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Fig.1 Calculation block diagram of PI controller
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Fig.2 Calculation block diagram of low-pass filter
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Fig.3 Calculation block diagram of notch filter
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Parallel controller design and experimental verification for
modular multilevel converter based on FPGA
WANG Yu,LIU Chongru,HOU Yanqi, LIU Haoyu, LI Gengyin
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University, Beijing 102206, China)
Abstract: The thousands of sub-modules in MMC (Modular Multilevel Converter) bring a great calculation
burden to the controller. Massive data acquisition, complex control calculation and communication between
different controllers lead to long control link delay,which further deteriorates the dynamic characteristics of
the system and even leads to instability of the system after grid connection. An integrated controller based
on FPGA (Field Programmable Gate Array) is designed to implement all the control strategies of MMC in
a single FPGA board. The controller makes full use of the parallel characteristics of FPGA. Each control
block is designed in parallel as much as possible,and the independent control blocks are executed in pa-
rallel to improve the calculative speed of the controller. Based on the RTDS platform, hardware-in-the-loop
experiments are carried out to verify the function of the developed controller. The results show that the
controller has short link delay and fast response speed,which can be used in the development test of con-
trol strategies, control parameter debug and other fields.
Key words: modular multilevel converter; controller; field programmable gate array;parallel calculation; hard-

ware-in-the-loop
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Suppression method of inverter common-mode voltage based on

virtual space vector over-modulation strategy
WANG Shun, YANG Shuying, LI Yi,XIE Zhen
(School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China)

Abstract: VSVM (Virtual Space Vector Modulation) technology has received wide attentions for its distinct
merits in CMV (Common-Mode Voltage) suppression. Compared with SVPWM (Space Vector Pulse Width
Modulation) strategy, the allowable linear modulation range of VSVM strategy is reduced, which affects the
output voltage of the inverter. The CMV characteristics and the linear modulation range with and without
zero-vector modulation strategy are analyzed. On this basis, an over-modulation strategy for VSVM strategy
is proposed, and the mathematical relationship between the over-modulation compensation angles and the
modulation ratios is deduced,and the implementation process of the proposed strategy is designed. Finally,
the inverter CMV characteristics and the linear modulation range with the proposed strategy are analyzed
by the experiments. The experimental results verify the correctness of theoretical analysis and the feasibility
of the proposed strategy.

Key words: virtual space vector modulation; common-mode voltage ; over-modulation; modulation range;electric

inverters
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Fig.A5 Configuration of hardware-in-loop experimental platform
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