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Fig.1 Traditional equivalent circuit of three-winding transformer
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Fig.2 Modified equivalent circuit of three-winding transformer
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Fig.3 Transient equivalent circuit of four-winding transformer based on coupling leakage inductance
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Fig.4 Single-line diagram of equivalent circuit of

four-winding transformer
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Fig.5 Equivalent circuit of four-winding transformer

for short circuit current calculation
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Fig.7 Comparison of three-phase short circuit
currents between different methods
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Fig.8 Simulative results of four-winding transformer
during single-phase short circuit fault
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Fig.9 Comparison of single-phase short circuit
currents between different methods
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Transient model and short circuit calculation of four-winding transformer

based on coupling leakage inductance
DUAN Zhenfeng' ,FU Pengwu' , WU Jiafang’ ,HE Zhi' ,ZOU Xing',ZHOU Niancheng’
(1. State Grid Loudi Power Supply Company,Loudi 417000, China;2. State Key Laboratory of Power Transmission

Equipment & System Security and New Technology , Chongqing University , Chongqing 400044, China)

Abstract; To ensure the protection setting reliability of substations containing four-winding transformer, it is neces-

sary to study the detailed transient model of four-winding transformer and its equivalent circuit for short circuit calcu-

lation. The shortcomings of conventional transformer equivalent circuit are analyzed ,and the equivalent circuit based

on the improved coupling leakage inductance is deduced. According to the topological structure of three-phase three-

column type four-winding transformer, the duality principle is employed to establish an electrical circuit and magnetic

circuit transient model of four-winding transformer based on coupling leakage inductance. According to the characte-

ristic that the mutual impedance of leakage magnetic circuit is far less than its leakage impedance, the simplified

equivalent circuit and zero-sequence impedance of four-winding transformer for short circuit calculation is deduced.

Taking a 220 kV substation as a simulation calculation example,the result shows that the proposed transient model

and short circuit calculation method of four-winding transformer can accurately calculate short circuit current of the

substation containing four-winding transformer.

Key words : four-winding transformer ; coupling leakage inductance ;transient model ;short circuit currents ;calculation
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Fig.A1 Simulation model of a 220kV substation with four-winding transformer
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Table A1  System parameters
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