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Power grid fault diagnosis method based on improved Bayesian
network model and HHT

WU Chongchong, WANG Jian, GONG Lihuiqian

(Information & Telecommunication Company, State Grid Chongqing Electric Power Company, Chongqing 401120, China)

Abstract: The safety and stable operation of power grid is the prerequisite for reliable transmission, transformation,
and distribution. Therefore, when the power grid fails, it is very important to locate the fault quickly and accurately and
shorten the fault time. Firstly, the information of component switching value and electrical quantity is obtained from the
relevant monitoring system of the power grid. The initial decision table of relevant switching value information is formed
according to the fault area, and the effective signal of electrical quantity information is extracted. Then, the rough set
theory, Bayesian network, Hilbert-Huang transform (HHT) , and other theories are used to calculate the component
fault degree and distortion degree. Subsequently, the improved D-S evidence theory is employed to fuse the fault degree
of component switching value with the distortion degree of electrical quantity. Finally, the local topology of a regional
power grid is used to test the improved Bayesian network model. The simulation results show that the model can
improve the diagnosis speed. The IEEE 39 node is used as an example, and it is verified that the introduction of
switching value can improve the diagnostic accuracy, and data fusion reduces the uncertainty in the evaluation model.
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Figure 1 Data sources
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Figure 2 Optimal reduction set determination process
T i A e 3 2 Y H A A R A B AR )R
Vet Bl . R TP RS R A e, ftE
A RAE R 1.2, 45 R WK 2,

®2 B#EREEA
Table 2 Best decision table

| |
| |
\ 5 2 4L Bt

| |
| |

FEA [F37aN! {42 [ AEe
1 1 0 1
2 0 1 2
7 0 0 no

4) A foe A T B W A DG T AR R
HARAEER AN

P( ck)ﬂP(x,-\q)

P(C/:‘f],fz, '“’Iu)i

(4)

Pz, x5, ++,2,)

A, Ple) Mol B IX 3R o B9 58 50 M R
P (ciay, oy ooy x,) 0 BCBE X 3K o 09 2% 14 A R
P(xile,) ABBE XS o, M E MR P (20, 200 -0+, 2,)
R X LA e R MR o, RIS N B i X4

Z DL Sy 9 28 SR AN 5] 3 il 7 o

e e DXl AR

3 NeH AR AR
Figure 3 Bayesian network model
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Figure 4 Flow chat of power grid fault diagnosis structure
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