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Piecewise Frequency-domain Modeling of Large Power Transformer Windings for
Very Fast Transient Overvoltage Simulations
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Tsinghua University), Haidian District, Beijing 100084, China)

ABSTRACT: A piecewise modeling method is proposed in
this paper, to meet the need of very fast transient overvoltage
(VFTO) simulations of large EHV and UHV power
transformers and to overcome the challenges that it is difficult
to apply the multi-transmission line (MTL) model to the whole
winding and to determine the frequency-dependent parameters
in a model within about 10 MHz frequency. A new lumped
RLC circuit model was applied in the frequency range below
4 MHz, and the lossless MTL model was used in the range
above that frequency. As a result, the complexity of calculation
was greatly reduced and hence the proposed model can be used
to model the winding with a large number of turns. In the
model, the frequency-dependent losses and inductances were
determined in the new RLC circuit and MTL model
respectively. Besides, the concerned frequency range up to
10 MHz was divided into three sections with joint frequencies
at 100 kHz and 4 MHz, in which the sampling rates were 1, 10
and 50 kHz respectively so that not only the accuracy of the
solutions at the low-frequency section can be improved, but
also the computational time can be largely saved at the high-
frequency section. The theoretical analysis and simulations
showed that the proposed method is valid for the VFTO
simulations of large power transformers.

KEY WORDS: very fast transient overvoltage (VFTO); power
transformer; simulation modeling; lumped circuit; multi-
transmission line model
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