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P2 g JET 1 HP T 7 SR e il B ) S5 280 % e 4
Hho VT ig WM L BB S P LU 5 g, A UL
SINER B ) 2 P FEL AL 5 oo, A BB 5 S5 205 PR T R, LB
R A AR L s 0 M RIS . H BB &
A PR I 2 % 11 B ) R REL R BT /N T 46
HEXTH AT, S SR A B e BT AU 5 SR 2k 2
AL

K, : Tor, jo Cpy ;
3wl
3Ry[] 170 Ton Tos
= = 1 L
jo Co, I 3R
= "

B2 BEEMMERNERERFM%
Fig.2 Equivalent zero-sequence network of

single-phase grounding fault
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Fault line selection method of grounding fault with high resistance in resonant
grounding system based on intensive zero-sequence impedance characteristics
SHAO Wenquan',LIU Yihuan', CHENG Yuan'?,ZHANG Zhihua®, CHENG Chang'

(1. School of Electronics and Information,Xi’an Polytechnic University,Xi’an 710048, China;

2. School of Electrical Engineering,Xi’an University of Technology,Xi’an 710048, China;

3. Electric Power Research Institute of State Grid Shaanxi Electric Power Company,Xi’an 710110, China)
Abstract:In order to solve the difficulties of faulty line selection of grounding fault with high resistance in
resonant grounding system of distribution network, it is proposed to enhance the zero-sequence impedance
characteristics of the line by using the short-time switching of resistance connected in parallel with arc
suppression coil. In the case of single-phase grounding fault,the zero-sequence impedance characteristics of
the healthy and faulty lines on the same bus before and after switching the parallel resistance are analyzed.
The analysis shows that the zero-sequence impedance of any healthy line remains unchanged before and
after switching the parallel resistance,which is composed of its own capacitance impedance to ground,while
the zero-sequence impedance of the faulty line decreases significantly after the parallel resistance is put into
operation, which is composed of the parallel equivalent resistance of all the healthy lines, arc suppression
coil branch and the parallel resistance branch. In addition, the range of parallel resistance is analyzed by
considering the limiting requirements of fault current and the start-up requirements of zero-sequence voltage.
Therefore, according to the change characteristics of zero-sequence impedance of the faulty line before and
after switching the parallel resistance,an improved faulty line selection method is proposed,which can theo-
retically adapt to the grounding fault with high resistance that lower than 3000 ). The effectiveness of the
proposed method is verified by MATLAB simulation.

Key words: distribution network;grounding fault with high resistance;fault line selection;zero-sequence impe-

dance;parallel resistance
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Power quality disturbance classification method based on side-output fusion

convolutional neural network
WANG Jidong,ZHANG Di
(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)

Abstract: Aiming at the disadvantages of the traditional power quality disturbance classification methods,
such as low classification accuracy and difficulty in manually selecting features,a SFCNN(Side-output Fusion
Convolutional Neural Network) based on deep learning is proposed for power quality disturbance classifica-
tion. Firstly,the power quality disturbance signal is preprocessed to standardize the input signal data,which
is beneficial to improve the convergence speed and accuracy of the proposed method. Then,the side-output
fusion structure is introduced into the traditional convolutional neural network, and feature fusion is carried
out by combining the information of the low, middle and high layers of convolution to better classify and
recognize the input signal. Aiming at the problems of insufficient measured data and unbalanced distribu-
tion of signal data types,the data enhancement method is used to process the signal. Simulation and actual
data verification show that the proposed method can automatically perform feature extraction and optimiza-
tion,and has the advantages of fast classification speed and high classification accuracy.

Key words: power quality; disturbance classification; side-output fusion convolutional neural network; deep

learning; feature extraction



