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Abstract: With the increase of voltage level and transmission power, the reactive power of the system changes more frequently, which
is not conducive to arc extinguishing and seriously threatens to the safe and stable operation of transmission lines. Based on the AC/
DC hybrid reactive power compensation (HRPC) line , the influence of the compensation degree of the hybrid reactive power
compensation (HRPC) device on the submarine current and recovery voltage is studied. The measures of hierarchical controllable
high reactance and small reactance linkage control are analyzed to suppress the submarine arc, and an improved timing control
strategy for bypass circuit breakers is proposed. The results show that when the series compensation degree is 20%, the compensation
degree is 70%, and the small reactance is 700 mH, the amplitude of the submarine current and recovery voltage is the smallest, and the
suppression effect is the best. In addition, the control strategy of using the bypass circuit breaker to disconnect after the extinguishing of
the submarine arc can further accelerate the extinguishing rate and improve the success rate of single-phase reclosing. The research results
provide theoretical basis and technical support for the application of HRPC in long-distance high-capacity hybrid transmission lines.
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Fig. 1 Schematic diagram of submarine arc current during
faults in AC/DC hybrid lines
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Fig. 2 Coupling Model of AC/DC Hybrid Lines
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Fig. 3 Schematic diagram of submarine arc current generated
by residual voltage discharge in RLC circuit
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Fig. 4 Fault simplified circuit
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Fig. 6 Impact characteristics of submarine current
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Fig. 7 Characteristics of submarine currents with different
series compensation degrees
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