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Abstract: The power of variable loads in the DC distribution
network fluctuates greatly. When the converter power transmis-
sion margin (which can be characterized by self-adaption droop
coefficient) is small, the converter transmission power is easy
to reach the limit, and the ability of responding to the change in
power flow will be lost. To cope with above mentioned prob-
lem, the converter adaptive droop coefficient, network loss, and
nodal voltage offset were taken as the optimizing goals of the
DC distribution network structure optimization. The objective
function was obtained through the membership function fuzzy
processing, and by use of Newton-Raphson method the power
flow calculation of the DC distribution network, in which the
accurate loss model of the converter was taken account, was
carried out. Finally, by means of the iteration of binary particle
swarm algorithm the DC distribution network frame structure
with synthetical optimum of above mentioned indicators was
obtained. The correctness and effectiveness of the proposed DC
distribution network frame structure are verified by the modi-
fied IEEE33 bus DC distribution network.
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Table 2 Comparison of optimizing results

VES W& FH/AW - /N EEEN PR R ARy KB EMERKY  LRIEN
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VE 10-11, 14-15, 28-29, 31-32, 8-21 147.481 0.16498 0.98558 0.30031 0.57644
FE3 7-8. 9-10, 14-15, 28-29., 32-33  148.199 0.16555 0.98297 0.33694 0.57441
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4 4 5 0.3811 60
5 5 6 0.819 —120
6 6 7 0.1872 200
7 7 8 0.7114 200
8 8 9 1.03 60
9 9 10 1.044 60
10 10 11 0.1966 45
11 11 12 0.3744 10
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15 15 16 0.7463 60
16 16 17 1.289 60
17 17 18 0.732 90
18 2 19 0.164 90
19 19 20 1.5042 90
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22 3 23 1.7 90
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30 30 31 0.9744 150
31 31 32 0.3105 210
32 32 33 0.3410 60
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37 25 29 0.5 /
38 16 34 0.4 70
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