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Optimal siting and sizing of distributed generations considering uncertainties and
environmental factors

CHU Zhuang, LI Zhao, BAI Wangwang
(College of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: The output of wind turbine generator and photovoltaic has the characteristics of uncertainties because of the
presence of random wind speed and solar irradiance. And the distribution network load level also has non-constant
characteristics. The uncertainty has a significant impact on the distribution network during distribution network planning.
This paper takes these uncertainties into account to the optimal allocation of distributed generatiions, divides a year
running states of distribution network into 8760 hour-scenes using scene division method, and clusters scenes using the
improved K-means clustering method. The objective function is the minimal comprehensive cost taking the environmental

factor into account, and the improved PSO algorithm is employed to solve the model. Finally, the 33-bus distribution

system is simulated to verify the effectiveness of the proposed model and method.
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Table 2 Weibull parameters of wind speed and solar irradiance

A 8L O B 4
k c k c
1 2.26 8.45 1.36 5.45
2 2.09 8.97 1.49 597
3 1.77 8.15 1.77 5.15
4 2.58 9.16 1.78 6.16
5 2.34 10.45 1.84 6.45
6 227 7.60 1.87 5.60
7 2.09 6.38 1.89 6.38
8 2.83 7.01 1.90 6.01
9 2.11 7.57 1.51 5.57
10 2.00 9.04 1.50 5.74
11 2.14 8.74 1.44 5.04
12 2.09 8.63 1.49 5.63
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Table 4 Clustering results
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6 0.9775 0.5264 0.7434 0.0729
7 0.9895 0.8826 0.6341 0.0700
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