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Abstract

GPT Ferro—resonance analysis and
prevention measures by unbalanced

charging capacity

YOON SOOHWA
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

In the power system, ferro—resonance caused by the
same or similar values of the non-—linear inductance( ) of
the PT and the charging capacity (X, of the system is a
problem that continuously occurs in the power system for
various reasons and has a great adverse effect on the
facilities. There has been a long and steady demand for
solutions from industrial engineers.

In particular, 1n order to solve the cause of
ferro—resonance occurring in the 345kV M.Tr tertiary GPT,

a GPT with an improved saturation voltage is installed to
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remove the non-—linearity of the inductance (L), or an
additional capacitor (C) is added to the 345kV M.Tr
tertiary side. Efforts have been made to remove the
system condition in which ferro—resonance occurs by
installing it. However, power facility damage due to ferro
resonance are still occurring, and additional causes should
be analyzed and solutions should be presented.

Therefore, this report studied the effect of unbalanced
charging capacity( ) on ferro—resonance, which was not
dealt with 1n previous studies, and suggested a solution.
The analyzed cases are the case of overvoltage caused by
the difference in the charging capacity due to the
difference in the length of the 345kV M.Tr tertiary side
cable and the unbalanced charging capacity due to the
discharge current during asynchronous opening of the
345kV  M.Tr tertiary side circuit—breaker results in
overvoltage and ferro—resonance.

Design EMTP modeling by measuring the charging
capacity due to differences in cable length, which was not

reflected in the previous study, and the phase to phase and
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phase to ground charging capacity of power facilities
(M.Tr, GPT). The reliability of EMTP modeling was
inspected through the verification process of comparing the
similarity between the real and simulated waveforms and
comparing the magnitudes of the calculated over—voltage
and the simulated over—voltage.

As a method to solve the unbalanced charge capacity
caused by the asynchronous opening of the 345kV M.Tr
tertiary circuir—Breaker through verified EMTP modeling,
the limit resistors are installed in GPT secondary and
tertiary to form a return path of the discharge current that
causes the unbalanced charge capacity was presented. The
effect of installing the limit resistor was simulated by
considering various variables such as the size of the
resistor, the input time, and the size of the discharge
current, and the optimal size and input timing of the limit
resistor were suggested. By applying this result to the real
system, 1t has been demonstrated that overvoltage and
ferro—resonance are resolved when the circuit—breaker is

opened, and this solution will be applied company—wide.
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The result of this study i1s that it takes a lot of time to
prevent ferro—resonance through EMTP analysis before
power system design, and it 1S expected to bring many
advantages to the power industry by suggesting a method
that can be applied in general by replacing the complicated

method.

keywords : ferro—resonance, limit resistor, unbalanced charging
capacitor, overcurrent
Student Number : 2020—22545
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