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Abstract: VSC-DC distribution networks are highly favored due to their outstanding advantages in power quality,
power supply efficiency and operating costs. As a new type of power distribution system , the fault transient charac-
teristics of the VSC- DC distribution require further research and improvement, and the integration of DC circuit
breakers has also led to fundamental changes in the fault transient characteristics of the system. For the research on
the fault transient characteristics of the ring-type VSC-DC distribution network with DC circuit breakers, first, an
electromagnetic transient simulation model of a £10 kV ring-type VSC-DC distribution network is constructed. Two
system protection action schemes are designed based on the presence or absence of DC circuit breakers. Then, the
VSC-DC distribution system is divided into four fault zones. Typical fault conditions that require focused study are
selected, and the locations of voltage monitoring points are determined. Finally , for the faults in converter valve area
and the DC line, the inherent fault transient characteristics without protection and the operating overvoltage tran-
sient characteristics under two protection action schemes with and without DC circuit breakers are analyzed , and its
technical advantages and application prospects are compared. The research in this paper is of great significance to
the design of insulation coordination scheme of the ring-type VSC-DC distribution network.
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Fig. 3 Fault division of £10 kV ring-type VSC-DC distribution system

Fig. 4 Voltage monitoring point location
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breaker configured

RIELABE I UM, T EOT R BT OB e POF R R
2y K i
VESLEIN : fjj% &iﬂfﬁ —
ERIIL(E PASRIIL(E i A
%2 FEHANEENHOEPDESR om0 e R Sl
[ (40 ms) (3 ms) (10 ms)
Table 2 Protection scheme without DC circuit breaker g
HOWK BT el e G L
i € A e e 5 FEE0 ms) GG (3 ms) Hik WU ) 4B )
L Rl Rl s om0 gy MO
i
. WU Jit 5 AP BIE40 ms) S0l 1453 ms) 4 59
2Rt 2k NBIE NZHVE
B2k LEBEIAE40 ms) 2l (3 ms) da A (3 ms) Aot

G EL L T i i O DR3P SR T S B X 1 L
S LA B DX I R AR 3 ms 37 1 AT 3
YRR IS 40 ms Bk T P 4T3t S0 W s e 1) DR 4P 5
o DONTE T4 A B2k S B I 28 9 v i A 48
Tk GRAP T Bl 457 1 A IS e s 0 ety 47
S HCE BRI AS I B PR S R R W3R 3

N T S R B AL R RS Rs AT AT SR
T R B IR A AT AR S I BC R X — e, A AR
AT i e v n] DU S 47— BE 0], BB R R i
R e PR 2 M I B ] DLAS SR PR AP o o C
ELURIBT A, 75— AR 2 Hh B UG S e il e L2 %
W2k kST, JHL 7 S e 4 4 5 LU T B S A A



kg 5504

XIS, 7 b, 2R, S S BTN £ 10 k V PRI TS 1 o s R AR +33-

B 3 ms A 0 T o 25 B8 — 83 g PR X3 o B
BB, AERRE 3 ms SR R IR Hh 2R ) 2 65 B
SRS I, ELIHO AR T JE 7 S SIS B 1, DRI R
TR 10 ms J AT RIS RE BT 7R I, R 40 ms Ji
G WA i M i (4

3 i XIS R A R R R S A

3.1 ZRPEPEBTESEERSGE
ot VA 1] PN 08 5 A TG AR A B 1) [T A R A L
FEAE XS 22 B G HE R 8 (BB R A R S
TR A AN TR 2 TRl s o 45 AW 0 ) R PR O 22 S
AR, e R 25 3R AR B S A W S R Bk
W 34 A HE A MIMC RS B R S B K 50 ms, 3
PEHRH0.01 Q, R IE A TCOR A I ) [ SRR 1
9 M TR 7 T 7 W00 A R e A SR 5 40
T %) P DL BT 5l SO0 T A7 R b e T i
VR it LA KU L #2511 LR R A2 Bl 52 ), B
PR Fe 2 10 A AHFLRE T R 2%, BC AR HL T
SR HL R, P R TE IS A TR A FH LR ) 7
(B, 1 00T 370 1 W fL P 1 B T A0 R 7, (E AR [
T R AR AL . R R L R TR I R (IR
FEAR R A5 v A5 H R DA R I 42 708 s 8 F ) — A
JEIIAFAE— B [ e R S 1o 7
301

20

10

L E/KV
% T
SR
b=
PR

0

|
K

eciyeieity
=3

-10

_20 L L L 1 1 L L L I
0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 1.16
IES
(a) MMC, It T BLIR L
15F

10F
5k
0

HLE/KY

—5F
—10F

_15 1 1 1 1 1 | | | 1
0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 1.16
ES
(b) MMC, B2 e 2% v o s L

5 BRETIEIRMAMN A RS ER S BN R R E
Fig. 5 Voltage of some monitoring points when A-phase

grounding fault on the valve side of transformer occur
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