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Multi scene distribution network reconfiguration considering the randomness of wind power

CHU Zhuang', DOU Xiaoxiang', YU Qunying®
(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
2. Electric Power Research Institute, State Grid Jilin Electric Power Ltd., Changchun 130021, China)

Abstract: Distribution network reconfiguration is an important measure for optimal operation of distribution network.
Because of its clean and renewable distributed generation, it is more and more introduced to distribution network
reconfiguration. In view of the output random DG's influence on the distribution network reconfiguration, the scene
division method based on wasserstein distance index is introduced into the distribution network reconfiguration and the
wind power is divided into a number of scenes. Considering the randomness of wind power and load fluctuations, this
paper puts forward the optimal scheme to determine strategy based on binary particle swarm optimization algorithm and
establishes the model of distribution network reconfiguration. A loop coding and initial population generation strategy is
put forward based on the rule “out the same and reserve the different”, the computation efficiency is improved. The
established model is solved in the IEEE33 node distribution network system. The feasibility and effectiveness of the
proposed strategy are verified and an optimal reconstruction scheme is obtained, which is adapted to the randomness of
wind power and the load fluctuation.
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Table 1 Scene division

Yt zg/pu. Dy DG, kW DG, /kW
1 0.000 0 0.1300 0.000 0 0.000 0
2 0.064 4 0.060 0 25.760 16.100
3 0.209 9 0.080 0 83.960 52.475
4 0.382'1 0.100 0 152.84 95.525
5 0.589 6 0.1300 235.84 147.40
6 0.846 4 0.1400 338.56 211.60
7 1.000 0 0.3600 400.00 250.00

MNE2TULEH, sl 2. 3.

TS TT S, MBI 125.448 0kW, 55—
W i garis AT 7 2T RGP 202.676 2 kW AHLE,
MG T 38.10%.

MR I TTLLESR, W51, 322, 953, %
¢4y st 5 PN NI EAY T 5 7-9-14-28-32 At
BAT A T EML TR, MWHWEMEN
161.687 1 kW, S Kfariatr 77 20T BI#) 46 M 4
277.437 4 kW HILL, PIRIFEIK T 41.72%.

MWE 4 TTLEH, Y5t 4. s 5 s MK E
¥ 7% 7-9-12-28-32 Ky big 17 30 F et i %
W F I EEAE K 41.294 1 kW, S/ MMagiiiatr i F
PIHIUE T 73.548 7 kW AHLEL, BIHIFEAR T 43.85%.

& AN A A A ia 47 7 20T 38 N R HL BE A L e
BRI =R G, FRICRIEEAN 7 EAEA R 67
fria AT 7 AR B, B 2T S 255 P
WIEEEE R 5 . AMERH, 7-9-14-28-32
X T 5 A = P aris AT 7 R IR 2 4 0]
BHEEN, 5= ria AT o e A A
189.084 6 kW FHLL, MK T 39.73%. kit
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Table 2 Calculation results under the general load operation mode

b7 B(i=1,2,---,7) Loss, Loss,, Loss,, Loss,, Loss,s Loss, Loss,, F,
1 7-9-14-32-37 139.553 1 137.487 5 1332249 128.743 4 124299 3 120.050 9 118.218 5 125.448 0
2 7-9-14-32-37 139.553 1 137.487 5 1332249 128.743 4 124299 3 120.050 9 118.218 5 125.448 0
3 7-9-14-32-37 139.553 1 137.487 5 133.2249 128.743 4 124.299 3 120.050 9 118.218 5 125.448 0
4 7-9-14-32-37 139.553 1 137.487 5 133.2249 128.743 4 124.299 3 120.050 9 118.218 5 125.448 0
5 7-9-12-32-37 146.016 0 143.118 9 137.1059 130.729 6 124.263 5 117.872 6 114.952 0 125.649 8
6 7-9-12-31-37 153.698 9 149.949 6 142.0712 133533 1 1245702 115.196 4 117.977 8 128.490 5
7 7-9-12-31-37 153.698 9 149.949 6 142.071 2 1335331 1245702 115.196 4 117.977 8 128.490 5
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Table 3 Calculation results under the maximum load operation mode

Yyt B(i=1,2,--,7) Loss, Loss,, Loss,, Loss,, Loss,s Loss, Loss,, F,
1 7-9-14-28-32 181.454 2 178.763 9 173.118 7 167.053 9 160.677 9 154.1309 150.974 7 161.687 1
2 7-9-14-28-32 181.454 2 178.763 9 173.118 7 167.053 9 160.677 9 154.1309 150.974 7 161.687 1
3 7-9-14-28-32 181.454 2 178.763 9 173.118 7 167.053 9 160.677 9 154.1309 150.974 7 161.687 1
4 7-9-14-28-32 181.454 2 178.763 9 173.118 7 167.053 9 160.677 9 154.130 9 150.974 7 161.687 1
5 7-9-14-28-32 181.454 2 178.763 9 173.118 7 167.053 9 160.677 9 154.130 9 150.974 7 161.687 1
6 7-9-12-28-32 192.438 8 188.6151 180.570 0 171.872 4 162.632 6 152.963 7 148.170 7 163.865 4
7 7-9-12-28-32 192.438 8 188.615 1 180.570 0 171.872 4 162.632 6 152.963 7 148.170 7 163.865 4
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Table 4 Calculation results under the minimum load operation mode
5t B(i=1,2,---,7) Loss, Loss,, Loss,, Loss,, Loss,s Loss, Loss,, F,
1 7-9-14-28-32 49.484 8 48.192°5 45.633 5 43.156 8 41.045 6 39.638 5 39.443 9 42.376 1
2 7-9-14-28-32 49.484 8 48.192°5 45.633 5 43.156 8 41.045 6 39.638 5 39.443 9 42.376 1
3 7-9-14-28-32 49.484 8 48.1925 45.633 5 43.156 8 41.045 6 39.638 5 39.443 9 42376 1
4 7-9-12-28-32 51.749 9 49.965 5 46.396 2 42.869 1 39.702 2 37.283 3 36.636 6 41.294 1
5 7-9-12-28-32 51.749 9 49.965 5 46.396 2 42.869 1 39.702 2 37.283 3 36.636 6 41.294 1
6 7-9-12-28-31 56.895 4 54.585 5 49.862 9 44.994 1 40.2712 35983 6 342670 41.769 1
7 7-9-12-28-31 56.895 4 54.585 5 49.862 9 44.994 1 40.2712 35983 6 342670 41.769 1

R5 ZMOEMEITARXNTHITREER

Table 5 Calculation results of three kinds of load operation mode

Reik T & Loss,, Loss,, Loss,, F,
7-9-14-32-37 1254480  165.6276 442235 115.186 8
7-9-14-28-32 125.873 1 161.6871 423761 113.952 4
7-9-12-28-32 125.698 6 163.8654  41.294 1 114.139 2
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