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Transfer scheduling strategy for urban high-voltage distribution network with
highly-penetrated renewable energy
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Abstract: In order to solve the problem of local consumption and overload given a high penetration of electric vehicles and
non-uniform integration of photovoltaic power, a bi-level optimal model is proposed based on a method of network topology
risk analysis of multi-dimensional probabilistic estimation. The upper model aims to improve the consumption of
photovoltaic output and determine the alternative topology of 110 kV network. In the lower model, the optimization goals are
the loading rate of the substation and numbers of overloaded lines. In order to improve the efficiency of the algorithm, the
alternative topology of a unit group is defined as variable instead of the traditional coding method. This reduces the solution
dimension. The result indicates that the proposed method can solve local overload by coordinating the reconfiguration of the
high voltage distribution network and photovoltaic energy system. This ensures the security of an urban gird that has a large
scale of clean energy integration.
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Fig. 1 Topological structure of high-voltage distribution

expressed by transformer units
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Table 1 Line parameter information

RS kV PHPU/(Q/km)  HLE/A(Q/km) K JE/km
110 kV 0.05~0.4 0.3~0.5 50~150
220 kV — 0.2~0.5 150~300

R2 BMOERAKHENR

Table 2 Conventional load and PV expected power

W U2 U2 Ul7 0 U4 JER Ek Tk
8 I} 0.114 0.084 0.121 0.115  1.000 1.500  1.820
9 0231 0289 0263 0300 0.500 2.050 1.680
100 0334 0342 0355 0366 0450 2.150 1.700
11 0378 0369 0357 0.380 0.400 2.850 1.630
121 0407 0399 0400 0359 1.000 2.150 1.800
130 0351 0304 0366 0356 0.600 2.700  1.630
148 0133 0119 0.123 0.124  0.500 3.100 1.620
158 0115 0.120 0.106 0.097 0.550 3250 1.530
16 0.031 0.025 0032 0029 0.500 3.350 1.690
170 0.012 0.020 0.029 0.010 0.850 2.000 1.620
%3 REMEATHENE
Table 3 Charging pile load expected power
I 1] U4 u7 U13 U18 U33
8 It 0.063 0.021 0.009 0.058 0.017
9 I 0.485 0.004 0.011 0.685 0.009
10 I 0.751 0.013 0.021 0.912 0.006
11 I 0.615 0.076 0.040 0.989 0.012
12 It 0.157 0.698 0.799 0.304 0.583
13 It 0.104 0.854 0.904 0.165 0.735
14 Itf 0.020 0.031 0.053 0.031 0.081
15K 0127 0.097 0.026 0.085 0.033
1615 0.079 0.036 0.031 0.139 0.011
1706 0.003 0.032 0.012 0.095 0.099
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Table 5 Optimal switching sequence list
I ] 9 I} 12 I 14 It}
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