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Fig.1 System equivalent circuit under DC fault state
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Fig.3 Topology of mismatched-cascade mechanism
based MMC

B 3 d,m Fam—4 MCSM 4% 15 1 2 #f 2
TCHY N E, U, R 1B B i 25 %0 € i TR LV il
Jicp

U — U.
" omt1

Pin=4,m=2 RFH, it U, =U./3, %M
MCSM J& & %t AT fE i t1 19 HL He 3508 FAH B A - 152
PR & 4 fk 1 s Gl T BT E
FLAXFRME TR AL BT w, >0 IIEHL . 2 LA
B MCSM £ AB R m, =1 Fl m, =1 B, HL°F
i HRES SR RG24 m, RIG K QBN om,
WU/ CHE RO B iy 3 H P 25 72 2 — A7
TAE TSR X B U S R A Y A /A RS
T—BiRE.

9

N ; my=0, my=2
TUpe Jﬂ%ﬂlﬁ\i—/'—"—\‘l/ P K
6Unc 7 :\ N

L 5Une ) my=2, my=0

eS| |

2 4Umc PL' T = _\1
l !
[ |

my=1, my=1

Ex

E;:, 3ljl’l‘lC #

= 2 Umc

Unmc vy -1y
oLa hY

3

t

B4 M MCSMEHRBEEREHHTER
Fig.4 Schematic diagram of voltage waveform
output after adding MCSM



F 1 ANEEHRE K FEREDEN
Table 1 Switching mode of sub-modules under
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A Hybrid MMC Topology and Its DC Fault Ride-through Capability Analysis When Applied to
MTDC System

MENG Xinhan', LI Kejun', WANG Zhuodi', HUO Xuesong®, WU Haiwei®*, ZHANG Ming®
(1. School of Electrical Engineering, Shandong University, Jinan 250061, China;
2. State Grid Jiangsu Electric Power Company, Nanjing 210024, China;
3. State Grid Nanjing Power Supply Company, Nanjing 210019, China)

Abstract: The modular multilevel converter (MMC) has become one of the most promising converter technologies in the high
voltage direct current transmission system. However, like the low level voltage source converter (VSC), the half bridge
MMC, a topical subject at present, is unable to block the direct current (DC) fault. In light of the short-circuit situations of
different MMC structures under the DC fault, an improved MMC topology is proposed. A hybrid MMC topology based on
mismatched-cascade mechanism and the DC fault blocking principle of converter is designed, which is very suitable for the VSC
based multi-terminal DC (VSC-MTDC) transmission system. The process of switching off the faulty line and recovering the
normal line is explained with the “handshaking method” when a DC fault happens in the VSC-MTDC transmission system.
Finally, a typical four-terminal DC system is introduced and simulations are performed in PSCAD/EMTDC to verify the system
characteristics under a bipolar short-circuit fault which is the most serious DC fault. The results show that the multi-terminal
DC system based on the topology proposed is able to quickly block the converter under a DC fault and recover the normal line
within a short time.
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