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reduction errors of system with strong asymmetry
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Matrix Dimensionality Reduction for Stability Analysis of Modular Multilevel Converters Under

Asymmetric Conditions

WANG Juanjuan', WANG Zehao'?, LIU Yuekun', FENG Junjie**, FU Chuang’

(1. School of Electric Power, South China University of Technology, Guangzhou 510641, China;
2. State Key Laboratory of HVDC (Electric Power Research Institute of China Southern
Power Grid Company Limited), Guangzhou 510663, China;

3. State Key Laboratory of Advanced Electromagnetic Technology (Huazhong University of Science
and Technology), Wuhan 430074, China)

Abstract: The modeling and stability analysis of modular multilevel converter (MMC) under symmetric conditions has received
extensive attention. In practical engineering, MMC might be in asymmetric conditions, such as asymmetric inductance of the
bridge arm and asymmetric voltage on the AC side. The admittance modeling and stability analysis under asymmetric conditions
need to be further studied. At present, considering the admittance model of the system with multi-frequency coupling and the
quantitative admittance dimensionality reduction methods are the difficulties in the stability analysis of asymmetric conditions.
Therefore, this paper mainly establishes the MMC admittance model suitable for asymmetric conditions, and studies the matrix
dimensionality reduction method suitable for small disturbance stability analysis under MMC asymmetric conditions. The
dimensionality reduction method is based on the vector norm of admittance matrix. It is suitable for “black box” system and various
asymmetric conditions, and can quantitatively evaluate the dimensionality reduction error of the admittance matrix with each order.
Taking the Guangxi-side model of Luxi back-to-back asynchronous grid-connection project of China as a case, PSCAD/EMTDC
electromagnetic transient simulation is used to verify the accuracy of the proposed model and the applicability of the proposed
dimensionality reduction method under various asymmetric conditions.
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