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Fig.1 DC arc furnace power supply system
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Fig.10 The cross-correlation number of SVC
and load reactive power under two
control strategies
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Flicker suppression optimization of DC arc furnace

based on improved TS fuzzy algorithm
ZHU Mingxing"?*, XU Luyao', GAO Min"’
(1. School of Electrical Engineering and Automation, Anhui University , Hefei 230039, China;
2. Anhui University Green Industry Innovation Research Institute , Hefei 230601, China)

Abstract:In order to improve the flicker suppression performance of static var compensator (SVC) in response to impact loads
such as DC electric arc furnace, a SVC rolling predictive control method based on the improved Takagi-Sugeno (TS) fuzzy
algorithm is proposed. Firstly,the electrical model of DC electric arc furnace is established and its reactive power characteristics
are simulated and analyzed. Then,an improved method of range adaptive correction is proposed to address the issue of abnormal
output set to O when the classical TS fuzzy prediction algorithm is applied to fluctuating loads. This method can eliminate the
outliers caused by the application mechanism of a class of algorithms,so as to improve the reliability and accuracy of TS fuzzy
algorithm for reactive power prediction of fluctuating loads. Finally,based on the model training time constraint,a reactive power
half-cycle rolling predictive control model is established to predict the reactive power 10 ms in advance. It is competent to
improve the lag characteristics of the traditional SVC control system response. The simulation results show that the average
flicker improvement rate of the proposed method increases by 54.17% compared with the traditional SVC control method, and
the suppression effect of flicker phenomenon is significantly improved.

Keywords ; Takagi-Sugeno (TS) fuzzy algorithm; DC arc furnace; static var compensator ( SVC) ; predictive control ; anomaly

correction ;flicker suppression
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High-frequency coupling current calculation model of overhead

multi-conductor transmission lines in electric power system
XIE Weichen, GUO Jun, ZHENG Qunshuang, XIE Yanzhao
(Xi'an Jiaotong University ( State Key Laboratory of Electrical Insulation and Power Equipment) ,Xi’an 710049, China)

Abstract: Overhead transmission lines are the significant component of electric power system, where the over current can be
coupled with the transient electromagnetic field or excitations (such as high-altitude electromagnetic pulse). As the coupling
path of strong electro-magnetic interference, overhead transmission lines cause serious interference to the power system. Among
the existing modelling methods, the classical transmission line theory may generate large error when dealing with the high-
frequency coupling problem , where the cross dimension of the transmission line is not electrically small. Numerical full-wave
method ('such as moment of method) which relies on the grid subdivision with low efficiency when dealing with long
transmission lines. Moreover,the number of cables is usually large in electric power system,and the ground are considered as
the lossy ground. Therefore,to address the above mentioned problems,an asymptotic method is proposed to calculate the high-
frequency coupling current along overhead transmission lines in electric power system. Based on the asymptotic theory with high
calculation efficiency, the scattering and reflection process are introduced to quantify higher-order model components. In
addition , the arbitrary number of wires , arbitrary parameters of the ground and different excitations are considered to derivate the
current expression. Finally, the validity and reliability of the proposed method are tested using the full-wave simulation and
antenna irradiation experiment. The proposed method can quickly calculate high-frequency coupling current,which can provide
theoretical basis and data support for protection and electromagnetic effect study of overhead transmission lines.

Keywords : overhead transmission lines;lossy ground ; asymptotic method ; high-frequency coupling current ; full-wave numerical

algorithm ; antenna irradiation experiment
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