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0 X U » [X]r u
R X
) 2 PQ U
, , X Y:X={X, X}, Y={Y, .Y},
, Q P POS, (Q),
, POS, (@) = P (X)
) 3
k=¥ ,(Q) =|POS, (Q) |/|U]
' 2 |S| S
o ’ 4. p P Q
1
O-PQ (p) :Vp(Q) 'yp-{p) (Q)
1 1 , abec
[2 5],
£ 1 ,d .
C={abc,U/C={{1 3}, {2},
{4,5},{6}},U/d={{1,3,6},{2,4,5}},
' o) pos (d) = U/dC* (X) =U, pog.(4 (d) ={1, 3, 4
, 5},p0$.{b}(d) ={1, 213},p0%-(c}(d) =U =
’ pog (d), Pos. ¢ (d) =pog. oy (d) =¢# pog (d)
! 1
1 Tah 1 A decision table
U a b c d
RS(Rough Set) Z Pavlak 1 1 1 1 0
1982 2 1 0 0 1
(71 3 1 1 1 0
4 0 1 0 1
1: U ( 5 0 1 0 1
) R, XCU 6 0 0 0 0

R. (X) ={x Ul [x]laSXx}

C-{c} ={a b}
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2 3
2 , 3 ,
Tah 2 The final reduction {s.s, .s},
U a b d 3,
1 1 1 0
2 1 0 1 ’ '
3 0 1 1 4 ¥
4 0 0 0
Rulel: if((a=1) and (b=0)) or ((a=0) and 4 :
(b=1)) Then(d=1) F(4) (M sg=no) @AM s,-qonn) ) THEN (F(4)
Rule2: If((a=1) and (b=1)) or ((a=0) and =1) M =m0 S o
(b=0)) Then(d=0) H s, = down S ! ,
F(4
) (4)
(8]
[3,9 10]
3
Tah 3 Setof trandomer fault samples
U
S s > Sy s S s,
12 FO
14 F1
8 F2
10 F3
9 F4
11 F5
14 F6
9 C,H,,CH,
, GH;
12 F8
10 pg M
minaJS3:nomalu“ Sezyes))
s “ - " F (6) = max (mlﬂ (”sl:overheatingw ”55=n0|maly
“ OR'AND", : “s7znormal)y
F (0) = max (“Slzno-fault: min (“ssznormala mina-jSlzovemeating:“53=m|rnaly“S7=normaI))
M s5=roma ) ) F(7) s, —mainiycs oy
F (1) =M s, - aringisharge F(8) = s, - parie- discharge
F(2) =max(minM s, =yper,H sg=n0) » MiN U 55 =doun, F(9) s, -tav- ooy
HSG:no))
F(3) :max(mina'jsa=upper:“56=yes)vminQJSG=yesy F(I) -A min
F. (i) =———— , i=0,1,2, ,9,
“57:nom1al)) }\max ')\ min
F(4) =min s;-m,Ms;-coun) PN e =max{ F () }; Ao = min{ F (i) }

F (5) :max(mina'jse:yes:“ S7=d0/vn) ’



39

4
Tah 4 Theminimum reduct of trandomer fault samples

u Sy
S S Sy S Ss S
FO * * * * * *
Fl * * * * * *
F2 * * * * *
Fs * * * * *
F4 * * * * *
F5 * * * * *
Fo . ) . . .
CZHA’CHA * * * * *
¥ LCoH,
F8 * * * * * *
Fo CD’CZH4 * * * * * *
If (F (i) =1) THEN (the fault type isi)
3 (3
(><10'6): H, =15 2, CH, =66 4, GH; =41 2,
(1) CH, =161 2, C,H, =0,
(><10’6): H, =217, CH, =185, GH; =20, GH, = ,
200, G, H, =30, , , :
, F(0) =0 F(1) =0, F(2) =max(0,0) =0
: F(3) =max(0,0); F(4) =min(0, 0) =0
F(0) =G F(1) =1 F(2) =max(0,0) =0 F(5) =max(0,0) =0 F(6) =max(1, 1) =1
F(3) =max(0,0); F(4) =min(0,0) =0 F(7) =0 F(8) =0 F(9) =0
F(5) =max(0,0) =0 F(6) =max(0,0) =0; F (6)
F(7) =0 F(8) =0, F(9) =0
F(1) , (4) 500 kv , 500 kv
1 1 1 1011
(2) SFPS - 120000/220, ,

(x10°):H, =31 4,CH, =42,C,H, =13,
CH, =127, C,H, =2 6, :

F(0) =0 F(1) =1 F(2) =max(0,0) =0
F(3) =max(0,0); F(4) =min(0,0) =0
F(5) =max(1,1) =1 F(6) =max(0,0) =0
F(7) =0, F(8) =0, F(9) =0

F(5)
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A fault diagnosismethod for power trandormer based on rough st and fuzzy rules

WANG Zhi-yong
(College of Electrical Engineering, Zhejiang U niversity, Hangzhou 310027, China)

Abstract:  This pgper presents a ough set based fuzzy logic technique which can diagnose faults in trandomers By goplying rough
<t theory 0 the fault classification table, the reduct of the decision table can be obtained Rules generated fram a reduct are usually
more general and concise than that generated fram the original tablewhile having the same classification ability By using fuzzy method,
the fuzzy membership function of each fault diagnosis decision rules are confimed, and finally the fault type of the trandomer is diag-
nosed The goplication of thismethod © sime trandomers has yielded pramising results

Key words trandomer;, fault diagnosis mugh st fuzzy logic; datamining



