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Compensation of the Secondary Voltage of a Three Winding Coupling Capacitor
Voltage Transformer

L HE - ¢ mE

%5 j( g kK ?;E }:jz | kkk

-k

(Yong—-Cheol Kang + Yeon-Hee Kim - Taiying Zheng - Sung-Il Jang * Yong-Gyun Kim)

Abstract - Coupling capacitor voltage transformers (CCVTs) have been used in extra or ultra high voltage systems to
obtain the standard low voltage signal for protection and measurement. For fast suppression of the phenomenon of
ferroresonance, three winding CCVTs are used instead of two winding CCVTs. A tuning reactor is connected between a
capacitor voltage divider and a voltage transformer to reduce the phase angle difference between the primary and
secondary voltages in the steady state. Slight distortion of the secondary voltage is generated when no fault occurs.
However, when a fault occurs, the secondary voltage of the CCVT has significant errors due to the transient components
such as dc offset component and/or high frequency components resulting from the fault. This paper proposes an
algorithm for compensating the secondary voltage of a three winding CCVT in the time domain. With the values of the
measured secondary voltage of the three winding CCVT, the secondary, tertiary and primary currents and voltages are
estimated; then the voltages across the capacitor and the tuning reactor are calculated and then added to the measured
voltage. Test results indicate that the algorithm can successfully compensate the distorted secondary voltage of the three
winding CCVT irrespective of the fault distance, the fault impedance and the fault inception angle as well as in the

steady state.
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