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Emulation inertia control strategy for VSC-HVDC supplying weak network

ZHANG Wugqi, LU Yang
(Liuzhou Bureau, China Southern Power Grid EHV Power Transmission Company, Liuzhou 545006, China)

Abstract: When the VSC-HVDC transmission system is employed to the weak grid, which is comparatively lower or no
inertia, hence the large transient frequency deviation problem is always happened under the disturbances. In order to
increase the inertia of the receiving grid, this paper proposes a emulation inertia control strategy, which significantly
improves the system frequency quality. Based on the comparisons between the DC capacitance of the converter and the
energy storage features of synchronous generator rotor, the relationship between DC voltage and system frequency is built.
And then the specified formula for the emulation inertia calculation is given. The inverter station of the VSC-HVDC
system with conventional control strategy and the proposed emulation inertia control strategy respectively is tested under
different disturbances using PSCAD/EMTDC. Simulation results show that the proposed emulation inertia control

strategy can better suppress the fluctuation frequency under the disturbances and improve the system frequency quality.
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Fig. 1 Single-phase diagram of VSC-HVDC
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Fig. 4 Diagram of VSC-HVDC control system based on

inertia emulation control
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Table 1 Parameters for VSC-HVDC system

B HIE Us/kV 21

PCC; HLUJE Upccr/kV 10.5

R+ oL /Q 0.007 1+j0.212
HIR&EK YT Ze/Q 0.347+j0.234
BRI Cao/uF 800

Ryt oL,/ 0.007 1+j0.157

VSC #i5E 254t Sey/ MVA 30
RGN fHz 50

R2 ZimBRMARSY
Table 2 Parameters for the weak AC system
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Fig. 5 Simulation results with 6 WM load increase based on

inertia emulation control
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Fig. 6 Simulation results with 6 WM load decrease based

on inertia emulation control
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on inertia emulation control
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