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Abstract

A number of large-scale PV stations have been built and planned to be built in Qinghai Province,
and it is an ideal scheme to use VSC-HVDC to gather them; however, the interaction between PV
inverter and VSC-HVDC rectifier may cause oscillation. In order to analyze the stability of PV and
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VSC-HVDC interconnection system, the harmonic linearization method is used to establish the im-
pedance of it in three-phase static coordinate system, and then the mechanism and influencing
factors of oscillation are analyzed by combining theoretical analysis and simulation. Theoretical
analysis and simulation results show that the impedance of PV inverter and VSC-HVDC rectifier
has LC characteristics, and they will have electrical resonance in certain frequency bands, which
will cause oscillation of interface voltage and current. The stability of the system will be reduced
with the increase of the output power of the PV station, while the increase of the proportion coef-
ficient of the voltage controller of VSC-HVDC rectifier and the phase locked loop will improve the
stability.
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Figure 1. Topology of the PV and VSC-HVDC interconnection system
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Figure 2. Equivalent circuit and control diagram of the PV and VSC-HVDC interconnection system
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N T BAIE AR SO W BE BB AL F AR 5 3 B I R Gk MR Rk, FE R 1 IEEE RIS
BR[15]. [16][) /7% E PSCAD/EMTDC A & 1 oS R4, oA AR A8 25 5% FH it 28 4 A 53t
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PEAAL, 170 1E FF BEPURR P A S AT I AE AR A R 22 S o 22 L U0 A% 8 600 P AT 11 1 P BELU R AR e /N HL 5%
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Table 1. Parameters of the example system
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Figure 3. Impedance of PV inverter and VSC-HVDC rectifier
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Figure 4. Nyquist curve of Z,(s)/Z,(s)
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Figure 5. Simulation results under rated operation condition
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Figure 6. Nyquist curve of Z(s)/Z,(s) with different parameters
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Figure 7. Simulation results when K., = 1.5
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