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Prediction and Analysis of Electromagnetic Environments in
Substation with Data Mining Technology

WANG Yu-feng'?, ZOU Ji-yan’, LIAO Min-fu?

(1. Science and Technology University of Liaoning, Anshan 114051, China;
2. Dalian University of Technology, Dalian 116024, China )

Abstract: Malfunction of microprocessor protection devices due to bad electromagnetic environment in a substation hazards safe
operation of power system. In this paper, data mining technology is applied to predict malfunction probability of
microprocessor protection devices in a substation. And effective anti-jamming measures are adopted to reduce electromagnetic
interference in substation by analyzing data mining results. Moreover, microprocessor protection devices are positioned at the
place where electromagnetic interference is weak according to the prediction result. Theoretical analysis shows that data mining
technology is feasible and effective to predict and analyze electromagnetic environment in substations.

Key words: microprocessor protection device; data mining; electromagnetic interference; electromagnetic environment

[1-4]
1
[S]O ’ ’
o
1, 1
2
:2009-05-23; :2009-07-13
(50507001) .

(1978), , , EMC .



.78 -

Oct. 2009 High Voltage Apparatus

Vol45 No.5

[9.10]

v
v

e
=

3

L

4,
y z(%,y)
9o/ /
8/ y 4
4 7
6.2 7
5/ 7
4/ 4
23//
£ o
0 1 234567289
4
A ,
B ,
Xl; Xz;
X3; X4o n
5 Q:‘:B]UBzLJ"'UB"%O
, z(x,y)
P(A)

i<j<k=3

P(A)= Y, P(AB)- 2, P(ABB)+ D, P(ABBB.)+
(1)

i<j=2

=1

o+ (=1)'P(ABBy+-B,)

P(AB)=P(AIB;)P(B;)
P(ABBB\)=P(A|BB;B\)P(B:B;By)

P(AB\By+-B,)=P(A|B\By--B,)P(AB\B,--B,)

(2)



2000 10 Enéx 45 5 - 79 -
(2) ,P(AlB) B; (4) B;
’P(Bl) Bl Xj Z<x,}’) )
’P(A |BiBj'”Bm) Bi ’
sP(BiBj“.Bm) ’
o o
’ 3
b
o
9 o b
b b
b N b
o
5 o
]
) 4 (x J’) ’
B; , (1 , . ,
1. ,2003,27(11):65-68.
P(BIA )= PAIB)P(B) (3) U]
' P(A) 2] , , .
[J]- ,2005,29(3):61-64.
(3)
(x.7) 3] ) ,
2Ly ’ ], ,2001,27(4) :35-37.
s [4]  WIGGINS C M,WRIGHT S E.Switching Transient Fields in
z(x ,y) Substations|J].IEEE Trans. on Power Delivery,1991,6(2):591-
600.
]
[5] ) , . [J]-
’ ,2003,18(3) :42-46.
° [6] . ,
X={X,UX,UX;UX,}, , Bi [l ,2006,60-61.
X.(j=1,2,3,4) z(x,y) [7]  MEHMED KANTARDZIC. - . .
j Y
p(xB,)=LBIXDPLX;) (4) M. ,2003.
j P(B) 8] , . [M].
,2003.
(4) ,PX|B) B; A
[9] , , . [M].
z(x,y) s P(B;) B; H
P(X X P(BIX 200
(X5 j s P(BILX;) [10] CLAYTON R PAUL. [M]. : ,
X; , B; ° 2005.
( 76 )
[J]. ,2005,31(12):18-20. Banks on Substation Surge Environment and Surge Arrester
[4]  MARTIN BISHOP,TIM DAY,ARVIND CHAUDHARY.A Applications[J].IEEE Trans. on Power Delivery,1996,11(4):
Primer on Capacitor Bank Protection[J].IEEE Trans. on Indus- 1798-1 806.
try Applications,2001,37(4):1 174-1 179. [9] . [J].
[5]  CYGAN P AND,LAGHARI ] R.Models for Insulation Aging ,2005(2) .6-8.
under Electrical and Thermal Multistress [J].IEEE Trans. Di- [10] MICHAEL L GASPERLLife Prediction Modeling of Bus
electrics Electrical Insulation, 1990,25(5):923-934. Capacitors in AC Variable Frequency Drives [J].IEEE Trans.
[6] s s . [M]. on Industry Applications,2005,41(6):1430-1 435.
,2006. [11] CHANG GW,SHIH M H,CHU S Y.An Efficient Approach for
[7]  GREBE T E,GUNTHER E W.Application of the EMTP for Tracking Transients Generated by Utility Shunt Capacitor
Analysis of Utility Capacitor Switching Mitigation Techniques Switching[J]IEEE Trans. on Power Delivery,2006,21(1):510-
[C)//the 8th ICHQP’98,1998:583-589. 512.
[8]  Working Group3.4.17 of IEEE. Impact of Shunt Capacitor



