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Fig.1 Connection diagram of ST-PST
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Modeling and application of phase-shifting transformer
based on full winding topology structure
LI Xiaohua',CHEN Zhensheng', LUO Yijie',LIU Wei*,TU Qingrui’
(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;
2. Power Dispatching Control Center of Guangdong Power Grid Corporation,Guangzhou 510600, China)

Abstract: For the problem that the existing steady-state mathematical model of phase-shifting transformer
cannot be applied to the calculation of electrical quantities of internal and external port faults, its full-
phase mathematical model is established based on the phase-component method. Taking symmetrical two-
core phase-shifting transformer as an example, the relationship equation between node voltage and current
is derived according to its electromagnetic constraint relationship, and then the nodes are combined and
grounded by winding topology structure to obtain the admittance matrix of the phase-shifting transformer
and the full-phase equivalent circuit model, then the matrix is modified aiming at adapting to the calcula-
tion under different fault conditions. Finally,the operating characteristics of symmetrical two-core phase-shifting
transformer in different phase sequence networks are analyzed by the proposed model. Comparing the simu-
lative results, it can be seen that the proposed full-phase mathematical model can accurately calculate the
electrical quantities of various port faults, and the equivalent phase sequence circuit can effectively reflect
the operating characteristics of phase-shifting transformers under different sequence components.

Key words: symmetrical two-core phase-shifting transformer; winding connection; phase-component method;

full-phase mathematical model;operating characteristics
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Fig.Al Equivalent circuit diagram of ST-PST
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Fig.A7 Full-phase equivalent circuit model of ST-PST



&AL ST-PSTHASH
Table A1 Phase-shifting transformer technical parameters

ZH RS HE AR HUE
BERE Sv/ (MVA) 74.75 73.14
e R kv 28.75X2/185 130/107
BE HLIR In/KA 1.3/0.39 0.56/0.68
J5 BE BT Vs/ % 0.322 0.022
HE HUE Un/kV 220
AR San/ (MV A 225
4% D +0
B RBEAR A amax/ (9 25
AR f/Hz 50
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