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Circulating Current Reduction Control of MMC with Multi—-Port
under Unbalanced Grid Condition

Sthyeong Hong and Dong—-Choon Lee
Yeungnam University

ABSTRACT : '

| are LIDCu

|
B eRo g Huds 72t BE D}\} ZAWE (Modular Hxvi e e ”: !
Multilevel Converter)ollA ALAL SHE Al AojuhHe| — T Vi | ‘\m, Lm, =1 | |
° s o

I |
tistel Aloraich. MMCe] 23F AAdst €1 A 9d 3% | AT TR |
) d 1 | I A
A% 29, DCPAY AY UF T BAZL BT B e faan e S T
=5 MMCE AHBRE| DC-DC 7AHE S E3 thF Ev) P : ; .
ys zke s AEo] 9lon Al By 24 s o1 5 . )
L3l L L3 Lipci
A DC-DC ZMEE AHate] MMCY +8dRE Alofsto] e T
=R A9 IFE FALATIE AloP7IE Agkst AlE o] r i
Ag Fs8te] 1 R4S 4S5t u: .
1 . A-lE CLLC : LIDCi
MMCOE W dv/dt, £Zd& 5o AHoZ 93 Fig. 1 MMC with multi-port.
LAGHY), FHFMV) AlLFAM wH ARl Vw2 Ay
ojghth, Ek NHRES o]gsle] LVDC A%S F713 4 e T n

"
5y

ol vF Buld MMCe A oluA] &2 ESS 53

A9 vpolaz = AAFA BAEsE Frkska ek T 1 A
R =Ee) MMCE 7t AHREe CLLC 3718 AWEz 2 e e
gste] LVDCE FAst MVDC, MVAC, 271¢] LVDCe] t}
T HulES 25 et e

3 g AaEelA mddg Szt ddEe] MMCY de T ¢
Aol BHY & + 9lom ol AC 18=9 AF %39,
DC B39 49 22 7k 0]:7]1\]74 TR o=, A8 Fig. 2 CLLC resonant

BE 7sAE < Z*% gE 7 &Y 2x 299, 4% conver ter .
Ast 59 TAE §/\17E‘r olel £ =%elM= U H
mae zZhs MMCold A9 E3dow Wle <8 AFs S 4T & St o 4] CLLC 3318 HE 9 44
CLLC ¥3% AduHR Alojstz Aloldis Altsta A&z ch.

oldE wll frEde ATk

2.1.1 Maraejmiel sl2 24
2. MMC 32 2da  2ms XMoIA| 24 A2RE el MMCO) 34 ALAske 4 (D3} o] vehd
S QAL 3 ARE A (23} Zol Ve 5 ¢
2.1 MMC 32 24
Fig. 1& U5 Hul¥de 712 MMCe] g2 %o]th. MMC A v, = V,cos(wt+¢) (1)
HE A 7 A2 gzt sy s das g 4 i, = I,cos(wt+¢) 2)

siek eko g FAETH 7+ oS FASME ABRES SEEF
Aolw CLLC X3 e} AZ€h

Fig. 22 CLLC 338 AWEHY g2 x|t} CLLC 318
AMEe) 1242 7t gae) i ABEEs AR 23

- 500 -



(x=abc)

Fig. 3 Control block diagram of resonant converter
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Table 1 Parameters of simulation

v, 97 v Vi 200 V
V, 23V v, 50 V
L, L.5mi R,.. 0.1Q
Fivi 2000Hz N 4

(a) (b)

Fig. 4 MMC under unbalanced condition (a) without
control (b) with control
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