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Fig.1 Topology structure of power supply quality
comprehensive improvement device
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Fig.3 Constant voltage control of device output
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Fig.6  Output voltage results of device during voltage sag
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Topology and parameter design of power supply quality comprehensive
improvement device for highly sensitive users
HU Wei',SHEN Yu',LI Xiaoping', YANG Fan',YANG Zhichun',ZUO Wenping’
(1. Electric Power Research Institute,State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China;

2. School of Electrical and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074 ,China)
Abstract:In order to meet the high demand of power supply quality for large capacity and highly sensitive
users, a topology structure of cascade H-bridge with energy storage and source-load isolation and a design
method of key parameters considering the redundancy of cascade H-bridge are proposed. A set of power
supply quality improvement device with the capacity of 1 MV+A for highly sensitive users is developed.
Based on power grid simulator,the device performance test platform is built to test the output performance
of the device in case of various power supply quality events. The test results show that the proposed topo-
logy can automatically realize seamless switching between power grid and energy storage power supply,and
provide an effective method for improving the comprehensive power supply quality of highly sensitive users.
The proposed parameter design method can reduce the number of energy storage inputs and extend the
energy storage life.

Key words:power supply quality;comprehensive improvement;topology structure;redundancy;parameter design

(LE4#% 202 continued from page 202)

Arc fault identification method based on wavelet packet transform and
high-order cumulant

BAI Hui"?,XU Zhihong'"*

(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. Fujian Key Laboratory of New Energy Generation and Power Conversion,Fuzhou 350108, China)

Abstract: For low-voltage distribution systems, when a mixed load is applied or an arc fault occurs in the
branch,the recognition difficulty of arc fault is greatly improved. Aiming at this problem,an arc fault recog-
nition method based on wavelet packet transform and HOS (High-Order Statistics) is proposed. Firstly, the
voltage and current data of different loads and branch arc faults are collected, and an arc fault waveform
database is established. Then, the wavelet packet transform is used to analyze the arc current signal, the
characteristic frequency band of fault arc is determined,and the arc current waveforms are reconstructed as
the characteristic signal. By analyzing the fourth-order cumulant value of the fault arc characteristic signal,
a criterion for identifying arc fault in time domain is proposed. The criterion can accurately and quickly
identify the arc fault generated under the conditions of single load and mixed load, branch arc fault, ete.,
and can accurately detect the moment when the arc fault occurs,which provides a reference for branch arc
fault identification and arcing time research.

Key words:wavelet packet transform;higher-order cumulant;arc fault;arcing time;branch arc;fault identifica-

tion
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