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Multi-objective planning of multi-type distributed generation considering timing
characteristics and environmental benefits

MA Lin, LIU Jianpeng
(China Energy Engineering Group Tianjin Electric Power Design Institute Co., Ltd., Tianjin 300400, China)

Abstract: A planning method for locating and sizing of multi-type distributed generation is proposed based on the
analysis of the investment and income brought by many types of grid-connected distributed generation. This method
analyzes the timing characteristics of load and distributed generation output and the environmental benefits of distributed
generation. The typical daily load sequence and the typical daily output sequence of distributed generation per capacity
are calculated on the basis of the classification of daily load sequence and daily output sequence of distributed generation.
The mathematical planning model with the location, capacity and type of distributed generation as the optimization
variables is established and the improved adaptive genetic algorithm is used to solve the model. Finally, a practical
example is employed to verify the feasibility and effectiveness of the proposed method and model.
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Fig. 1 Schematic diagram of the classification of daily
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Table 1 Costs of environmental values of various pollutants
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Table 2 Parameters and values in calculation example
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FC ZEHLiA 12 000 JG/kW
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Table 5 Optimization scheme of distributed generation
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Fig. 4 Clustering pedigree chart
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Table 4 Division result of small classes

NG T W H
3/1,3/2,3/3,3/4, 3/5, 3/6, 3/, 3/8, 319, 3/10,
1 3/11,3/12, 3/13, 3/14, 3/15, 3/16, 3/17, 3/18,

3/19, 3/20
3121, 3/22, 3/23, 3124, 3/25, 3/26, 3/27, 3/30,

3131, 4/1
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4/30,5/1,5/2, 5/3, 5/4, 515, 516, 5/7, 5/8, 519,
5110, 5/11, 5/12, 5/13, 5/14, 5/15, 5/16, 5/17,
5/18,5/19, 5/20
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Table 6 Calculated value of each subgoals
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Table 7 Optimization result of distributed generation

NP TR /W ENEA
4 30 PV
6 60 WG
9 40 MT
15 30 PV
19 70 WG
20 110 MT
24 50 MT
26 50 FC
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Table 8 Calculated value of each subgoals
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