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Circulating Current Control of a Modular Multi-level Converter(MMC)-HVDC
System based on VPI(Vector-PI) Control for DC Power Network

Si-Hwan Kim', June-Sun Lee', Young-Pyo Cho? and Rae-Young KimT

Abstract

This paper proposes a novel circulating current control method for an MMC-HVDC system based on

Vector PI control.

The method can suppress second-order harmonics of the circulating currents under

balanced and unbalanced grid conditions. The proposed method is robust to grid frequency variation. The

effectiveness of the proposed method is verified through frequency response and time domain simulation.
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Fig. 7. Configuration of the simulation.
TABLE 1
MMC SYSTEM PARAMETER
Parameter Value[Unit]
Active power 10 [MW]
Reactive power 0 [Mvar]
AC grid voltage 9 [kV]
AC grid frequency 60 [Hzl
DC bus voltage 20 [kV]
Transformer leakage inductance 35 [mH]
Equivalent grid resistance 0.2 [Q]
Arm inductance 13 [mH]
Equivalent arm resistance 0.2 [Q]
SM capacitance 4 [mF]
Number of SMs per arm 10 [EA]
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Fig. 8. Circulating currents without control.
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bandwidth w, variation with PIR controller.
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