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1)

2)

(core) ,
1 c , 6
’ 5 8
c )
a 2
{bc}
1
Tah 1 Original decision table
U a b C d
1 1 0 0 di
2 0 0 0 di
3 0 0 1 di
4 0 1 0 d2
5 1 2 0 d2
6 0 2 1 dl
7 0 2 0 d2
8 1 2 1 di
2 a
Tah 2 Reduction after delecting redundancy
U h C d
1 0 0 d1
2 0 0 dl
3 0 1 dl
4 1 0 d2
5 2 0 d2
6 2 1 d1
7 2 0 d2
8 2 1 di
3
Tah 3 Nucleus table
U b c d
1 0 * di
2 0 * di
3 * * d1
4 1 * d2
5 2 0 d2
6 * 1 d1
7 2 0 d2
8 * 1 di
4
Tah 4 Final reduction
U h C d
2 0 * dl
4 1 * d2
5 2 d2
6 * 1 di
2,b
il y b
, *, core (b) =

{1,2,4,5 7} c

, core (c) ={5,6,7, 8}
3)

1) , :

2)
3) ,

4) BP

5)
6)

1
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BP W 4%l %7 & BRRFEREHVIL
HEA B ITANNDIZR
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1
Fig 1 Flow chart of fault diagnosis
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3 [4] ’
5
, , , Tah 5 Final reduction
, GH, GH, CH, CH, H,
CoHy CoHe CoHy H, +
1 1 0 1 0 2 1
, 2 0 0 2 2 2 2
3 0 0 2 2 1 4
15 ! 4 1 1 0 1 0 5
, : GH, /IGH,, CH,/H,, GH,/CHg, 5 2 2 1 0 1 3
6 2 2 0 0 1 3
CZHG/CH47 CH4/C2H4! QHZ/CH41 CZHZ/ C2H61 7 1 1 0 0 0 1015
CHs/H,, GH,/H,, CGH, /H,, CH,/ CH,/ 8 1 2 1 1 0 5
9 1 1 1 1 0 4
5 , 11, 12, 11 1 2 0 0 0 5
12 0 1 1 2 1 4015
19 o4, ', 13 0 0 2 1 2 2
, 14 0 1 0 0 0 5
15 1 1 1 2 1 4
16 2 1 2 1 2 2
29 17 2 2 1 1 1 3
18 2 0 2 1 1 1
) 19 0 0 1 1 0 4
, 20 1 2 0 1 0 5
3% ANN 5
31 20 5 2),
, 303
Qo1
Rosetta 12 ( 6)
Exhaustive caculation )
CGH, GH, 6
: TR Tah 6 Test data
H H CH H
CH, CH, H, } 5 E’ZHZ EHA _C H4 CH, v j
CZ H4 L] L] H2 + L] 1 2114 6 214 2
1 0 1 1 2 1 5
5 2 0 1 2 2 1 4
15 5 3 2 1 2 1 2 2
' 4 1 1 0 0 1 5
29 20 5 1 0 2 2 1 4
, ANN 6 1 1 2 2 2 4
7 1 1 1 1 1 2
8 0 2 2 2 2 2
32 9 1 2 0 1 0 5
10 1 2 0 0 0 5
MATLAB 11 2 1 0 0 1 3
BP trainbpx ( ) , 12 2 2 0 0 1 3
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: 54,2, 15
3,4,2,2,2,5,5,3,3 6 ,
1 (12-2) /12=83 3% , 7
. Training for 303 Epachs 7
g 1077
E H Tah 7 Camparion of the tvo methods
P
E T ANN
5% L0 e oo mmoa e e e E L
a0 15 50 497 5%
Epoch
8
R j / 5 20 303 82 3%
3 2 f/\ S /
2 7 4
0 ol \\/; k i . n
0 50 100 150 200 250 300 330
Epoch
303/3000 epochs, Ir = 5 61296, SSE = QO 00997734
, MATLAB
2 ANN
Fig 2 ANN training results by adopting RS !
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Fig 3 ANN training resultswithout RS ’
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Rough <ts theory and artifical neural networksapplied in the trandormer fault diagnosis

YU Xiao-dong', MA Feng-ying, ZANG Hong-zh{’
(1 ShandongL ight Industry College, Jinan 250061, Chingz 2 Shandong Electric Power Research Institute, Jinan 250061, China)

Abstract:  Rough et theory isa new intelligent information process technology. It can analyse and deduce all kindsof incamplete da-
ta, find the relationship betveen the data, pick up the useful characters and reduce the infomation process A rtificial neural networks
has the essential nonlinear character, parallel processing ability, and the ability of self organization and slf-learning Butwhen only u-
singANN © lve aproblem, itoften has ssme shortcomings Thispgper combines rough set theory with artificial neural netvorks, go-
plying it in the trandomer fault diagnosis It can fully develop the two methods advantages, learn fram other’s strong points o offset
one’sweakness Rough set theory can efficiently process the reduction of stylebook collection, it smplifies the neworks' structure,
reduces the netvorks training gpochs and improves the judgament accuracy Smulation experiment verifies the validity of thismethod
Key words trandomer; fault diagnosis  rough sets(RS); artificial neural netvorks(ANN)

( 4 continued from page 4)

Transient energy fault phase slecting scheme on the weak feed backside of tran sn ission
Iine based on wavelet analysis

L I Feng, JAO Yan-jun, MA Jing
(Key L aboratory of Power Systen Protection and Dynamic Security Monitoring and Control under M inistry of Education,
North China Electric Power University, Baoding 071003, China)

Abstract:  Thispgoer is o Dlve problem of fault phase selecting on theweak feed backside of transnission line Based on the reqults
of variousmodel component analysis, it analyzes differemt short faultsof transnission line and proposes an efficient principle and algo-
ritm t© detemine the fault phase on weak feed side The principe is based on model conponent analysis The ATP simulation calcula-
tion and the data certification show that the principle is correct and can meet the requirement of phase-selection on theweak feed back-
side o effectively relve problam of fault phase slecting

Key words wavelet analysis weak feed backside of transnission ling;  fault phase slecting  transient energy

( 9 continued fram page 9)
(Tsinghua U niversity, Beijing 100084, China)

Abstract:  After an external fault of trandomer is cleared, the transient flux may enter into the saturation region, and a recovery in-
rush may be produced At the sane time, the gperiodic camponent in the fault current usually has a high value during the fault, © that
the CT may al® enter into the saturation region Both of then may cause the maloperation of the differential protection In thispgper,
the flux of the trandomer isobtained by theoretical derivation, then modelsof trandomer and CT are built for smulation, and an ex-
periment is done o prove the reaults The factbors that affect the inrush are analyzed The influence on the inrush of the differential pro-
tection is investigated and the saturation of CT is studied aswell At last, considering the inrush and the saturation of CT together, the
main cause of the maloperation is discussed

Key words  extemal fault  recovery inrush;  saturation of CT;  trandomer differential protection; maloperation



