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Hybrid Approach for Fault Diagnosis Based on Multilevel Flow Model and
Information Fusion of Nuclear Power Plant
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Abstract: In order to improve the ability of condition monitoring and fault diagnostic
system, a hybrid intelligent diagnostic system based on multilevel flow model (MFM)
and information fusion was proposed. This method utilized information fusion technique
to improve the rapidness and veracity of fault diagnosis, and made use of MFM to
explain the alarm propagation path, which could enhance the comprehension of diagnos-
tic result. The emulation test proves that the hybrid intelligent diagnostic system can
identify fault and propose the alarm analysis quickly.
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Fig. 1 Symbols of multilevel flow model

1.2 ZBAhEEBEZRSEH MFM

HRAE MM il # 0 J5 BRI A 3 g 85 8 0 o
ATAES R T EERENZ )20
BARCE 2), RERA 7 A HAARM 9 DS
¥, o GO & Hs B A 8h & E 2 H bR fe
LG AL e — [l [ ) 1 B 5S4 ) T O A
P BRI T ARV R R G ) B A A
SUR I O N R RTINS IDIE- S ik ck

HSIRE IR A 2 L 58 e R B e o p AR
Sl S A B
GO KR =g h

: R
wa bR

AYetiil T—ﬂ

HIBAHE

i T
= At |
sttt |

s ]
’a‘EET

Gl — [l i

TGZ RIS RE R

T R R
Duikza

WK

i —\T/
EFURHL S HER
i L gk

I

pusS|

\

__________

T

I

AU

©® %

B 2 #3hJ#EER%E N MEM

Fig.2 MFM o

2 ETEERSERNEEISH
2.1 D-SIEREELHERIERS

RIEHE 51 ECELIES) T BT A Rk A
REAR U = {a1,22 5 sxn ) HHFIHEU B i

f nuclear power plant

HFEIH R E GRS RFE. ILh 2" A
1E U P I 1) A2 10 %6 FAE 3 — 4
BT UMTFEA LM 1AHom e [0,1],
HA R D Jm (A) = 1 Flm(p) = 0, MFK &L m



el H NSRRI AR 2 W R ST 979

Sy 2V 1 SEAS A 2 A3 I (BP A B fin A A 11
fRAE R (BeD - 2% € [0,1] & 3N Bel(A) =
D im(BY(YACU),Bel(A) Fmxt A Wk

BCA
(ERAR
T‘&ml s MMy 90t

sm, K 2Y Ffn A~ BPAEA]
BITEAR T m = my D m, @ - D m, H:

0 A=0Q
m(A) =) > mi(Adm, (B)
A,NB =A — A= 0
(D
L. K = ) QZP} m (Aom, (B, < 1, EM1E

PR Y 5 oh 225 B S 19 BPA BE1THR
itk O stk
2.2 EF BP M4&H D-S iF 5 I8 it # & 15 B
gl

FEIE F D-S AiF 4 B8 A U R 2 W n)
BF B SE R 1 U AR B A i A UE A0 X
25 A BPA R A R R A R A
AL APERY L 1N BP W25 1 R i AT & W 45 42
ib 2 ] KA, A B iz AL RE 7, AT 8y
b A AR X 5 2 ) Al GV IR OG R Bl AT
A& BPACE] 3) 1M J5 5 F  D-S i 41 #9875 i
F] 351K A S5 UE S 19 BPA HEATfh G, 15 5 e &
(R 2 R

%
1
Til
A
#

{3 BPA B3I
Fig.3 Acquire of BPA

BETE M 00 5 R T AN ] A2 S 0T 12 Wi o 42 0
11 Q URASLIN B UKL I M W] & AR 1 A% TR - T
LA R S A i IR A Y 1 A L BT 4%
MRS m 4 1 A HCR Hrp A 4 R il
U B3 25 TR B R T8 X0 ¢ RIS B4
al i, 48 BP W28 12 5 )5 15 8] m AN [0.1] 2
[F1] 14 5 I J S R AT IH — A Ak B A D i A%
RS X 258 B ¥ BPAL T i2 ] D-SAIE s & B
MU HEAT Rl & TR R A Rl S5 . BT X

B4 5B R A RS W AR A

Fig. 4 Fault diagnosis flow chart of data fusion
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Fig. 5 Flow chart of hybrid intelligent fault diagnosis system

4 FEXBIH
B A SO ST TR R BE R R IZ M R S
2l 3 %% B AU, A% A O » BB HEAT 7E 21 SE IR S
0 AR R B AT B AT S WA A
TEREN IR B R G % B de =S AR 2

DL L 0 B S R N AR Z
URAE BR K A I L K S R v A TS A
FEHE R MLAL 0 ff Bz AT RS A B 00 F
AL R G 1S K I Oy 2 S
TR A PN D23 % B AR A 7S DA T A 4L T 35 UK



84

NS Bl IR E IR AR R RS W R ST ST

981

JR A B R SR AR B TR BRI 1 s
SCRRLS T AP i 52 98 2 B« o 410 0 B (B3 K i e
A AR SRR TG Y B e B R
kAt AT RE BE LN 57 R R AR
T DI R ik A A B s O IR
Wi 2%, TEv% BE & B 23 B AR 4
2B R G IR Wi . SRARRAT 5 A I ik %)

R UL A5 B AT K AT 5 A I I 220 ) Rl S
SERFIT R 1. £ 1AL 1 ORI KR ™ EH ik
B> 2 O J B IO WL 3 D BE AR T K L 4 A
WHEVEHETS .5 N2 RGEATVH L6 TR BEAR
VA R T O BEAS K AR 8 Dy v HAE T
SR 529 R AEFR KA AL L 10 D il AR T
VEARIEH U R Rl R

x1 FENVHZIAEEER BPA
Table 1 Fusion BPA of every inspecting period

W BPA

i Z1 1 2 3 4 5 6 7 8 9 10 U

T 0.0037 0.0219 0.0313 0.0089 0.1842 0.1094 0.5274 0.0011 0.0008 0.0521 0.059 2
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