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Fig.1 Diagram of two-terminal MMC-HVDC system
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Fig.2 Equivalent circuit diagram of two-terminal MMC-HVDC system
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Impact of control system on small-signal stability of two-terminal
MMC-HVDC system

WANG Yan-ning, GUO Chun-yi, WANG Ye
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The small-signal stability study of modular multilevel converter based HVDC ( MMC-HVDC) system is
able to provide a theoretical guidance for engineering design and system parameter selection. Furthermore, control
system has great impact on small-signal stability of the whole MMC-HVDC system. This paper focuses on the two-
terminal MMC-HVDC system and takes into account the internal harmonic dynamic characteristics of MMC and the
interaction between rectifier and inverter station. Firstly, the small-signal model of the system is established in
MATLAB and validated through comparison with the detailed electromagnetic transient model in PSCAD/EMTDC.
Then, based on the established small-signal model, the impacts of vector current control (VCC) , circulating cur-
rent suppressing control (CCSC) and phase-locked-loop ( PLL) on small-signal stability of the system are studied
by means of eigenvalue analysis and participation factor analysis. Finally, the feasible regions of the control system
parameters are summarized, within which the stable operation of the system can be ensured. Besides, the key con-
trol parameters related to the system oscillation or instability are given, and dominant modes characteristics corre-
sponding to the key control parameters are revealed. This work provides a valuable theoretical reference for control
system parameter design and instability analysis for MMC-HVDC system.

Key words: modular multilevel converter; small-signal stability; control system; high voltage direct current sys-

tem; vector current control; circulating current suppressing control



