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Fig.1 Simplified structure diagram of a single phase MMC
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Simulation Research on Direct Power Control of Modular Multilevel
Converter without Phase Lock Loop

Duan Chengting, Song Pinggang, Li Yunfeng, Jiang Lang, Ma Weidong, Luo Shanjiang

(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The strategy of outer voltage and inner current loop direct current double=loop control is commonly used
for currently new modular multilevel converter (MMC). This paper studies direct power control (DPC) strategy of
MMC to reduce system control parameters and improve the dynamic response. In a3 coordinates it derives mathe-
matical model of DPC on the MMC and designs a control system without the Phase Lock Loop (PLL). Then it de-
signs a power decoupling controller with non—system angular frequency and inductor parameters to eliminate the
interference to the control system, and simplifies double closed loop to power single ring. It discusses the impact of
the strength of the grid on converter station operating characteristics and calculates direct power control strategy
for AC systems intensity range. Finally, through the simulation research of the designed system with Matlab/Simu-
link, the results show that the proposed methods are correct and effective.

Key words: modular multilevel converter; direct power control; phase lock loop; strength of the grid



