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Fig.1 Distribution of zero-sequence current during

single-phase grounding fault of resonant grounding system
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matrix for 1D-CNN
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methods under different levels of noise interference
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Table 3 Comparison of different fault line selection
methods when zero-sequence current sampling of

each line is not synchronized

T/ ms BB LE IEH R / %
d WT-FCM )7 ID-CNN i ASChEE
0 87.75 99.50 100
1.25 85.75 98.50 100
2.50 76.50 91.75 100
5.00 65.00 59.75 100
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when single-phase grounding fault occurs on Line 2
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0.0814 0.9969 0.0490 0.0495 0 - 0
10.0814 0.9969 0.0490 0.0495 0 .- 0
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Table 4 Testing results by using recording data

from actual distribution network

ik __ LR __

it 1 ik 2 i 3
1 0.0415 0.0451 0.0429
2 0.9545 0.9522 0.9527
3 0.0371 0.0346 0.0364
4 0.0204 0.0182 0.0201
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 0.0001 0.0002 0.0001
10 0.0006 0.0007 0.0006
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Novel method for single-phase grounding fault line selection in distribution network

based on S-transform correlation and deep learning
YIN Haoran'?,MIAO Shihong'*>,GUO Shuyu'*,HAN Ji"*,WANG Zixin'>
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,School of Electrical and
Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Hubei Electric Power Security and High Efficiency Key Laboratory,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The fault characteristics of single-phase grounding faults in small current grounding systems are
not obvious, and the existing line selection methods are susceptible to fault conditions and environmental
noise. A novel line selection method based on S-transform correlation and deep learning is proposed, which
has strong anti-noise ability and high generalization level. Firstly,the time-frequency information of the zero-
sequence current is obtained by S-transform, which is used to calculate the fault characteristic information
correlation between each line. Then,a construction method of SCF(S-transform Correlation Figure) is proposed
to improve the identifiability and anti-interference of the fault characteristics, based on which, the S-CNN
(Convolutional Neural Network deep learning model with SCF construction layer) is constructed, and its
structural parameters and hyperparameters are trained step by step with the fault data generated by the
Simulink simulation model. Finally, S-CNN is used to exiract the deep features of the fault zero-sequence
current to select the fault line,and the effect of S-CNN under different operating conditions and fault con-
ditions are tested. Simulative results and actual distribution network data test show that the fault line selec-
tion model based on S-CNN can achieve high accuracy under different fault locations, fault phase angles,
transition resistances,load fluctuations or strong noise interference conditions,and still has strong robustness
under the condition of unsynchronized zero-sequence current sampling of each line.

Key words:distribution network;fault line selection;deep learning;S-transform; CNN
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Restoration control strategy of distribution network based on

dynamic evaluation of restoration value
HAO Lili', CHEN Congshuangl,WANC Chuan', CAI Jilin', HAO Sipengz,LIU Haitao®
(1. College of Electrical Engineering and Control Science,Nanjing Tech University, Nanjing 211816, China;

2. School of Electric Power Engineering,Nanjing Institute of Technology,Nanjing 211167, China)
Abstract: The power outage scenario, restoration process and load functions under emergency situations
may affect the power supply restoration urgency of load during distribution network restoration. Usually,
the importance level or degree of the object to be restored is statically set according to its own restoration
value, which restricts the refined management of limited restoration resources. Considering the impact of
cold load pick-up characteristic and functional coupling relationship among loads on load unit restoration
value, considering the impact of controllability of intermittent power output on generation restoration value,
combining with the potential restoration value provided by bus restoration to other surrounding objects to
be restored, together with the sufficiency of system,the cost of restoration and the uncertainty of restoration
operations, a dynamic evaluation approach for load and generator importance degree is proposed with com-
prehensive restoration benefits, costs and risks. Based on this,a multi-process optimization model for power
supply restoration of the distribution network and a partition parallel restoration decision-making method
are developed. Finally,simulative results verify that the proposed strategy can effectively improve the utiliza-
tion of resources.

Key words:distribution network ;restoration value ;uncertainty ;dynamic evaluation ;restoration control strategy
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Fig.A4 Structure of fault line selection model based on S-CNN model
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Fig.A5 Single-phase grounding fault simulation model for distribution network
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Table Al Line parameters of simulation model
sk HL45
B (1B, FF) 0.1250, 0.2750  0.2700, 2.7000
Ak CIEFF, &%) 1.3000, 4.6000  0.2550, 1.0190
B BT, FF) 0.0096, 0.0054  0.2800, 0.3390
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Table A2 Fault simulation model parameter traversal table
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Fig.A6 Topological structure of an actual distribution network
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