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Research on multi-stage bidding strategy of virtual power plant
considering demand response market

SONG Wei, WANG Jiawei, ZHAO Haibo, SONG Xiaojun, LI Wei
(Economic and Technical Research Institute of State Grid Shanxi Electric Power Company, Taiyuan 030000, China)

Abstract: Virtual power plant is an important approach to solve the problem of distributed power generation in power
market transactions. However, the uncertainty of distributed renewable energies’ output brings higher transaction risk to
virtual power plants. Considering the uncertainty of renewable energies’ output, load and market price, based on the
stochastic programming theory, this paper takes the virtual power plant with renewable energy as the object of study; and
then, puts forward multi-period bidding strategy model for its participation in day-ahead energy market, intraday demand
response trading market and real-time energy market. IEEE 6 bus system and 24 bus system are used as the examples to

optimize bidding strategy. The result shows that the demand response transaction can effectively promote the utilization of

renewable energy and improve the economic benefits of virtual power plant.

Key words: virtual power plant; demand response trading market; power market; bidding strategy
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Fig. 1 Basic framework of virtual power plant operation

considering demand response transactions
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Fig. 14 Impact of DR" on retail revenue of virtual power
plants under different wind power prediction errors
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Table 4 Total profit of virtual power plant bidding under

different scenarios (ten thousand euros)

Eyind
DREMWh 0.1 0.2 0.3
0 19.857 19.043 18.392
10 20.508 20.012 19.680
20 20.552 20.366 20.184
30 20.591 20.506 20.486
40 20.655 20.654 20.652
50 20.653 20.661 20.675

x5 TRBERTELER TMHEERAN(FERTT)
Table 5 Retail revenue of virtual power plants bidding under

different scenarios (ten thousand euros)

DR**/MWh Fuing
0.1 0.2 0.3
0 20.690 20.672 20.378
10 20.856 20.827 20.391
20 20911 20.837 20.393
30 21.021 20.874 20.394
40 21.027 20.880 20.395
50 21.029 20.882 20.395
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