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Arm Current Analysis of Modular Multilevel Converter and Its Circulating Current Suppressing Method

7 & A

LI Guoging', XIN Yechun'?®, WU Xueguang®
(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
3. State Grid Smart Grid Research Institute, Beijing 102211, China)

Abstract: In order to prevent the modular multilevel converter (MMC) internal circulation, an analysis is made of the voltage
fluctuation and circulation generating mechanism of the MMC bridge arm, and a kind of compensation control method for
circulation inhibition is proposed. When the MMC power exchange is in progress, the effect of bridge arm current causes the
periodic change in the submodule capacitor voltage. It has found that submodule capacitor voltage contains DC component and
AC component using the average value analysis method. For converter voltage modulation using the nearest level modulation
method, it has been found that, as the submodule capacitor voltage contains DC component and fundamental component
deviation, there exists fundamental frequency deviation and double frequency component between bridge arm voltage and the
expected value, resulting in the circulation. By compensating for the bridge arm voltage and expected value deviation, it will be
possible to eliminate bridge arm voltage deviation, thereby suppressing the circulation among the converter bridge arms. The
11-level MMC DC transmission system is set up in PSCAD/EMTDC, with the effectiveness of the method proposed verified by
simulation results.

This work is supported by National Natural Science Foundation of China (No. 51377016) and “Thousands of People Plan”
Special Support Project of State Grid Corporation of China (No. (2013)1111).

Key words: voltage source converter based high voltage direct current (VSC-HVDC) ; converter; voltage deviation; circulating
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