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Fig.1 Schematic diagram of simple power grid
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Fig.2 Equivalent circuit of sequential fault component
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Fig.3 Composite sequence network of fault point
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Novel method of fault direction identification for inverter-interfaced
power supply access
LIU Wei',LAI Qinghua’,LIU Huiyuan®’,ZHANG Zhe*, TAN Taoliang’
(1. Power Dispatching Control Center of Guangdong Power Grid Corporation,Guangzhou 510000, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;

3. Yangjiang Power Supply Bureau of Guangdong Power Grid Corporation, Yangjiang 529500, China)
Abstract: The characteristics of short circuit current of renewable energy sources are quite different from
those of traditional generators. When applied to tie lines and collector lines of renewable energy stations,
the traditional direction components may not operate correctly. A novel method of fault direction identifica-
tion suitable for the inverter-interfaced power supply access based on the fault features of renewable ener-
gy sources is proposed. The fault type is judged by sequence voltage,and the fault direction is identified
according to the difference of sequence current ratio and current amplitude between forward and backward
faults. The digital simulative results show that the proposed method can correctly judge the fault direction
in different fault types,and is less affected by the transition resistance,so it has good engineering applica-
tion value.

Key words: renewable energy sources;inverter power; direction components;fault direction;relay protection;
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Analysis of operation and reactive power compensation characteristics for
four-winding inductive filtering transformer at fundamental frequency
HUANG Zhao',LLUO Longful,SHI Saimei?, TIAN Ye'
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. Hunan Provincial Key Laboratory of Grids Operation and Control on Multi-power Sources Area,
Shaoyang University , Shaoyang 422004, China)

Abstract: On the basis of multi-winding transformer structure, magnetic balance equations and implementing
restraint of inductive filtering,a radiation equivalent circuit model of a FWIFT(Four Winding Inductive Fil-
tering Transformer) is deduced,a mathematical model is built,and characteristics of operation and reactive
power compensation based on inductive filtering method at the fundamental frequency are mainly analyzed.
Through a prototype simulation using MATLAB, experiment and an engineering test of a 220 kV substation,
it is verified that the operating characteristics and reactive power compensation of the FWIFT can be
achieved by the filtering winding connected capacitors at fundamental frequency. The simulative and test
results show that the operation function of the FWIFT is similar to the traditional three winding transformer,
and the grid-side voltage RMS(Root-Mean-Square) values are slightly increased,but the current RMS values
are moderately reduced,and so that the power factor is improved at fundamental frequency.
Key words: four-winding inductive filtering transformer; equivalent circuit model; reactive power compensa-

tion;; capacitors ;inductive filtering method
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