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Design Method of Compact Converter Valve for Offshore Wind Power HVDC Transmission
Based on Unidirectional Current Hybrid MMC
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Abstract: To address the issue of the large volume and weight of offshore converter platforms, this paper conducts re-
search on the compact design method for the valve of unidirectional-current hybrid modular multilevel converter
(UC-HYB-MMC). Based on a +500 kV/2 000 MW high voltage direct current system for offshore wind power, the pa-
rameters of the UC-HYB-MMC are designed, and based on the parameters, the structures of unidirectional-current
clamp-double submodule (UC-CDSM) and unidirectional-current full-bridge submodule (UC-FBSM) are respectively de-
signed. Thermal simulation results indicate that the heat dissipation design can limit the junction temperature of the
semiconductor devices within an allowable range, and the temperature distribution is relatively uniform. Based on the
submodule structural designs, the valve section designs for the UC-CDSMs and UC-FBSMs, as well as the design for the
valve tower of the UC-HYB-MMC are conducted. The layout for the valve towers of the UC-HYB-MMC in a valve hall
is presented. A comparison of the hall size between the conventional half-bridge submodule-based MMC and the
UC-HYB-MMC is conducted, and the result shows that the UC-HYB-MMC has significant advantages in terms of com-
pactness and lightweight.
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Fig.1 Topologies of UC-CDSM, UC-FBSM and UC-HYB-MMC
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k) 2 HAFE/KW
Si 0.34
D, 1.97
Ds 0.29

UC-CDSM S4 1.48
Ds 0.29
Ds 1.94
S7 0.34
Si 0.88

UC-FBSM D> 095
Ds 0.95
S4 0.8
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Table 3 Parameters of water-cooling system of

converter valve
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Fig.4 Structure design of UC-FBSM
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Fig.5 Thermal simulation result on UC-CDSM

# 4 UC-CDSM #ll UC-FBSM #& 3% i R 4h i
Table 4 Case and junction temperatures of semiconductor

devices in UC-CDSM and UC-FBSM

s 2SI/ SRS A

TN PR AT WREC (CAW)  (CkW ghiR/C
S 63.0 6.6 1.5 65.8
Ds 73.0 7.5 2.5 92.7
Ds 56.0 7.5 2.5 58.9
UC-CDSM N 52.0 6.6 1.5 64.0
D; 71.5 7.5 2.5 74.4
S4 71.0 6.6 1.5 86.7
Ds 71.0 7.5 2.5 74.4
S 69.7 6.6 1.5 76.8
UC-FBSM D; 69.7 7.5 2.5 79.2
S4 62.0 6.6 1.5 69.7
D> 62.0 7.5 2.5 70.8
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Fig.6 Thermal simulation result on UC-FBSM
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rectional-current MMCs for offshore wind power
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