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circuit of three-phase five-limb ST
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Fig.1 Schematic diagram of iron-core structure and flux distribution of three-phase five-limb ST
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Chaotic characteristic analysis and feature recognition of mechanical failure of

high voltage reactor winding and iron core
MA Hongzhong',HOU Pengfei',YAN Yan',WU Jinli',CHEN Xuan’,ZHU Chao’
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;

2. Maintenance Branch Company of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211102, China)
Abstract: Firstly, the chaotic characteristics of the vibration signals of high-voltage shunt reactor are judged
according to the Kolmogorov entropy. On the basis of proving the chaotic characteristics of the vibration
signals,the vibration signals are reconstructed,and the change law of phase trajectory under different voltage
levels, fault types and fault levels is analyzed. Then, the maximum Lyapunov exponent, Kolmogorov entropy
and correlation dimension are used as a set of chaotic indices to quantitatively calculate and characterize
the chaotic characteristics of the vibration signals before and after the mechanical fault of high-voltage
shunt reactor’s winding and iron core. Finally,the multiple chaotic indices are used to construct a feature
space for fault identification, and the superiority of multiple chaotic feature space in fault identification is
verified by comparing with existing fault identification methods. The verification results show that the multi-
chaotic feature recognition space can accurately realize unsupervised online fault recognition,and its accuracy
rate is at least 5% higher than that of the existing methods.

Key words: electric reactors;electric windings;iron cores;fault identification;vibration signal;chaos analysis;

feature space
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Quasi steady-state model of three-phase five-limb ST based on duality principle

ZHOU Chao,HAN Song,BU Liang,PAN Yuhang
(The Electrical Engineering College, Guizhou University , Guiyang 550025, China)

Abstract:In order to further study the external features of ST(Sen Transformer),the quasi steady-state model
of three-phase five-limb ST based on the duality principle is proposed. Firstly, by analyzing the magnetic
circuit of the three-phase five-limb ST,the duality principle-based equivalent calculation model considering
the eddy current effect of iron-core and the magnetic-circuit coupling effect is established. Then, according
to the electrical connection between the three-phase five-limb ST and the external system, the electrical
analysis model of the voltage and current of each winding is deduced. Combining the above models, the
quasi steady-state model of three-phase five-limb ST with magnetic-circuit coupling is obtained. The pro-
posed model is compared with the existing literature in terms of power flow control,and compared with the
MATLAB / Simulink simulation model in terms of fault analysis,both of the results can verify the effective-
ness of the proposed model. Besides,the output current unbalance degree of ST with different core struc-
tures is compared under unbalanced load conditions, the result shows that the three-phase five-limb ST is
more suitable for the unbalanced load conditions.

Key words:duality principle;three-phase five-limb Sen transformer;quasi steady-state model; power flow con-

trol ; models
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Sen Transformer
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Fig.Al Schematic diagram of ST’s interconnection to transmission network
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Fig.A2 Equivalent circuit model of three-phase five-limb ST
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Fig.A4 Three-phase equivalent circuit for secondary windings of three-phase five-limb ST
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Table B1 Parameters of electrical system
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Table B2 Structure parameters of three-phase

five-limb ST
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circuit current under different short circuit faults
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