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An overload control strategy for AC/DC hybrid power grid considering dynamic
electro-thermal characteristics of transmission lines
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Abstract: The blocking of large-ampacity HVDC or the tripping of the AC transmission line after an accident will cause
power flow transfer sharply and increase the risk of cascading faults in AC/DC hybrid power grid. Therefore, it is needed to
take reasonable safety control measures to prevent the spreading of the accident in time. An overload control strategy for
AC/DC hybrid power grid is proposed. This strategy brings the dynamic electro-thermal characteristics of the conductor into
the safety constraints to fully excavate the short-time overload capability of transmission lines and then coordinates the active
power adjustment of generators, power transmission adjustment of HVDC, and load shedding measures to realize the
dynamic optimal power flow control associated with time. The optimization control model takes minimum total cost as the
objective function, which can quickly obtain the economic and reasonable overload control scheme through selecting control
variables, to effectively prevent cascading tripping in AC/DC hybrid power grid. Finally, compared with the control methods
by adopting different line safety constraints and different optimal variables, the effectiveness and superiority of the proposed
strategy are verified through case studies on the modified IEEE 39-node power systems.
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Fig. 1 Framework of the overload control in AC/DC power grid
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Fig. 2 Flowchart of post-accident power flow over-limit line

and control variables selection for overload control
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Fig. 5 Overload control results of Case A after power grid fault
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Fig. 7 Overload control results of Case C after power grid fault
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