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Multi-objective extended planning for a distribution network considering demarcation of
demand response schemes
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Abstract: In order to cope with increasing energy demand and environmental pollution, the development of distributed
generation (DG) and demand response (DR) has become important in promoting the development of the global energy
system. This paper proposes an electricity consumption behavior portrait method based on improved k-means clustering
analysis and optimal feature collection to achieve the demarcation of demand response schemes for differentiated user
electricity consumption characteristics. Then a distribution network expansion planning model with a differentiated
demand response scheme is constructed. Annual comprehensive cost and DG utilization are added as optimization
objectives in the decision-making objectives. Normalized normal constraint (NNC) is used to obtain the Pareto optimal
solution set. Finally, the validity of the demand response scheme definition method and the extended planning model is
verified on the IEEE33-bus system.
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Fig. 1 Demand response solution definition process
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Table 1 Relevant information on load characteristics of several

industries in a northeast province in China
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Table 3 Parameters of branches to be built

YA A R R/IQ X/Q R AT
32 33 0.896 0.7011 25
33 34 0.341 0.5302 27
34 35 0.4095 0.4784 22
35 36 0.341 0.5302 28
36 37 0.2842 0.1447 26
37 38 0.341 0.5302 31
38 39 1.059 0.9337 28
39 40 0.341 0.5302 25
40 41 0.2842 0.1447 44
41 42 0.203 0.1034 27

9 35 0.341 0.5302 21
11 37 0.203 0.1034 19
16 42 0.591 0.526 22
22 36 0.591 0.526 25
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Table 4 Parameters of generators of DG to be installed
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Table 5 Industry attribute of each bus load
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Table 6 Label score and weighted score of different types of users
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Table 7 Weight of labels calculated by entropy weight method
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Table 8 Demand response plan definition results
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Table 9 Distribution network expansion planning
results with or without DR
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Table 10 Distribution network expansion planning
costs with or without DR
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Fig. 6 Comparison of distribution network operation
with or without DR
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Table 11 Distribution network expansion planning results
with/without consideration of demand response scheme
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Table 12 Distribution network expansion planning costs
with/without consideration of demand response scheme
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Fig. 7 Distribution network operation with/without consideration
of differentiated demand response scheme
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