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Application of MMC model based on arm fundamental wave average
switching function in DC grid simulation
SUN Qianhao', LI Yalou®,SONG Qiang',ZUO Peng’ ,WANG Yu' ,MENG Jingwei' ,MU Qing’
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. China Electric Power Research Institute , Beijing 100192, China;
3. State Power Economic Research Institute ,Beijing 102209, China)

Abstract : MMC ( Modular Multilevel Converter) model plays a vital role for DC power grid,so a MMC behavior mo-
del based on the arm fundamental wave average switching function is proposed. Compared with the existing MMC
model using the arm as the basic modeling unit, the proposed model combines unlock state and lock state of MMC as
a whole ,and the main circuit only includes the controlled voltage source,constant resistor and diodes and other static
components, so this model can be completed in the existing simulation software without recoding and the numerical
calculation. At the same time , the average switching function of the arm can be obtained directly from the control sys-
tem without passing through the modulation system in the proposed model ,thus the construction and debugging of the
whole model are simplified. Compared with the detailed model through experiment,the accurancy and rapidity of the
proposed model are verified. Then the DC fault characteristics of four-terminal metallic return grounding double-pole
DC ring network are simulated and analyzed based on the proposed model. The simulative results show that the im-
pedance of the metallic return and the location and impedance of grounding electrode may affect the grounding fault
current , while have no influence on the bipolar fault current. The DC reactor has an “improvement” effect on the bi-
polar fault,but the “improvement” effect is less obvious with the increase of DC reactor value.

Key words:arm fundamental wave average switching function ; DC grid; MMC behavior model ; electromagnetic tran-
sient modeling ; DC fault ; metal return line



