 2 .
WAL B ok il B ODC R R T4 25 B A o] J
R R0 24 fi AR 1 T B ok 2 & ODC I+, Rtk — 3%
IREAH G, (I REAH G I R o 5 1 F A% G i i
B0 S RE BT SRR T a2 0 HE S AR T G
%Lkﬁim%ﬂﬁfﬁ%hom?wﬂ%%%

R AT, S PRI A B 0 S A BAE R T A
YNT%&H%%%HQO
3.2.3 I AR L FLHME KT BIME Y2 ik

B 53 BT

PR R % ph 0 s R EW TS 8 6B 056 20 B, 1T

EWIS £ PR nlic 2 o BRI, #4000 34 f BEL {7

F 518 7T g 09 B B R EWIS 28 % T % 55 4500 25
SO 4 BHL (BB 3 1A
3.2.4  FRMZS P L PAE R T BIE Y2 1k b
B E S o E ) A [ 0 NI S e e
()5 FE A o PRI 2R T SR 0 B R kAR T
il s I 2 S SRR 2% b0 SR BHAE K T BIE Y2,
PRI gk ok S 2R A AR B T IR B R
TWIE V8 AR 22 5 N &R R Ak b sl R AL 5 e
AT RES FHOBBHAEIE . BEATAREREE N & 543k
Bl A AL 5 G AR IR A R O S 2 R B
F G =544, v A S 5 1T T 3R HUF X & o
e L 1 O B R YL ik e B B R
e 1 e BEL{E Ak 25 38 K fioh A BRE OF IR
ﬂﬁ%m%ﬁ%%%@ﬁ%?%kcﬁmﬁﬁﬁ
T2 v 5 4 H BELAE 40 21 188 K A9 I =B 1, BT
oo 5 1T R HUF 56 & o
3.2.5 R A P S B
PRI A PR i 0 5% 5 0 03 M 2 B 5 0 ik 4 2k
£l EICASH B M & S8 8 i an 151 8 fr s o

I 51T HIRI R GFAULT

HRIMAIR
OPEN#: 2

HRMBIFH
SHORT?#; 4

FRIBH
OPEN#;

OP!

RIIBI i

RMBH
SHORT# #

PRIATE %
SHORT 5 %

ENRT 2 4

FOCU ODC ¢
AT

EWISZk i
GOk TN

Hepedn, &
fibfh) FFi

FOCU ODC

AN IE

R Feh
DL
M

EWISZk i
CEIESL,

HERA &
> ik

PRI P L
ARk
A g

PRI
b

DRI PR
B2 A Sk
AT

K8 1 BRI AR G il e A

Fig.8 Bleed air duct ove

rheat detect system fault tree



140 i as T AR o514 3
1M R JFH A% G W s B 1% 80 B 0 B, B2 X i e OB, BB EE R CMS i B0 R b 25 R P R AT

Ji DR TR R HE B 2, TG ik 4t T 4 D) RE AR OC |

5Ty 55 % G 2R
3.3 KEXMBES

FH A 2l 2 R A AT T R R G FAULT |y
EICASfE B XK T LT CMSTE A -

1) #0 A BF B IF % OPEN

2) TR A P B L SHORT 5

3) #RI B 3 j#% I #% OPEN;;

4) BRI B 24 1 55 B SHORT .

HHSCHEIE ok BRI A A I R B 34 i 4R & /0
BNk . K, % EICAS {5 B 07 50 b s
B 2 A, AT 45 1 HOCHR B CMIS R B 1, 2 &
ML ELZ EICAS {5 B )5, 8 A B H CMS {5 B

iRl

‘ B kP S ER B, SRS s

HEH .

) B, DA 3 2l 285 e B AR R 60, R0 A PR B T
# OPEN ) CMS {5 & 5 8l A 2f % % 2 DE-
GRADE #) CMS 5 B 1] BEFELEN 7 & B L &R o

3.4 HEWREEZS

TE DG I B 40 A T A5 TR I R 48 FAULT /Y
EICAS {5 B JC 5 4t 5 i B B 25 £ )5, T 2 i o ¢
B CMS 15 B 4 7 2 R) 422 1 A7 Wl s B 25, TC 5 45 76
HESC AR B o R i Bl 2 R R R HIE R R ] 22
J7 15 43 0l 22 BRI ABR B T OPEN (40 81 9 Jir
78 AR A BRI SHORT (40 /& 10 fir 78 ) AR
M A FF & K 2% DEGRADE (49 HE e F2 18 (an &1 11
B ) o

CMS/5E B A& 75 Active?

i

LTSRN ER L5 17 42 ) )4
2 R s o S O VLB

EEHRCMS 4t 7 50 e T
LA IZCMS 7

NF R Y KFBUEYL, /DN TBIEY2
KT BIEY2
LB A B START 3 % 4 FiL 2% — LI PR 8 i e T[]
L HFOCU Z.imU%M;E%ENgiﬁﬁi&Ef* %\E‘iGI ﬁx@%ﬂéﬂsﬁﬁ Egﬁ TZE #E&H’Jk ity R
S || 3 BRI e R B R R fr i | | DEGRADEICMS 78 2.4 A
2 B ESH APTE e B B R 3B e S
i for
- S B A b e 01 5 -
HR BT, 3R B4 Bk pre
13 2 BT B
s S 2k 0 28
3 2 R

1S5 RN 25
2. AL A A

3. MR AE S A

14 G 255 67 551 B [ EWIS 2k
AR 2%

2 Y Bl S i B O EW IS 2

3. e e RN

4RSI

44

Ed

PO R A B TT o e e 3 7 ]

Fig.9 Flow

chart for loop A open



9556 40 T 2= 46« 25 T 2 A W B RS %) 0 e ol 25 R 4 T 9k 141
T 2R s i PR AR O s G TR O R A S B RML
| Brocmmigm b, %5 s KI5 .
£ 1 Tkl FH 2 2 R AR AT R S 0T
CMS i B A2 75 Active? _ {06 375 WA L 2 7% 0 I fioh 32 B L Ok HE O R A 4
) T B HE R 25 L T T 1 B R 1L
LIBTEARASS s KIS prrigeld RO BRI 2R G5 R S BT S B, FE 4 I UE
PRI IR B AT R — i 55 L 15 Sl
T T 2 G I TR R Sl 24 W AR P AT I B B A A
7 VAT RN B B0 . G T R A
R YL B 2% B 4 MG B R A R
LEEANCMSTUH, #ikiZCMS)E 4+ AN
2 IUTOCH, 54152 it AT e
3ﬁ§;f§§%ﬁum%)ﬂjg§ﬁ%% . 1) AR SCHE Y 3T & Gt JR R ol 25 0 R A G
ST BT W i B R A BT O 0 04 % 1B T IR TR

LB g (5 PRI o
2. A S A

153 G 25 7 7 pt B3 T E WIS
2 BRI 0 A2 75 77 7E

2 YEA5 B i (I E WIS £k %

3 M A 2

4. HEAE S A

P10 40 A FR J% L i HE S O A
Fig. 10 Flow chart for loop A short

Ik

| Brocmmlam b, %15 s

CMSTE H LTS Active?

o

LV 8 LI 245 1 22 S A F| Wy )
i PRI T B
2RI
3 EAE S A
G5

FULT S0 A PRI I RS A
Fig. 11 Flow chart for loop A degrade

M 9~PE1 11 AT LA H - HE SO 2 15 B2
%Eﬁﬁﬁﬁ%%@f‘é"ﬁi R e A AT AR A A (R A
e AN [R) f0 5 e Rl 8 o A8, 0 D AN b BE Y
Xj‘l:lﬁ%%ﬁﬂamﬁﬁﬁﬁlzt T HAETS 2
BB IR HES 25 G &, Tk A I OB G &
PRt , R AE 8 i 2 A4 i Bt St A R A I HE B, 7T fE
23 BT A I D TR R R AT 3 HE B A5 R A 4R I

RGN B A R .

2) 5 Gt i R R 2l b % B R R 5
UL A R, AR 2R A HE R B R HE T
ROREAR . A SO 2 25 32 45 171 BE i Hh 2 il
B 22 1) DA KSR 22 1) sh 245 8 4 06 & Ll 0t sh 3
R T] o] HE i AR A AL R WY 3R s il Y oG
KOG R TR 20 PR IEAT W I B 8 6 A% 43 3, T O
DR LR 4R R HE RO

3) DAL CHLBG Sk RG], 3+ &R
45 D BRI By 25 W B AR E AT B B SRR I 1 4 BT
E IR 3% 7 925 RE A5 20 PR | o A %) I B 8 AR L T
2 2% R R G 0 T 4R B I B A R A 1 N
SR M E .

& & X

(1] I B L 2 Jm . AL 23 48 A9 357 2 36 ot SC#F = AC-91-11
(ST dbmt: v R 5, 2014
Civil Aviation Administration of China. Aircraft continuous
airworthinese documentation: AC-91-11[S]. Beijing: Civil
Aviation Administration of China, 2014. (in Chinese)

(2] PERBAER . W6 s 17 SRR R d
i : MD-FS-AEGO06[S]. Jbat: [l R &, 2014,
Civil Aviation Administration of China. Aircraft manufactur-
er support development specification: MD-FS-AEG006
[S]. Beijing: Civil Aviation Administration of China, 2014.
(in Chinese)

(3] XA, skerk, E¥, 5. SR o #rorik (M) dt
HUe BT Tl kL, 2013 1-43.
LIU Dong, ZHANG Honglin, WANG Bo, et al. Method-
ologies of dynamic fault trees analysis[M]. Beijing: Nation-
al Defense Industry Press, 2013: 1-43. (in Chinese)

[4] DUGAN J B. Galileo a tool for dynamic fault tree analysis



142 fot s TRk 514 %
[M]. Berlin: Springer-Verlag, 2000: 328-331. MENG Qinghe. Theory and methodology for the fault tree
[5] ZEE, mEA, 2K, & . HTIW T — ook 5% & i sh 75 ik construction of the aeronautic engineering system based on
R AT L], bt il 28 it R R 42443k, 2017, 43(1): 167- forward reasoning [D]. Xi’ an: Northwesern Polytechnical
175. University, 2017. (in Chinese)
LI Peichang, YUAN Hongjie, LAN Jie, et al. Dynamic [14]  SCRAE, VEZSR, EARYNE . 5L n] 3080 00 4k 31 09 i 32 Wi
fault tree analysis using sequential binary decision diagrams FklT]. dEs A i R K224, 2016, 42(3) : 506-513.
[T]. Journal of Beijing University of Aeronautics and Astro- WEN Tianzhu, XU Aigiang, WANG Yiping, Fault diagno-
nautics, 2017, 43(1): 167-175. (in Chinese) sis method based on extension rule based reasoning[J]. Jour-
[6] ZE, ZEA, IR, & . RE4SE % RGNS nal of Beijing University of Aeronautics and Astronautics,
B T TR L], U ST A8 i R R 24 2 i, 2016, 42 2016, 42(3): 506-513. (in Chinese)
(9): 1986-1991. [15] BeoRdr, #MAE4F, RS . SRIH B MR B2 M & 5%
LI Peichang, YUAN Hongjie, CAO Zhenya, et al. Quanti- BB B AE BEA E [T] R REE R RAB R
tave method of dynamic fault tree analysis for imperfect 2011, 39(11): 1699-1704.
covrage system [J]. Journal of Beijing University of Aero- DUAN Rongxing, DONG Decun, ZHAO Shimin. Informa-
nautics and Astronautics, 2016, 42(9): 1986-1991. (in Chi- tion fusion method for system fault diagnosis based on dy-
nese) namic fault tree analysis [J]. Journal of Tongji University
(7] BEIRIE. T-SSAH W o3 8 7 ik BoAe i 22 45 v i i A (Natural Science), 2011, 39(11): 1699-1704. (in Chinese)
[D]. ZE&: MLk, 2018. [16] Wi, esig, LRE, 55 IR CHLEH 8 i R e
RAO Leqing. T-S dynamic fault tree analysis method and B o3BT B e ik [T]. bRt =S il R K2 2# 4, 2010, 36(3):
its applications in hydraulic system[D]. Qinhuangdao: Yan- 299-302.
shan University, 2018. (in Chinese) PAN Bo, HUANG Lingcai, JIANG Tongmin, et al. Fault
[8] SRER . —Flr A 2 AR 53 B 5 vk RAE R R G T Y tree analysis of corrosion failure for aircraft structures and im-
RHID]. 825 #il k2, 2016. provements[J]. Journal of Beijing University of Aeronautics
ZHANG Yuliang. A new dynamic fault tree analysis method and Astronautics, 2010, 36(3): 299-302. (in Chinese)
and application in hydraulic system[D]. Qinhuangdao: Yan- [17] Ap e . e 2l 245 5 B A 19 4l A BB 12 W & R R gy e it
shan University, 2016. (in Chinese) 55 D], EB . B FRHE K2, 2018.
[9]  fR¥E. WmEAA RILRE SIS MM P % [D]. ™ HE Xuan. Design and implementation of drilling pump fault
o MAEUILE LR KA, 2017. diagnosis expert system based on dynamic fault tree [D].
XU Xuan. Research on dynamic fault tree analysis method of Chengdu: University of Electronic Science and Technology
civil aircraft system for airworthiness[ D]. Nanjing: Nanjing of China, 2018. (in Chinese)
University of Aeronautics and Astronautics, 2017. (in Chi- [18] ASD. International specification for technical publications
nese) utilizing a common source database S1000D [S]. US:
[10] FUSSELL JB, ABER E F, RAHL R G. On the quantita- ASD, 2012.
tive analysis of priority=AND failure logic[J]. IEEE Trans-
actions on Reliability, 1976, 25(5): 324-326. 1EE®BAN-:
[11] LONG W, SATO Y, HORIGOME M. Quantification of B = (1989— ), & Wi+, &g TR . WSS 7 s
sequential failure logic for fault tree analysis [J]. Reliability K e B B S T
Engineering System Safety, 2000, 67(3): 269-274. BEB(1970—), &, Wi HF9E 5 . RS 1 AR R
[12] LONG W, ZETO T L, LU Y F. On the quantitative anal- L=y 3R
ysis of sequential failure logic using Monte Carlo method XIAEZF (1984 — ), B M1, @ TR . EFHFEE 7 s
for different distributions[J]. Journal of the Tokyo Universi- K R H R .
ty of Mercantile Marine Natural Sciences, 2002, 53: 49-54.
(18] W RBE . & T 1E 1o #fi B A 25 T 2R 0 0 e g A A6 1035 5

JrE[D]. a4 PEAL Tk K2, 2017.

(4% : S #F)



