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Fig.1 Monitoring device of grounding electrode line
impedance based on injection of
high frequency current signal
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Fig.2 Equivalent network of grounding electrode line
under breakage faults at same position
of double-circuit line
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Fig.3 Equivalent network of grounding electrode line
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under breakage faults of single-circuit line
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Fig.4 Simplified network of grounding electrode line

breakage faults of single-circuit line
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Fig.5 Relationship between minimum deviate of

impedance and line length
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Fig.6 Deviate value of impedance changes with
fault position under 13.95 kHz high
frequency injection signal
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Fig.7 Deviate value of impedance changes with
fault position with optimized frequency
under breakage faults
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High frequency impedance characteristics of HVDC grounding electrode line under

breakage fault and adaptability of impedance monitoring system
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Abstract:Based on the distributed parameter model of transmission line,the high frequency impedance cha-
racteristics of HVDC (High Voltage Direct Current) grounding electrode line under breakage fault are de-
duced and analyzed. When the length of grounding electrode line is longer than the half-wavelength of in-
jected signal, for breakage faults in double transmission lines, the imaginary part of high frequency mea-
sured impedance at the head end of the grounding electrode line changes periodicity with fault position,
but the variation exceeds the impedance value at normal operation. When the length of grounding elec-
trode line is close to the integer multiple of half-wavelength of the injected signal, the measurement of
high frequency impedance is almost equal to that of normal operation,breakage faults at some special posi-
tion cannot be identified. To improve the reliability of impedance monitoring device,a strategy based on fre-
quency optimization selection for high frequency injected signal is proposed. Based on the measured param-
eters of line,the injection signal frequency is selected to eliminate the dead band of protection strategy. Fi-
nally, an electromagnetic transient simulation model is established in PSCAD according to the parameters of
an actual +800kV /8 000 MW UHVDC(Ultra HVDC) system,and the validity of the analysis and conclu-
sion is verified.
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