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Fig.1 Typical topology structure diagram of complex
multi-terminal DC power grid
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Fig.2 Regional division results
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DC power grid
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Collaborative optimal configuration of current limiting devices at source and
network sides in complex multi-terminal flexible DC power grid
MEI Jun,CHEN Xiaoyu,ZHU Pengfei, YAN Lingxiao, ZHANG Bingtian
(School of Electrical Engineering,Southeast University,Nanjing 210096, China)

Abstract: To solve the problem of fault current suppression in complex multi-terminal flexible DC power
grid by using the collaborative optimal configuration of current limiting devices at source and network
sides has become a research hotspot in related fields. Firstly, according to the coupling degree of MMC
(Modular Multi-level Converter) and power grid, the regional division principle suitable for complex multi-
terminal flexible DC power grid is proposed to improve the calculation efficiency of parameter optimization
of current limiting devices in the multi-terminal flexible DC power grid. Then,according to the current limi-
ting requirements of each region, combined with the current limiting mechanism of key devices at source
and network sides, such as MMC, DC transformer, current limiting reactor, fault current limiter, and so on,
the typical configuration schemes of current limiting devices in each region are proposed. On this basis,
the parameters of current limiting devices in different areas are hierarchically optimized. Finally,a six-termi-
nal DC power grid is built based on PSCAD / EMTDC platform, and combined with the specific topology
structures of fault current limiter,the effectiveness of the proposed hierarchical optimization method for cur-
rent limiting device parameters at source and network sides is verified. The simulative results show that
the proposed method can realize the collaborative current limiting of devices at source and network sides,
reduce the current limiting pressure of devices at network side, and improve the calculation efficiency of
device parameter optimization.

Key words:modular multi-level converter;current limiting devices;regional division;hierarchical optimization;

collaborative optimal configuration ; multi-terminal flexible DC power grid
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Table B1 Partial optimization results of Scheme A under multi-objective optimization

MCFCL Ft
Eﬁ[’z—'/‘* u Lc 1/mH ch/mH Lc}/mH Lc4/mH Lcs/mH Lc{,/mH Lc7/mH ch/mH LC';/IIIH Lc 1()/IIlH Lcl |/mH LC 1 z/mH
/8
5 0.729 137 283 329 121 359 320 248 240 276 169 235 83
6 0.710 129 184 324 114 352 312 237 240 273 175 239 83
7 0.668 127 179 338 110 374 316 244 240 270 170 234 83
8 0.632 129 196 323 125 351 312 237 240 273 184 243 83
® B2 ZARMUTHER A BB RUER
Table B2 Partial optimization results of Scheme A under multi-objective optimization
MCFCL # Lrai/ Lr2/ Lrs/ Lras/ Lras/ Lrae/ Lr2r/ Lras/ Lo/ Lra10/ L1/ Lea1o/
HHE G # mH mH mH mH mH mH mH mH mH mH mH mH
5 0.729 152 0 0 108 0 0 167 0 0 182 146 0
6 0.710 183 0 0 142 0 157 143 0 0 134 124 0
7 0.668 148 152 0 157 133 0 181 0 0 104 198 0
8 0.632 178 148 0 186 136 141 120 0 0 150 171 0
= B3 ZAFRRUTHEEBHEBIMULER
Table B3 Partial optimization results of Scheme B under multi-objective optimization
MCFCL A& u Lot/ Lo/ Lo/ Lcd/ Les/ Led/ Lol Lcs/ Leo/ Lew/ Len/ Len/
/& (k) mH mH mH mH mH mH mH mH mH mH mH mH
0.753
4 330 268 155 248 254 394 352 240 382 299 218 83
(0.855)
0.744
5 302 230 287 177 154 227 183 240 378 365 215 83
(0.701)
0.725
6 310 147 253 298 292 242 239 240 230 367 210 83
(0.797)
0.683
7 291 235 393 170 129 214 248 240 268 386 244 83
(0.715)
# B4 ZAHRMULTHERBHBIMUER
Table B4 Partial optimization results of Scheme A under multi-objective optimization
MCFCL Pt & i Lr2/ Le2n/ L2/ L/ Lras/ L/ Lrar/ Lras/ Lro/ Lo/ Lran/  Lrono/
BE/G (k) mH mH mH mH mH mH mH mH mH mH mH mH
0.753
4 0 148 123 139 0 0 0 0 0 189 0 0
(0.855)
0.744
5 0 127 0 195 163 0 138 0 0 0 160 0
(0.701)
0.725
6 0 142 140 144 141 0 137 0 0 0 164 0
0.797)
0.683
7 141 126 0 165 193 164 0 0 150 101 0 0

(0.715)
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Table B5 Simulative results of fault current and DC voltage under optimal compromise scheme
W R A J5 6ms W A5 7 ) BBy B R iR Bt o ems 2

B B P I K/ KA 6ms 2 4 I K AE/KA B L IE f /M RV
fi 10.90, 3.67 476 844
£ 8.44, 735 478 855
f 8.03, 5.25 4.92 880
fi 9.19, 2.88 4.94 925
£ 12.6, 2.85 5.87 924
fi 624, 6.10 4.63 891
£ 10.80, 6.56 5.08 911
s 13.57, 4.57 436 1043
o 8.26, 3.02 473 885
fio 539, 4.71 372 881
fir 1375, 127 5.68 733

fiz 11.71, 2.91 4.85 706
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