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Transient overvoltage calculation method of HVDC sending-end system under DC bipolar blocking
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Abstract: A U-HVDC system’s transient overvoltage caused by DC blocking will threaten the safe operation of a system.
Thus an analytic formula calculating transient voltage of the commutation bus after DC bipolar blocking is derived. Based
on this, the equivalent model of the power network of the sending-end system is established, and the transient overvoltage
calculation method of any key node of the AC system is derived. In order to judge the severity of the high voltage
crossing problem faced by the new energy node and find the weak link of the system in advance, the impedance ratio is
proposed to represent the transient overvoltage degree of the node. The voltage rise value of the node transient voltage
increases linearly with the increase of the impedance ratio after DC bipolar blocking. Finally, the CIGRE HVDC standard
test system and the Jiquan #1100 kV DC transmission sending system are set up in the DIGSILENT simulation platform to
verify the correctness of the transient overvoltage calculation method of HVDC sending-end system.
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Fig. 1 Equivalent circuit of AC/DC hybrid system
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Fig. 2 Commutation bus voltage with different
reactive power configurations
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Fig. 3 AC system equivalent model after DC blocking
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Fig. 4 Influence of impedance ratio and AC bus voltage rise on
the voltage of any node in the sending communication system
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Fig. 5 DC transmission standard test system
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Table 1 Parameters of DC transmission standard test system
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i, B MU i b2 AN (Za=0) LA & Zu 7
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Table 2 Bus bar’s transient overvoltage results at

different impedance ratios
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Fig. 6 DC near-area network structure diagram
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Table 3 220 kV bus transient voltage rising result
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Table 4 110 kV bus transient voltage rising result
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