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Abstract: The influence of controllable hybrid reactive power compensation on the transient characteristics of transmission lines
needs to be studied urgently. Compared with conventional transmission lines, the actual breaking conditions of ultra high voltage
(UHV)transmission line circuit breakers with controllable hybrid reactive power compensation are more stringent, which pose a great
threat to system insulation. The most serious over-standard condition of transient recovery voltage of UHV controllable hybrid reac-
tive power compensation line is taken as the research object. An equivalent model for single-phase grounding faults in UHV hybrid
reactive power compensation lines is established, and the influencing factors of transient recovery voltage are analyzed. The transient
recovery voltage(TRV) suppression measure of controllable hybrid reactive power compensation line is proposed. By combining the
theoretical analysis of equivalent parameter lumped circuit with PSCAD/EMTDC simulation, the suppression effects and feasibility of
fast linkage bypass series compensation, circuit breaker with opening resistance, and fast grounding switch on transient recovery volt-
age are discussed, and the best suppression measure of transient recovery voltage is obtained, which provides a practical reference for
UHYV engineering construction.
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Fig. 3 Equivalent model diagram of double single-phase

ground fault

Tab. 1 Parameters of UHV demonstration line Q-km

25 FARM-R NS B2
R, 0. 007 580 0.008 010
X, 0. 263 650 0. 263 100
C, 0.013 970 0.013 830
R, 0. 154210 0. 156 300
X, 0. 830 600 0. 782 100
C 0. 009 296 0. 008 955
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Fig. 4 UHV transmission line equipped with controllable HRPC
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Tab. 3 Influence of resistance values of th opening resistor
installed in circuit breakeron TRV of HRPC line

IR HLBH/Q TRV W {8 /kV - F+#ERRRV/(KV-ps)

Te il 2772 1.35
ESn| 1366 0.36

400
GBI 1242 0.40
W 1495 0.48

500
L] 1387 0.50
T 1598 0.42
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BRI 1398 0.47
Fbra 1685 0.52

700
SHBhKE 1468 0.56
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Tab. 4 Influences of HSGS closing time on closing currents

and breaker breaking currents

A IR ] /s B IR LI Ty KA Wt s T I FL O 2 /KA
1.035 11.89 15.98
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Fig. 17 Waveforms of breaking currents of circuit breakers
changing with secondary fault times
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