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ABSTRACT: The assumption of the AC commutating
voltages being unchanged during the fast HVDC simulation
can affect the results of the two-time-step transient stability
simulation of the AC/DC power system. This effect and its
origin are analyzed. The assumption may delay the action of
some HVDC controls with switching characteristics, resulting
in errors in simulation results, and may even cause
misoperation of the HVDC switching controls in the case of the
study of multi-infeed HVDC systems. A variable-step
simulation method considering HVDC switching controls is
proposed. It can make the HVDC switching controls act in time
during the simulation. Both the conventional two-time-step
method and the new variable-step method were implemented.
Cases study shows that the proposed method can obtain a better
accuracy than the conventional one, and the calculation
efficiency is not eroded.
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Fig. 1 Hlustration of HVDC converter
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Fig. 2 Cable representation of DC line
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Fig. 3 lustration of HVYDC control arrangement
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Fig. 4 Flowchart of one simulation step of variable step
method considering HVDC switching controls
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Fig. 5 Test system containing a single HVDC
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Fig. 7 Test system containing a double-infeed HVDC
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