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Fig.1 Zero-sequence network with single-phase
grounding fault
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Fig.2 Flowchart of faulty line selection algorithm
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fault in distribution network
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Tab.1 Results of faulty line selection
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energy of each feeder
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Tab.2 Results of faulty line selection for
arc-grounding fault of line 2
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Tab.3 Results of faulty line selection with noise
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Faulty line selection based on transient wavelet energy
for non-solid-earthed network
WU Lepeng, HUANG Chun,LIN Dabin,ZHU Zhijun,JIANG Hongtao
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The fault characteristics of transient zero-sequence network are analyzed in detail,which
demonstrates that,the energy spectrum of fault near phase-voltage peak is different from that of fault near
zero-crossing point. Aiming at the inaccurate selection of faulty line of non-solid-earthed network when fault
occurs near the zero-crossing point of phase voltage,a method of faulty line selection based on transient
wavelet energy is proposed,which carries out the wavelet transform of transient zero-sequence current for
each feeder,calculates the high- and low-frequency wavelet energies according to the wavelet coefficients,
and selects the faulty line according to the maximum value of high- or low-frequency energy. Results of
EMTP simulation show that,the proposed method is immune to the closing angle,fault distance,transition
resistance ,arc,system operating mode ,etc.,and the faulty line can be accurately and reliably selected when
the single-phase grounding fault occurs with high resistance at the end of line or the fault occurs near the
zero-crossing point of phase voltage.
Key words: non-solid-earthed network; single-phase grounding fault; faulty line selection; wavelet energy;
EMTP; electric grounding; computer simulation
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Design of ADRC-based controller for VSC-HVDC system

FAN Bin',WANG Ben',LI Xinyu?
(1. School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031 ,China;
2. Department of Electrical Engineering, Langfang Polytechnic Institute , Langfang 065000, China)

Abstract. The operating principle of VSC-HVDC system is briefly discussed and its transient mathematical
model is established in the synchronous rotating coordinates. The ADRC (Auto Disturbance Rejection
Control) method is adopted in the design of outer loop voltage/power controller to generate the inner loop
current references for rectifier and inverter. The Fal function is employed in the outer loop of sending
terminal and the first-order ADRC is employed in its inner loop to track the current reference while the
first-order ADRC in the outer loop of receiving terminal and the Fal function in its inner loop to track the
current reference,which is applied to realize the complete decoupling of system model and the independent
control of system active power and reactive power. The designed controller is simulated with MATLAB/
Simulink and results show that,with satisfied control performance,system responds quickly to the variation of
AC/DC system voltage and the step change of active/reactive power.

Key words: VSC; HVDC power transmission; auto disturbance rejection control; Fal function; extended

state observer



