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Optimal Dispatching of Distribution Network Based on
Multi-type Demand Response
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Abstract: Aimed at the problem that the existing incentive pricing compensation mechanism cannot meet the
differentiated needs of multiple types of load, a compensation method for interruptible load is proposed in the form of
sectional compensatory price. Meanwhile, a two-dimensional alternating function of load transferable time and load
transferable power is introduced to establish a transferable load compensation model to quantify the cost of load transfer.
A model of multi-type demand response participating in the optimal operation of distribution network considering
uncertainties in interruptible load is established. Aimed at the non-convex nonlinearity constraint of the model, it is
transformed into a mixed integer second-order cone programming model by the second-order cone relaxation method,
which is further solved by the CPLEX solver. In addition, the contribution degree and confidence degree are introduced
to evaluate the user responsiveness.

Simulation results show that the novel compensation mechanism can more

reasonably guide users to adjust the power load, smooth the load curve, and improve the operating economy of

distribution network.

Keywords: Demand response; distribution network; interruptible load; incentive mechanism
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Tab. 4 Calculation results under Scheme 1
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10 0.589 3.164 1.673 16.128 2.612 24.166 11.615
15 0.548 3.735 1.109 14.738 2.448 22.578 12.099
20 0.496 4.439 0.922 13.663 2422 21.942 13.224
25 0.353 4.683 0.583 13.461 2.196 21.276 14.834
30 0.388 6.211 0.400 12.771 2.023 21.793 12.521
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Tab. 5 Calculation results under Scheme 2
IR PBDR A4/ IL #MZERAY/  TL #MEAS, A/ DIFE A/ ) )
B . . . B RRATTTE HER T T
A LG 451 /% VP Ji gt Ji 7t Ji 76 73 76
10 0.469 1.992 0.823 15.575 2.693 21.552 12.673
15 0412 2.357 0.677 14.865 2.560 20.871 13.545
20 0.359 2.758 0.590 14.127 2.377 20.211 14.831
25 0.315 3.171 0.499 13.957 2232 20.174 15.329
30 0.331 3916 0.367 13.627 2.167 20.408 13.793
x6 ARIMELER
Tab. 6 Calculation results under Scheme 3
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30 0.325 3.976 0.364 13.377 2.134 20.176 14.025
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Fig. 7 Evaluation results under Scheme 1
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