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Fig.3 Amplitude-frequency and phase-frequency

spectra of inter-pole short circuit fault current
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Two-stage cooperative load restoration model for distribution network
considering characteristic difference of multi-type switch operation
WENG Xiaoyong, TAN Yanghong

(College of Electrical and Information Engineering, Hunan University,Changsha 410082, China)
Abstract: Based on the restoration process of distribution network after disaster, a two-stage cooperative
load restoration model considering the characteristic difference of multi-type switch operation is proposed.
Firstly, the cooperative operation process of multi-type switches is analyzed and a basic restoration frame-
work considering the cooperation of fault isolation stage and service restoration stage is constructed. Secondly,
based on this framework, the new reconfiguration constraints considering the de-energized islands, switching
operation constraints, fault isolation constraints and distribution network operation constraints are established,
and then a restoration model with the minimum two-stage load cutting cost as its objective function is estab-
lished, which is transformed into a mixed integer linear model. Finally,the feasibility of the proposed model
is verified by modified IEEE 33-bus system. The results show that the proposed model is more practical
and can effectively improve the load restoration capability of distribution network.
Key words: distribution network ; network reconfiguration; load restoration; multi-type switch operation; fault

isolation stage;service restoration stage

(L#% 157 continued from page 15)

Fault detection scheme based on IEWT and IMDMF for DC distribution network
HONG Cui',LIAN Shuting', HUANG Sheng*,GUO Moufa'
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. College of Computer and Data Science,Fuzhou University, Fuzhou 350108, China)

Abstract:In order to quickly detect and reliably identify fault of DC distribution network,a fault detection
scheme based on IEWT (Improved Empirical Wavelet Transform) and IMDMF (Improved Multi-view Deep
Matrix Factorization) is proposed. The local phase-frequency spectra function of fault current is fitted non-
linearly by least square method, based on which, phase-frequency response of empirical wavelet function is
modified under certain conditions to match the phase-frequency spectra characteristics of fault current as
much as possible. The IEWT is used to decompose the current,and the modulus maximum of detail compo-
nent c; is calculated to construct the fault detection criterion. A weighted self-learning network is designed,
according to the importance of the data to the classification task, different weights are allocated and nested
in the front of the multi-view deep matrix factorization model. The fault features are extracted from the cur-
rent component c,,c,,and ¢;,and the inter electrode voltage u, by using the IMDMF,and the fault classifi-
cation is realized by the soft distribution layer. The results of simulation test show that the proposed fault
detection scheme can meet the requirements of speed and reliability for fault detection,and the fault classi-
fication accuracy is high,which lays a good foundation for subsequent fault processing.

Key words:DC distribution network;fault detection and classification;improved empirical wavelet transform;

improved multi-view deep matrix factorization
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Table B1 Simulation model parameters of VSC-based DC distribution system

ZH SR SR SR

HE B H KV 20 LR/ (Q « km™) 0.014
B s T RIMW 10 AL (mH « km™) 0.15
PR 37 HLU/mH 5 ELI LAY/ UF 10000

% B2 MMC Bl EREB ARG EETSH
Table B2 Simulation model parameters of MMC-based DC distribution system

ZH SR ZH SR
eI TR IMW 25 LR (Q » km™) 0.014
W B LR /K 20 BB (mH < km™D) 0.16
BRI EE/AKQ 1000 LRERHLZS (uF « km™) 0.058
W8 i as/mH 3 T E ¥ /mF 23
B LA/ mH 5 ERL S 10

% B3 MMC B ERECHE ARG HIE M L5 R
Table B3 Fault detection results of MMC-based DC distribution system
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