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Control and Protection of Multiple-terminal Flexible DC Distribution
Network Based on MMC
LIU Huigiang"?, LI Dandan'?, LIU Shichuan'?, MU Teng'*, XING Huadong'?,
WU Haiyan'?, GUO Jianhua'?

(1. Inner Mongolia Electric Power Research Institute, Hohhot, 010020; 2. Key Laboratory of Intelligent
Power Grid Simulation Enterprise of Inner Mongolia Autonomous Region, Hohhot, 010020)
Abstract: For improving stable operation ability of multi terminal flexible direct distribution network
system, the divided urban medium voltage distribution network is interconnected firstly in this paper, the
multi terminal flexible DC hybrid distribution network is designed, and the selection of main converter
equipment is designed; Based on the droop control strategy and combined with the curve characteristics of
power reference value translation, the DC voltage slope control method considering voltage limit is applied
to multi terminal flexible direct distribution network, and the converter protection configuration strategy of
design case is formulated. The application case of 10 kV multi terminal flexible direct distribution network

is set up in PSCAD / EMTDC. Finally, the effectiveness of DC voltage slope control strategy and protection

configuration scheme is verified by simulation.
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Fig.1 Topology structure of multi terminal flexible DC distribution system
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Table 1 Main loop parameters of multi terminal
ring network

S BAWE LA B
1% ZWECH 10 kVa.c./£10 kVd.c. 20 MVA
2% HTRETR 3kVd.c/t10kVd.c. 10 MW
35 i AE 750 Vd.c./+10 kVd.c. 2 MWh
45 WECH 10 kVa.c./£10 kVd.c. 20 MVA
5% IR 3kVd.c/x10kVd.e.  5MW

6% BN 10 kVa.c./x10 kVd.c. 20 MVA
75 AL A At 10 kVa.c/x10kVd.c. 20 MW
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K1, i gs VSCy~ VSC, 2 1 MMC B4 37
o MUEZR 20 MVA, B A I 20 MW, #1E[R]
MRS (static synchronous compensator,STATCOM)
BT R TG 2R N 20 Mvar, ZEI RGAIE
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Fig.2 Additional balance control block diagram

K2 He o, AVE TR AR s 0, R
IR N A TR A T Av, B, 5
o, B ZEAEAE 0 BRIP4 A 5 Ao, FOBRET FRLR
iy, FOIRRARZE i L B30 )5 A BRI B0 A, Aw;
T BRUERE N T I 15 2 R e 2 R
12 HRETEHRET

W F 54 #F (dual-active-bridge , DAB) 45 #4) .45
2 G AR BRI R ] LSS T Eh 3
el FEY n A DAB A8 i M P g 70 91) L e
B B XA PR SR B AR, 2o B
ARG MRE RSB 77K, DCSST, . DCSST,
AT HAA D35 R B KOG AE BRI , 782
LA LR E DR D7 T B A i A aE 77
1.3 ERZREMILT

B EET MMC 19 200 52 H RO HL R Gk HI 5
xR Iy 2 RS e gR S84 it Dyn J7
SOFR PSR 2 B 0, IR 3,

C}{@?}-MMC MMC—<?@F{)

3 RGEREZEEK
Fig. 3 Main wiring form of system

FE0 75 JEINIBIB AT AT BE , ELUR AL TR g4 i el
+10 kV TP BB AL, 1 R e, 78
DA s g e MR P 4R P e A B0 Pt O .
N T IS IR IS A TN A B A B LU, B TR
v o N RS WA L S i A E R AL WA ER (112
M7 GRS P s TC H, 0 2 e 4 2 ™ A S ) L 1
N R (R R S RIS L N Y

2 ERERPFERT

2.1 [t hnRe S B Y Lt PR AR R o ) SR
Gk D REN S AP REE e =R AL
.86.

w2l e B A R L BRBE Ul 22
BB Ui A A I BE 2 FLHE B B3 L, 2 H 3R
SN FAE oo B Usonso B, 30 570 3865 D) 25 Pl FL 1 B £
RIS R AR ol o 25 H R B A Y R
M LI 4, M4k iy 5 W2 1 1247 81(P, U))
i, F IR B PR B Uson, 85 PRBRBEE TR
S2AE P AFEIMZR 2 I3 4 2 17 21 H AR
FE o (A H R IR B R BRAE Uspon B S5 321 7 21
25 3 X R R A, TR FEL R BT B B LR
BRINDIR S (A BRI 5.

COREME R ik !
o1 U kB AP,

||||||

|
|
|
|
|
0

B4 BiNFE RSB RO B i 2
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Fig. 6 Protection signal measuring point diagram of converter protection area
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