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Abstract

In a high-voltage direct current (HVDC) grid, a DC power flow controller can be used to control the
branch current, but it also affects the stability of the entire HVDV system. Therefore, it is necessary
to study the dynamic characteristics of HVDC grid with a DC current flow controller (CFC). This
paper focuses on the small-signal stability analysis of a three-terminal HVDC system with a DC CFC.
Firstly, a small-signal mathematical model is built based on the existing three-terminal HVDC
network with a DC CFC, secondly, on this basis, the control strategy for the DC CFC is designed to
achieve the stability requirements of the entire system. Finally, a three-terminal HVDC simulation
model with a DC CFC is established in Simulink. The proposed control strategy is verified under
steady-state and transient operating conditions, and the simulation results are compared with the
theoretical values. The dynamic influence of the DC CFC on the HVDC system is also discussed.
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Figure 1. Meshed 3-T VSC HVDC grid with the installation of a CFC
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Table 1. Duty cycles of the PWM signals for the switches in the CFC
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Table 2. Switch modes of bridge converters in the CFC
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Figure 2. Equivalent representation of the whole system
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Figure 3. System transfer diagram based on the small-signal model
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Table 3. Parameters of the meshed 3-T VSC-HVDC system
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Figure 4. System dynamic response to a step change of i},
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Figure 5. System dynamic response to a step change of u,,.,
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