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Coordinated planning of distribution network containing charging station and distributed generation
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Abstract: The jointly accessing of distributed generation and electric vehicle charging stations to the distribution network has a
significant impact on operation and planning. A comprehensive coordinated planning method is proposed, with which the optimized
synthetic planning can be realized including sitting and sizing of distributed generation, position and capacity of charging station, and
construction and retrofit of distribution network. Considering environmental factors, randomness of resources and load, the
coordinated programming model of distribution network is presented. The objective is to minimize stochastic expected value of costs
about investment, operation, maintenance and environment, and the model is solved by improved genetic algorithm. A radial
distribution network for expansion is selected as the example. Simulation results show that the economic and environment benefits
are effectively improved by the coordinated planning, and planning scheme obtained is more reasonable.
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Fig. 1 Procedure of improved genetic algorithm
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Fig. 2 Network planning structure for Casel
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Table 1 Off-limit probability of the node voltage
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Fig. 5 Network planning structure for Case4
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Table 2 Costs comparisons of four planning schemes
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I Jist W/ TG Jis Jist
Casel 681.8 1627.6 10275.4 12 584.8
Case2 365.0 1 808.8 12 945.9 15118.8
Case3 719.8 1641.1 10 420.1 12 781.5
Case4 716.4 1 640.8 10417.0 12 774.2
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Table Al Nodal load forecast values
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o MW 2] ot o i/ | Mvar | 3] i 7 i 7 MW | Mvar | ] Vi Vi
J oy o MW g}g g}g
1 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0.25 0.5 0.38 0 0.05 0.038 | 0.6 | 0.6 0.45 0 0.06 0.045 0.2 0.75| 0.656 0 0.075 0.065 6
3 0.2 0.12 0.09 0 0.012 | 0.009 | 0.5 | 0.15| 0.113 0 0.015 0.011 | 0.25( 0.17| 0.128 0 0.017 0.012 8
4 0.3 0.3 0.23 0 0.03 0.023 | 0.5 | 0.6 0.45 0 0.06 0.045 03| 0.8 0.6 0 0.08 0.06
5 0.2 0.04 0.03 0 0.004 | 0.003 | 0.6 | 0.08 | 0.06 0 0.008 0.006 0.1 0.14| 0.106 0 0.014 0.010 6
6 0.2 0.1 0.08 0 0.01 0.008 | 0.5 | 0.12| 0.09 0 0.012 0.009 0.3]0.15] 0.113 0 0.015 0.0113
7 0.15 0.45 0.38 0 0.045 0.038 | 0.6 | 0.75| 0.56 0 0.075 0.056 021095 0.71 0 0.095 0.071
8 0.2 0.5 0.38 0 0.05 0.038 | 0.7 | 0.8 0.6 0 0.08 0.060 | 0.15] 1 0.75 0 0.1 0.075
9 0.25 0.15 0.12 0 0.015 0.012 | 0.6 | 0.25| 0.19 0 0.025 0.019 02| 04 0.3 0 0.04 0.03
10 | 0.2 0.35 0.26 0 0.035 0.026 | 0.6 | 0.55| 0.41 0 0.055 0.041 | 0.15] 0.85| 0.64 0 0.085 0.064
11 0.2 0.2 0.15 0 0.02 0.015 | 0.6 | 0.25| 0.188 0 0.025 0.019 0.2 10.283] 0.213 0 0.0283]| 0.0213
12 | 0.2 0.5 0.38 0 0.05 0.038 | 0.5 | 0.6 0.45 0 0.06 0.045 0.2 0.75| 0.565 0 0.075 0.056 5
13 0 0.6 0.45 0 0.06 0.045 | 0.5 | 0.75| 0.565 0 0.075 0.0565 | 0.2 0.85| 0.64 0 0.085 0.064
A2 RS S chp
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Table A2 Power parameters
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