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Adaptive Passivity-Based Control for VSC-HVDC System under
Unbalanced Voltage Condition
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Shanghai 200240, China

Abstract

The voltage source converter (VSC) is quite sensitive to the negative sequence
component of AC voltage, so it is necessary to research the stable operation of VSC-
HVDC under unbalanced three-phase voltage to ensure the operation performance of
VSC-HVDC. Decomposing the state-space model of VSC in three-phase system in the
positive and negative d-q synchronous rotational coordinates and making the VSC
model that contains positive and negative sequence components equivalent to a
passive system with dissipative property, the reference current components in the
positive and negative sequence d-q synchronous coordinates are decided according to
four different control modes of VSC-HVDC. By means of energy shaping, a passivity-
based controller is designed to trace the reference currents, thus the individual
regulation of instantaneous active and reactive power and the elimination of active
power fluctuation are realized, meanwhile, in order to improve the robustness of
control system and reduce the impact of parameter uncertainty on control effect, an
adaptive passivity-based control method is put forward. Simulation results show that
the proposed control strategy possesses good transient control performance.
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