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Optimal configuration method of electric heating in a virtual power plant with peak load
regulation considering a wind power delivery protocol

WANG Hong, WEI Xiaogiang, LI Bing
(Dispatch Center of State Grid Heilongjiang Electric Power Co., Ltd., Harbin 150010, China)

Abstract: Given the peak-shaving demand of a wind power delivery type grid, the electric heating optimal configuration
method of a peak-regulating virtual power plant considering a wind power delivery protocol is proposed. First, the
structure and interaction consumption mechanism of the power grid with a wind-power delivery protocol is analyzed.
From the energy consumption characteristics of regenerative electric heating, a demand response model of regenerative
electric heating is established on the basis of quantitatively deducing its adjustable characteristics. Then, with the
objective of optimal economic performance in the regional power grid with the wind power delivery protocol, the electric
heating capacity optimal allocation model of the VPP is established. This combines the peak-shaving strategy of thermal
power units and VVPP. A regional power grid in Heilongjiang Province is selected for analysis, and the results show the
correctness and effectiveness of the method.
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Table 1 Thermal power unit related parameters

Wk T PREL A 2L

BRMW  FRIMW (S MW2)  bi(S MWL)  cfS
200 50 100 0.0375 200 325
80 20 40 0.1750 175 352.3
50 15 25 0.6250 10.0 3165
35 10 18 0.083 4 325 329.2
30 10 15 0.2500 300 276.4
40 12 20 0.2500 300 2322
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Table 2 Time-of-use price
B TR BB
05:00—08:00
B 08:00—12:00
12:00—14:00  00:00—05:00
14:00—21:00
21:00—00:00
HL/(T/KWh) 0.804 0.550 0.329
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Table 3 Parameters of typical electric heating users
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Table 4 Optimal configuration results of VPP
electric heating users
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Fig. 9 Comparison curves of VPP operation power and
abandoned wind power
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Fig. 10 Deep peak regulation results of thermal power
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