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Power Flow Reversal Control Strategy for the Hybrid HVDC System Based on

LCC and FMMC
XU Feng, XUAN Xiaohua, HUANG Xiaoming, LU Yi, QIU Peng, CHEN Qian
(State Grid Zhejiang Electric Power Research Institute, Hangzhou 310027, China)
Abstract: Combining the line commutated converter (LCC) and the full bridge modular multilevel converter (FMMC), the
LCC-FMMC hybrid HVDC system which is more flexible and excellent is proposed. The control sequence of hybrid DC
power flow is presented, and the relationship of the interaction between the AC and DC systems during power flow reversal is
analyzed. The AC voltage control strategy and the capacitor voltage balancing control strategy are proposed for the problems
of the AC voltage fluctuation on the LCC side and the sub-module capacitor voltage balancing. The simulation results show
that the proposed control strategy can effectively realize power flow smooth reversal while guaranteeing the AC voltage on the

LCC side stable and the sub-module capacitor voltage balanced.

Key words: hybrid HVDC; line commutated converter; modular multilevel converter (MMC); power flow reversal
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Research on the Control Strategy in UPFC-connected Power Systems
CAI Hui, QI Wanchun, HUANG Junhui, XIE Zhenjian, SUN Wentao
(State Grid Jiangsu Economic Research Institute, Nanjing 210008, China)

Abstract: Some operating constraints, such as unbalanced power flow distributions and limited transfer capacities of the
power imported channels, exists in the current and developing Nanjing western grids. Therefore, the power supply to the grid
cannot meet load increase. However, the Nanjing western grid is located in the center of Nanjing, which makes it
huge-invested and hard-implemented to build a new transmission channel or to expand the transmission capacities of the
current channels. To solve this problem, UPFC (unified power flow controller) is applied to balance the power flows among
the current transmission channels and to increase the power-imported capacities. Meanwhile UPFC induces large impacts to
the system reliability. In order to improve operating reliability, the dynamic characteristics and control strategies for the grid
have been investigated. In the end, the UPFC electromechanical dynamic model and system control strategy are proposed,
which are the theoretical basis for guaranteeing system operating reliability.

Key words:unified power flow controller (UPFC); electromechanical transient model; system control strategy; transient

response characteristics



