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Fig.1 Diagram of full bridge MMC circuit
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Fig.2 Relationship between DC voltage and number of
arm bridge sub-module in optimal efficient design
for full bridge MMC
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Table 1 Parameters of optimal efficient design
for full bridge MMC system
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Table 2 Parameters of full bridge MMC system

under three design schemes

HE U,/kV U, /kV U./kV N C,/mF L,/ mH
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Table 3 Losses and efficiency of system

Ui/ Pewr/ Peown/ Pswicer / Pw_diode /" P/ B/
kv MW MW MW MW MW %
400  3.028 6.282 1.017 0.727 11.054 98.89

o 500 2.021  6.107 0.909 0.651 9.688 99.03

700 1.624 1.624 1.042 0.750 10.383  98.96
400 4903 4.867 1.064 0.755 11.589 98.84
WiAE 500 4.281 4.402 0.931 0.661 10.275 98.97
700 3.884 5.262 1.060 0.764 10.970 98.90
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Optimization design of full bridge MMC parameters based on loss analysis

YANG Limin,ZHU Yiying,SUN Xu,LIU Shicheng
(State Key Laboratory of Power Grid Safety and Energy Conservation,
China Electric Power Research Institute,Beijing 100192, China)
Abstract: The full bridge MMC (Modular Multilevel Converter) is suitable for the overhead line transmis-
sion of VSC-HVDC(Voltage Source Converter based High Voltage Direct Current),due to its capabilities of
riding through DC short circuit fault and supporting AC voltage. However, the huge power loss of full
bridge MMC imposes a great challenge on its applications in high power occasions. The negative levels of
full bridge sub-modules are not utilized during normal operations in the traditional design of full bridge
MMC. Hence,an efficient optimization design approach based on the negative levels of full bridge MMC is
proposed. The constraints that the power variables of the full bridge MMC should satisfy are analyzed.
Then, the optimal DC voltage, AC voltage and sub-module number are derived. The proposed approach can
accurately provide the optimal design parameter of MMC system under the rated power and the certain
switching devices.

Key words:full bridge sub-module;modular multilevel converter;loss analysis;parameter design



