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Analysis on fault characteristics of MMC-based ring DC distribution networks
under different grounding modes
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(Key Laboratory of Distributed Energy Storage and Microgrid of Hebei Province
(North China Electric Power University), Baoding 071003, China)

Abstract: The MMC-based ring DC distribution network has high power quality and power supply reliability, as well as
good compatibility with distributed generation. However, there are various types of faults in DC distribution networks,
and the fault characteristics are complex and closely related to the grounding mode. The sound fault characteristic analysis
of DC distribution networks is, therefore, of great significance to the circuit parameter design and protection configuration.
Firstly, a ring DC distribution network model based on MMC is constructed, and the main circuit and control strategies of
its key equipment are introduced. Secondly, under three grounding modes, the fault paths and characteristics of the
pole-to-ground fault on DC lines and phase-to-ground fault on the AC side of the converter are analyzed. The advantage
and disadvantage of different grounding modes are discussed. Finally, the DC distribution network model is established in
PSCAD/EMTDC to verify the correctness of the theoretical analysis. The simulation results show that the system
grounding mode has certain influence on fault characteristics, while relevant analysis supplies reference for fault detection
of DC distribution networks.
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Fig. 1 Topology of ring DC distribution grid

1.2 MMC #issiEsl Ak TIERE
Kl 2 4 MMC #ihii, 6 M RTFR,

A

PR o A RIS LR . P ARECR
SEMREERE S Ros Lo AT AR G55 350 BN L MMIC



H T MMC PR ELIAURE AR AN [ 1 7 50 1R bk 0 -3 -

R 48 R RN 1) B AR 8 9 H~F- vl LS 5 8 A A
ANy b 1, A SR R R R B i U . T2
Ui I R GER P 0 SNSRI R A A E
TP, R R HR ARG, T1 3w
AN, RAER DRI D450 .
HIE 2, MRAERRERAER, 19
U,.=U,+U, +Ld(i_rp +i_m)/dt:U.rp +U,,
{ch =U,,-U,)/2+0.5Ldi /dt+(U,+U,)/2 M
e Uge Jit s B VA BRI s s L YRS
RS Uy Un 200 BRIE SO LS s iy i
O3 = A B SR s U idx=a,b,c) 7 N
i ds A AL AR Uy U A =AH E
M TR, TRl
UXP = SxP X Ucap
{Um:Smem @
s Uap A TR HUE U s Seps St I MMC
B TFRITORED, i G)FR.
Spin =1 FMsinwt)/2
Syorn = (1F M sin(eyz +1207))/2 3)
S =(1F M sin(ayt —120))/2

- <—j§ smi | T
=g risme |, Asm2] o A sm2]

bp | <y

SML | 77 sMi |k Uy

p
|

1 |
0_1 _§ SMn I _§ SMn I _5 SMn I
L L L
('I-""’(\ R l} L | ¢izm 1 ¢ih|v ¢icn U,
,;.‘

] |

'v\c S L S
Wi L3 L 3V
L T smi] s smi ] T smi ]
o ASM2 |l/,h“‘ SM2 |( A sm2 |

ey 1 1

:Fl SMn | Z‘Fl SMn | :‘\I:' SMn | L U,
&l 2 MMC #R$}ME

Fig. 2 Topology of MMC
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Fig. 3 Equivalent diagram and fault circuit of MMC
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