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Research of CVT Transient Response
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Abstract: When the over-voltage of power-grid reaches a certain value, the reactor of CVT may be saturated within
a very short time; thus the voltage ratio of CVT is reduced under the condition of low frequency oscillation. In this
paper, the action of over-voltage protection of the 500 kV Duole—Yongfeng No. 1 transmission line is analyzed to
find out the reason why secondary side voltage of CVT is amplified in such circumstance. Simulation of over-
voltage and calculation of transfer characteristics of CVT with voltage deviating from the power frequency are
conducted to determine the deviation of voltage measurement of the saturated CVT. It is concluded that the action
of over-voltage protection of the 500 kV Duole-Yongfeng No. 1 transmission line is due to the change of transfer
characteristics of CVT, which results in an amplification of the voltage measurement under the working condition of
low-frequency saturated over-voltage. Field test demonstrates that the analysis in this paper is correct.
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Table 1 Sequence parameters of 500 kV Duoyong

transmission line
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Wave record form of no-load opening
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Fig. 2 Over-voltage simulation waveform of Duole side
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Table 2 Comparison of the results between simulation

and CVT measurement
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Fig. 3 Complete equivalent circuit diagram of CVT
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Fig. 4 Simplified equivalent circuit diagram of CVT
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Fig. 5 Frequency response curve of CVT
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Table 3 Analyses of CVT over-voltage measuring

deviation under saturation
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Fig. 7 Measuring voltage of capacitor divider from

reactor tapping

AR i L R SN | CVT R 470 HR L 28 00
I B A9 22K T 112 25 3000 ) = A L s A IR 3 9
(2 41 Hz), BXTLLIE 5.6, CVT AN i
HH R S A T e H B B S W AR | B AR T W A
W PIRES A TR AR = AR I e (4
RS IR 4,

R4 GERTHHSWTBEMNKERITLL

Table 4 Comparison of the over-voltage measuring

results during no-load opening
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