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Rearch on deep neural network-based demand response model for power peak
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Abstract: As environmental issues become more prominent and the “double carbon” goal is promoted, the
participation of demand-side response resources in load peaking and valley filling is of great importance to the
development of the power industry. Based on the rapid development of demand-side response in China, this paper
first considers the interactions between generators (PG), Power grid companies and service providers (SPs), then
collects data using deep neural networks (DNNs) and simulates customer behavior by developing an accurate price
elasticity of demand matrix (PEMD). Finally, based on this model, future hourly short-term load forecasts and
hourly electricity demand for the previous day are predicted. The results show that the model can reduce the peak-

to-valley load differential on the grid and bring the generation and consumption of electricity into balance.

Key words: deep neural networks; demand response systems; demand price elasticity matrix
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Fig. 1 Proposes a response model for China’s current demand
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Fig. 2 Different consumer rescheduling behaviors in the DR market
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Tab. 6 C1 ~ C4 results

c1 (07 C3 C4
W% 200%  250%  300%  200%  250%  300%  200%  250%  300%  200% = 250%  300%
Wi/ 2729 4093 5458 2729 4093 4582 2729 4093 5458 2729  4.093  5.458
A& 0780 0791 0802 0780 0791 0795  0.779 - 0799 0779 0789 = 0.799
#7 C5~C8L&R
Tab.7 C5 ~ C8 results
c5 C6 c7 c8
IR M 200  250%  300%  200%  250%  300%  200%  250%  300%  200%  250%  300%
VefEu > 5.458 2.880 4582 1511 5458  4.841 5458 3814
A% 0802 0781 0.795  0.770 0.799 0799  0.784
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