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Circuital Characteristics of Ideal Three-phase Transformer Connections

In-Gyu Park
Wonkwang University

Abstract - Mathematical singularities of circuit equa-
tions with three-phase ideal transformer connections
are studied. Three-wired wye-wye connections, del-
ta-delta connections, and primary four-wired
wye-delta connections are singular. The matrices of
their circuit equations have zeros in their eigenvalues.
Three-wired wye-delta connections, wye-wye-delta
connections, and primary four-wired wye-wye con-
nections are not singular. The physical meaning of
their singularities is that they are sensitive and prone
to be ill-conditioned. Equivalent shunt admittances
representing ion losses and magnetizing inductances
make the singular matrices non-singular in wye-con-
nected circuits. And, equivalent series impedances
representing copper losses and leakage inductances
make the singular matrices non-singular in delta-con-
nected circuits. The tableau analysis is used for the
study.
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