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Capacitor voltage and circulation current control strategy in modular multilevel converter
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Abstract: Capacitor voltage control and circulation current suppression are of great importance in the research of MMC topology. In
the meantime, they are also the bottleneck restricting the application of MMC topology in the field of flexible high voltage direct
current (HVDC). This paper analyzes generation mechanism of the capacitor voltage fluctuations and even harmonics circulation
current in MMC. Based on the strategy of carrier phase-shift modulation (CPS-SPWM) by sorting and equalizing voltage, the
capacitor voltage balance control is added so as to suppress the capacitor voltage fluctuation. In addition, the paper introduces a
close-loop resonant circulation controller to realize suppression of AC component of the circulation current. This control method has

simple structure and is suitable for single-phase system. Simulation results show that both the capacitor voltage fluctuation and

circulation current can be well suppressed with the proposed method. The dynamic results are also good.
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Fig. 1 Topology of MMC and structure of SM
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Fig. 2 Equivalent circuit of single phase MMC
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Fig. 3 Balance control of capacity voltage

o S0 4 ) A T e 2
TR A TSR B S (0, A B 1 T 4
PR A BTV ST LA A A o
PR A PR SR L L o (SRS T8 P
RAEGE A TR A R FOR ™, B AL
g e AR PG5 2 3.1 4 IR RO
VI IR B AT R RS, i TR 2 o
AT, L T LRI A T B I
FETEL R A PR P, IR A R T AP o e
Fy 3451
3.3 IRTEHIHIERE

St bk A P T, e e T
SLARAFHOFE ], 0 1T DA 33— L 30 o B
W U RE TR E RS, H T b
SRR BRI Ay A SCAE 2 b TR s
FIRERE_E T L T AR SR

LA BT T, BRI T U
B SR AT AR TR gy SIER, B
WAE S SR R



O, S Bl S T A A R PR IR P F R SR - 59 -
U, —(u, +u.. PO PO By iy Uy
i, = de ( P Nf) (13) YV vV vy v
2Ls S || s

FESEBERL G BERL b, SR T WilEl 4 Prosifshi
i s o

4 TEIRINFHIE 25
Fig. 4 Resonant controller for circulation current
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Fig. 5 Diagram of system control
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Fig. 6 Results after adding the capacity voltage balance control
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Fig. 7 Results without resonant controller for circulation current
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Fig. 8 Results with resonant controller for circulation current
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