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Fig.1 Flexible DC system
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flexible DC system
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flexible DC system after fault
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Optimal configuration method of fault current limiter and circuit breaker in
flexible DC system considering multi-node condition constraint
WEI Wei',WANG Panbao',SUN Hongmei', YANG Jinggang’,SU Wei’, WANG Wei',XU Dianguo'

(1. School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China;

2. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 211103, China)
Abstract: Firstly, the numerical calculation optimization model of power flow and fault current suitable for
multi-node flexible DC system is established,and its accuracy is verified in the three-node simulation model.
Subsequently, the constraints and objective function are set up,the PSO(Particle Swarm Optimization) algo-
rithm is used to establish the mathematical model of optimal configuration of fault current limiter and circuit
breaker in multi-node flexible DC system. Then the optimization solution is carried out in a three-node ring
network, and the results are configured to the simulation model to test its current limiting effect, and the
accuracy of the proposed optimized configuration method is verified. Finally, the optimal configuration of
fault current limiter and circuit breaker for a 11-node flexible DC system is carried out by the proposed
multi-objective  PSO algorithm , and the results are compared with the results of multi-objective genetic
algorithm. The results show that the proposed optimal configuration method has high universality and can
complete the low cost configuration of fault current limiter and circuit breaker in multi-node flexible DC
system.

Key words:flexible DC system;power flow calculation;fault current limiter;multi-objective PSO;optimization
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Predictive current partition compensation control strategy for low inertia
DC microgrid interfaced grid-connected converter
XU Hailiang, LIU Zhuangzhuang, WANG Shinan,NIE Fei
(College of New Energy,China University of Petroleum(East China),Qingdao 266580, China)

Abstract: Under the condition of frequent load switching and new energy output fluctuation,low inertia DC
microgrid is prone to the problem of power mismatch on both sides of DC bus capacitor. The input and
output power imbalance mechanism of grid-connected converter with DC microgrid interface is analyzed.
According to the bus voltage change level,the energy required for bus voltage to recover to the command
value and the bus capacitor energy change information in unit sampling period are calculated. The instanta-
neous output power of bus capacitor and the equivalent load information of bus voltage fluctuation after
linear processing are obtained, and then the full value of current command compensation is determined.
Considering the influence of voltage outer loop,a fast partition compensation strategy of current command
is proposed. The smooth transition of partition is realized by adjusting the coefficient,and the fast tracking
of current command is realized by model predictive current control, which improves the compensation res-
ponse speed of grid-connected converter and suppresses bus voltage fluctuation. Finally, the effectiveness
and feasibility of the proposed control strategy are verified by simulation and experiment.

Key words:DC microgrid; grid-connected converter;current command compensation;fast partition compensation

strategy ;bus voltage fluctuation suppression
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Fig.Al Topology structure of three-node flexible DC system
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Table A3 Optimized results

5 LadmH  LodmH  Les/mH fy/mH folkA
0 5.0000 5.0000 5.0000 30.0000 40.3204
1 9.8691 108187 9.7465 60.8686  27.5113
2 104827 109734 102296 633714  26.7052
3 111653 11.7343 105957 66.9906 25648 6
4 120669 124440 115223 720663 242742
5 138756 127145 113245 758293  23.359 6
6 145294 135287 125449 812061 221206
7 150443 142119 133772 852668 212732
8 157835 151845 143746 906851  20.2406
9 16.3102 156443 15.0324 939738  19.6579
10 16.8553 16.3090 155185 97.3655 19.0941
11 175363 16.8134 165000 101.6994 184122
12 182921 175733 17.3826 1064960 17.7142
13 18967 185121 175226 110.0034 17.2400
14 193363 19.0653 19.0549 1149130 16.6129
15 20.0000 20.0000 20.0000 120.0000 16.0114

RAL ZIHFERZSH
Table A1 Parameters of three-node flexible DC system
24 Rl
BT E R Uge/ KV +0
BRI FF B2 2Cy/ uF 1 000
PR 9% FL R /mH 5
LR LR PR/ (Q km ) 0.0139
B LR B/ (MH km ) 0.983 6
Lip: 10
RS /km Lis: 8
Las: 6
E HLE % 6] VSCy HLE/KV 20
SEA T EFYEH] VSCy ThE /MW 10
TEA DDA S VSCs T /MW 5
xR A2 EIRUTEERITEE
Table A2 Comparison of power flow results
1 E/kV PR REER RE/%
Us 20 20.005 5 0.0279
U, 20.158 7 20.1579 0.004 0
Us 20.124 2 20.108 6 0.0775
Uy 20.1035 20.095 4 0.040 3
HLUL/ KA TRy 4R i H 4R R%/%
I -0.7445 -0.744 4 0.013 4
I24 0.496 1 0.496 4 0.080 6
I3 0.2485 0.2483 0.080 3
5
i 2
710.500 0.501 0502 0.503 0.504 0.505 0.506
B A2 HESITEMER R
Fig.A2 Comparison of simulation and calculation of fault

current
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Fig.A3 Topology of 11-node flexible DC ring gird
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Table A4 Initial node information

Thams BRI B%EE

5 E 59 kV

1. 2.3 FEAUME  49kwW
8. 9. 11 EHINME 40 kW
4. 6 EAZE  -110 kW
7,10 EAUIE  T0kwW

Table A5 Basic parameters of each branch Initial node

*AS TEREMESH

& AT Pareto FR{5EXILL
Table A7  Comparison of pareto information

ZRIEHTH/Q 2RI HE/mH

fr/mH fo/ kKA
WHMS T ZHbkfs  MOPSO % Z Him®  MOPSO

Bk % P SLik
1 42.101 29 25.07 13.719 2455
2 42.213 07 27.85 13.693 19.66
3 43.727 78 32.94 13.063 18.11
4 50.883 10 34.68 10.683 16.84
5 54.029 63 38.03 10.561 15.91
6 55.842 84 41.17 10.312 14.54
7 57.483 22 42,51 10.115 14.15
8 59.162 20 46.74 9.886 12.97
9 64.860 46 64.14 9.227 10.39
10 89.743 38 76.17 8.159 9.46
11 101.353 90 7.968
12 102.832 30 7.942

© 0o N o o B~ W N

R =
N B O

information
SCHEIR T SRR

1-2 0.30
1-3 0.18
2-4 0.20
3-4 0.32
3-6 0.40
4-5 0.16
5-9 0.20
6-7 0.18
6-10 0.22
7-8 0.10
8-9 0.14
9-11 0.22
10-11 0.40

[uny
w

0.30
0.18
0.20
0.32
0.40
0.16
0.20
0.18
0.22
0.10
0.14
0.22
0.40
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Table A6 Power flow results of Case 2

R e L /kV Xk LI/ KA
U, 19.958 4 l12 16.67
U, 19.962 6 l13 22.22
Us 19.9730 124 65.00
U, 19.986 5 l34 43.75
Us 20.000 0 I36 37.50
Us 20.022 4 l4s -18.75
U; 20.0308 Isg 40.00
Us 20.040 1 lg7 -27.78
Ug 20.036 8 lg10 -31.82
Ui 20.0253 l7g 60.00
U 20.044 0 lgg 21.43

lo11 4.545

l1011

30.00
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