2021 4F
% 40 555 10 1)

WL )
ZHEJIANG ELECTRIC POWER 13

I R AR L 2 — —— MPC I
SRS GEN

I, KEE
BRI TRREBE, B

o OE. IR F g A RAE ST XU 36 A XUrE S I Ty T ELA Se A 34, T MPC (B fb
ZH AR AR g ) S AT LB AR A% O e . EEX MPC BB AR 5 s e B R IIF 9, A28 TR
Bk B B & TS 5 Gl MPC BAE A E ) T IZ N A MMC (B Ak 2 S g ) OS5 H0 9 e, 244
T 21T MMC B MPC $RF NSRS S 24 B0 7R L6 B3R T MPC AE abe —AHHARFR R HIDEL
SRR IRAE o0 AFR R TS T MOC RUBCAE AL RRYE MC 7E B0 2B PR R B SRR, ST
X P8 S50 L

KR IR ; MC; abe AR R; oB0 ABFRER; AR, SFRCRES -
XEHS. 1007-1881(2021)10-0013-09 DOI: 10.19585/j.zjd1.202110002 43
HESEE, TMT2I SRR A MRS (FIEARSS ) ARINE (OSID) : Soe

310027)

Principles of Low Frequency Power Transmission Technology: Part 1-
Mathematical Model and Equivalent Circuit of M*C

XU Zheng, ZHANG Zheren
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Low-frequency submarine cable power transmission technology has competitive advantage in off-
shore wind power transmission and offshore wind farm network construction, and the modular multilevel ma-
trix converter (M*C) is the core component of low-frequency power transmission technology. This paper focus-
es on the mathematical model and equivalent circuit of the MC. First, the development context of low-fre-
quency power transmission technology is described. By considering the M’C as an extension of the widely used
modular multilevel converter(MMC), the paper introduces M?C topology and variable naming rules which are
similar to the MMC. On this basis, the mathematical model of the M?C in the abc coordinate system is de-
rived, and the mathematical model of M?C is established in the ¢80 coordinate system. According to the mathe-
matical equation of the M?C in the a0 coordinate system, the corresponding equivalent circuit is derived.

Keywords: low-frequency transmission; M’C; abc coordinate system; o0 coordinate system; mathematical
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