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Substation fault diagnosis method based on rough set theory and information fusion

LIU Jing, XIE Da
(Department of Electrical Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Application of rough sets is made to classify a large number of fault diagnosis information which contains much
uncertain noise data when they are transferred from substation. Rough set theory is used to reduce the decision table formed by fault
diagnosis information and several decision rules will be gained from single decision table and they are reduced all together for
sequent information fusion. All reduced rules from each decision table will be used to diagnose fault after data fusion. This approach
can improve diagnosis’s efficiency and precision. The simulation result at last shows that excellent precision canbe obtained even if

data contains noise.
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Fig.1 Flow chart of fault diagnosis

(3) LR FEE e A E BRI 7 AT
MRS er, S FE—MSEHRFEL, E&8MH
W& P &R AN RS R, FdE
EEESHH WA EHNEERE, WRGEEERT
0.5 MIANZREERCHANRE RN, RER
ATAHZ M HEABITSH T .

St FANB 2 A0 IR A A

If £ Then H ={h,h,,--,h},

CF ={ercyrmc,}

it HINEEER:

f(H)=Bel(H)+ﬂx[Pl(H)—Bel(H)] (14)

|D|
o, Bel(H)=2j:M({hi}):

PI(H)=1-Bel(~H);
CF R Z&ARKWEEET.
T |H |, | D] 43 514 45 1 22 RATRE 20 22 18 O 4R 3o
SRR EREEENHERSAH, WRIE
¥ EREZAMEEERTAK, B:
E=ENE,N---NE, (15)
W) ERMEEE A ERA T A IERFERRR
/ME.
Rz, WRIEE £BEZMERSTIR, -
E=EUE,U--UE, (16)
W ZEEEEN R TR EERENR

PN
BEET R AT A1G B AR SRR HR -

M({m}Ar} - {h})=
[F(E)xe, f(E)Xcpr F(E)Xe,} (D)


http://www.cqvip.com

£ 000 http://www.cqvip.com|

-8- e

4 LB

Bl 20 bR R E. % 3 M HE
Zc4%, 110 kV. 35 kV, 10 kV BEZR{R47 43 34 : 110B.
35B. 10B; ZHNHEFERIPEZHRTF A
LM, LLB; FZAFEI(MEAHZM RS &HED
4yH1%: MIM. MTB. STM. STB; 35kV f}£k 5 10 kv
BEFHEARHEN TR S EHAET A
35L1M. 35L1B. 35L2M. 35L2B. 10L1M, 10L1B. 10L2M.
10L2B; EIMER R EFRP 5L HEP 314
SVCM. SVCB. #4b, #t&k ERIMTERSSH: LLBR; *
A7 3™ e RS 2% FR BT 3K 2% 23 51 & : MT 1 10BR \MT35BR
MT10BR; 35 kV. 10 kV BEERBT# fa 38 2k b w7 %
243 %%: 35L1RB. 35L2BR. 10L1BR. 10L2BR; ¥4
AESEINREZS 10 kV BRERE M 825050 8
STBR. SVCBR. P& )/ R 7~ AH B 7 B& 28 AU AR .

!
13

35L1B 5

Al '
MTB35 v

H 35128 !

110 kVEER !
A2 H

A3 LB s
— 1

10L28

=l
10 kvEH
M2 ThaLskEE

Fig.2 Circuit diagram for the substation
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Tab.1 Area corresponding to fault equipment
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Tab.2 Decision rule containing customized attribute 110B

110B 3S5L1BR 35L2BR 10L1BR 10L2BR STBR SVCBR AREA

* 0 0 0 0 0 0 1
0 1 * 0 0 0 0 2
0 * 1 0 0 0 0 2
0 0 0 1 1 1 1 3
0 0 0 1 0 0 0 3
0 0 0 0 1 0 0 3
0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 3

R 3 FAPEXRNES 358 HUREMDY

Tab.3 Decision rule containing customized attribute 35B

35B LLBR MTI10BR 10L1BR 10L2BR STBR SVCBR AREA

0 1 * 0 0 0 0 1
0 * 1 0 0 0 0 1
* 0 0 0 0 0 0 2
0 0 0 1 1 1 1 3
0 0 0 1 0 0 0 3
0 0 0 0 1 0 0 3
0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 3
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Tab.4 Decision rule containing customized attribute 10B

10B LLBR MTI110BR 35L1BR 35L2BR AREA

0 1 * 0 0 1
0 * 1 0 0 1
0 0 0 1 * 2
0 0 0 * 1 2

0 0 0 3
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Tab.5 Precision rate’s comparison between different decision

rule and fused decision rule as to different noise ratio

RE R H A ERIRE
! (%) TR 1 REMN 2 BN 3 )
1 0.9053 0.8912 0.7193 0.9650
2 0.8596 0.8474 0.6807 0.9193
4 0.7842 0.8228 0.6842 0.8877
5 0.7702 0.7649 0.6842 0.8702
10 0.5912 0.5965 0.5754 0.7070
20 0.4439 0.4316 0.4614 0.5246
5 #ig
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Fig .6 Alternative voltage switch-over circuit
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Fig.7 Controlling circuit of the voltage switch-over relay
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