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[ Abstract ] To address the stability and harmonic issues faced by flexible DC technology in high-proportion new energy grid

integration, this paper analyzes three core problems under the "dual carbon" goals: transient fault impact, dynamic

fluctuation coupling, and harmonic-induced secondary hazards in flexible DC systems. These include wind turbine

disconnection caused by transient faults, voltage oscillations induced by dynamic fluctuations, and resonance triggered

by harmonic coupling. Three strategies are proposed: transient stability enhancement, dynamic stability optimization,

and harmonic-stability coordinated improvement. Practical methods such as rapid fault isolation, output prediction

feedforward control, and converter modulation optimization are also included. Engineering applications demonstrate

that this research can shorten fault recovery time, reduce voltage fluctuation amplitude, and provide technical support

for new energy flexible DC grid integration.

[ Key words ] Flexible HVDC ( VSC-HVDC ); Grid Integration of Renewable Energy; Harmonic Suppression and Stability

Enhancement
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