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Abstract

system with huge scale, this paper proposed an Bayesian hierarchical Petri net model with the extending time factor

For the problem that the status is proned to explosive growth when we try to model and analyse a complex

(TF-HBPN), and based on this model proposed a recursive construction method and recursive abductive behavior analy-
sis method. Firstly,our method creates top-level TF-HBPN according to the observed system’s behavior and decompo-
ses behavior analysis problem of complex systems through hierarchical recursion. Then it calculates the fault probability
of the correct time sequence chain of fault events by recursive abductive reasoning. Finally, it calculates the bayesian
probability of the event chain of system’s behavior obtained by recursive abductive reasoning and time series analysis.
The analysis results are compared with the right event chain to separate interference information. The experimental ca-
ses show that this method can model and analyze complex fault quickly and still can do system’s behavior analysis and
abductive reasoning with alarm missing. Compared with the general Petri nets, this method has a lower degree of mode-
ling difficulty and is more concise and simple.
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M= {++,((L3,{(—1,[—497,—447],{L1Rs=0,CBI1
=1}

% BL.L1 BUBESNC ABERRNSEAE 1A 44N,
B¥H R4S, Hik BL.L1 SEBEEr. L3IICAER
R BE—rhged g, Bk L3 SRR AL .

BIBEHWEEXAEME 1.8 2 PHLEERER, X
(3 B1.L1 #i s,

P(Bl=1|L3Rs=1,CB28=1)=0. 7171

P(L1=1|L1Sm=1,CB7=1)=0. 9883

P(L1=1|L1Rp=1,CB11=1)=0, 9883

P(L1=1|L18p=0,CB7=1)=¢

P(L1=1|L1Rm=0,CBl1=1)=¢

® P(LI=1)EXEH% 0. 9883, fy 2 45 S AT L Kot
Joft Bl L1 KA T R,

CB3

Bl ————»Bm‘-: ggg
&

B 5 Bl kAT NERE

L1<: L1Sm—» CB7 —» LiSp —» CB7
L1IRm— CB11 —» LiRp —» CBIil

6 L1 BRIy ShERE
B 5.P8 6 4r 3% B.L1 sk BERT R & A R SRS, 5
REDMESX AT, 7E Bl RAMEES| R E4D Blm 3)

£55,CBY B4 TIEZ, kW5 & TIiEHE & 4P L3Rs f13h
. Ll EERE EEAFRPEMES, LIRm 4 T4



3, 4k 5| & TR &Y LIRp 30fE.
5 LR

TF-HBPN B8 7 15| AR (8] B 2R3 A s B 4y B8
B W E R SRS Wi R R B F L 16 R B R R
15 DU O SR SR R I A R R S B SL » AR R R
AR, BT R RS BRI B
B 3 4 BT S A R, PR AR A — A Petri )
B EREEESE. & 7 FR ALK B3 B—M Petri M
HREAR A

7 B3 f)—f Petri (AR EAE R

3T 1 BiR 220kV LG RS, A &% (E B LK
VEEAA S 3k 5 3R (14, I5JE BB RF, B3 3 AT 41, 8 X
#Rh[ 14,1505, TF-HBPN SR M85 A T oi4E
SRR SRR, G S R A .

#3 DEBRRILE

PHER

E 2 RAKEERL x#[14] xX#[15] AxXF %

128m(52ms) , T3s
(544ms) , T4s(545ms) |
1 L5Rs(546ms) ,CB8 P(L2)= P(L2)y= PL2)=
(87ms) \CB13(520ms) . 0. 9700 0.9720 0. 9906
CB16(564ms) \CB17
(565ms) ,CB32(550ms)
L1Sm(45ms) . L1Rp
(49ms) .Bim(115ms) . P(B= P(BL)= P(Bl=
L3Rs(556ms) CB7
0. 9104 0. 9670 0. 7171
2 (81ms).CB11(83ms),
P(LL)= PLD= PLD=
CB4(94ms) ,CB5(95ms) . 0. 9878 0.9720 0. 9883
CB6(96ms) ,CB28 . : )
(575ms)

HWIE EERARYGD, HEEN SBEMR I CRENE
A ERBRBUE K, KRR DT RS A T8 5
HEGAARIERE. M, AR E—FY BT et REEN
A3 DLBHH Petri RIS (TF-HBPN) , ZAS 8 B4 LA F 44

1) TF-HBPN B 7 w5 | AR 8 B k3 Hbi g2
BER W 8 S R G i B2 U e) B 2 R S A 17 S B R )
B, (R B — % Petri SRS, A T 0 5 1

2)TF-HBPN 454 T B8] Petri NZEEG T B BB 43S
RGHTFF B LR R Dt R % T A EA R E
HRRIA BB RRE R TEARBREMRAE T EWERT
A7 338 U B 1) 950 R HEE AN DU SR B

DERFED ENERNTENRKEEENERL TR
FRAFEANIT RN FEAFREBER, B F—BHRIER B
FHEBR TR A NF IR GRE

DA N RN REATAIRER T E TSI R
BRI E LT MR ERBER, B % T % ) Petri

P 28y 3 o EL T S BT A D BUE T R A
BE,HEERAARRNAGEE.
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