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On the Measured Values at Protective Relay Terminal
in Unbalanced Fault Conditions in Power System

Toichiro Koike

Abstract

In the first chapter, the method of computing the system voltages and currents in
multi-machine power system are presented for the conditions of various unbalanced
faults, including the fault point impedance. Then, the loci of vector impedance measured
at the distance relay terminal are proved to have a circular characteristic by the gradual
change of fault resistance. A practical example of a 196 KV system in Hokkaido district
is also presented in the last paragraph of this chapter.

The impedance measured at the distance relay terminal in power system changes
with the movement of faulted point in transmission line. In the second chapter, the
locus of impedance measured by unfaulted phase relay is proved to have an arc of a
circle, and its two ends move on two circles. The two circles are the near-by terminal
fault circle and the remote terminal fault circle. It is also proved theoretically and by
a practical example that this arc changes its location systematically in accordance with
the values of internal voltage at the two internal voltage terminals.

The elliptical characteristic of the terminal power due to the fault point resistance
is explained in the last chapter. It is necessary to consider the effect of fault resistance
before the setting of a system protective relay contact, in order to detect the system
unbalanced fault condition. In this chapter, it is proved that the mean power, each
phase power and each phase sequence power at the faulted point, the relay terminals
and the terminals generating each internal voltage in the system unbalanced fault state
are generally expressed by elliptical loci on power coordinate plane, which can be ob-
tained when the fault point resistance K, changes. And it is also clarified that the
points on the loci for R;=0 indicate the power of metalic fault state, and that the points
corresponding to Ry=co refer to the unfaulted condition.

The elliptical characteristics mentioned above are verified by the practical calcula-
tion of a 196 KV system.
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