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Abstract: PubMed

The mathematical relation between the value of sub-module capacitance and operational characteristics
of HVDC system is analyzed in four aspects, i.e., the steady-state energy conversion process, dynamic
response process of active power control and transient energy conversion process in modular multi-
level converter HVDC power transmission system as well as the requirement to bridge arm protection
during bipolar short-circuit fault, is researched. Based on the result of theoretical analysis, the principle
and calculation method for the selection of modular multi-level sub-module capacitance are given.
Usually, the value of the sub-module capacitance is calculated according to the voltage fluctuation and
the requirement to dynamic response characteristic of active power control, and the calculation result is
verified by transient voltage fluctuation of sub-model and the requirement to the bridge arm protection.
Utilizing the model based on electromagnetic transient simulation software PSCAD, a practical design
case is simulated, and simulation results show that the proposed selection principle and calculation
method are reasonable and feasible.
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