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DWT-PNN based fault detection method for flexible DC transmission system
JIN Tao"?,ZHANG Ke',CHEN Jian'
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China;

2. Fujian Key Laboratory of New Energy Generation and Power Conversion,Fuzhou 350108, China)
Abstract: The failure of the flexible DC transmission system greatly affects the stability of power system.
The existing transmission line fault detection methods have the problems of difficult threshold selection,
sensitivity to transition resistance changes and long detection time. A method of fault type detection and
position discrimination based on wavelet energy ratio using PNN (Probabilistic Neural Network) is proposed.
The frequency characteristics of the transient voltage are obtained by fast Fourier analysis of the measured
voltages of the bus and line under different fault types, and then DWT (Discrete Wavelet Transform) is
used to obtain the wavelet energy characteristics at different scales. The fault type and fault location can
be determined accurately according to the output results of PNN. The electromagnetic transient model of
the four-terminal flexible DC transmission network is built under PSCAD / EMTDC environment. The simu-
lative results show that the proposed method can detect the fault type and fault location of high resistance
grounding fault accurately,without being affected by the transition resistance.

Key words: flexible DC transmission system;fault detection;wavelet transform;wavelet energy ratio;probabi-

listic neural network
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Design of three-phase software phase locked loop based on prefilter
LIU Qide', WANG Haiyun', WANG Haocheng’,XU Yong'

(1. Research Center of Renewable Energy Generation and Grid-connected Control Engineering Technology,

Ministry of Education,College of Electrical Engineering, Xinjiang University, Urumqi 830047, China;

2. College of Electronic and Information Engineering, Yili Normal University, Yining 835000, China)
Abstract: In order to solve the problems of large phase-locked error and slow dynamic response of tradi-
tional SPLL (Software Phase Locked Loop) under unbalanced and distorted voltage,a prefilter SPLL based
on MAF (Moving Average Filter) is proposed, which is based on the principle of traditional SPLL. A fast
unbalanced component suppression and phase delay compensation method is applied to improve the perfor-
mance of MAF, which effectively improves the dynamic response speed and phase-locked accuracy of the
proposed SPLL. Through MATLAB / Simulink simulation platform and TMS320F28335 DSP (Digital Signal
Processor) chip, the control strategy of the proposed SPLL is verified under the condition of three-phase
voltage unbalance and voltage distortion. The results show that the SPLL has small phase-locked error, fast
dynamic response speed and high stability.

Key words: software phase locked loop; moving average filter; phase delay compensation;voltage distortion;

digital signal processor
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