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Economic Analysis of Electric Heating for Wind Power Consumption Under the Background of

Ancillary Service Market
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Abstract: The wind power penetration rate of the power grid
in northern China is relatively high. At the same time, a high
proportion of coal-fired cogeneration units are used to meet
the huge heating demand in winter, which results in limited
ability of flexible adjustment and the problem of curtailed wind
power. Currently, studies on economic evaluation of electric
heating for wind power consumption are scarce. Especially, the
economic evaluation on different types of electric heating under
the background of the ancillary service market is insufficient.
Thus, aiming at typical electric heating system, such as the
electric boiler with heating storage, electric heat pump and
distributed electric heating, this paper devotes to building
economic evaluation model on the basis of ancillary service
market by means of sequential production simulation. Further,
the simulation calculation on three typical electric heating
systems operating in northeast China is carried out. Lastly, the
influence factors, such as the price, wind curtailment level and
heating load characteristic are analyzed. The results show that
the feasible price of ancillary service for electric boiler with
heating storage and distributed electric heating varies between
315 to 460 yuan/MWh. Compared with traditional thermal

plants, electric heating is more competitive.

Keywords: wind power; electric heating; economic analysis;
ancillary service
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Table 1 Parameters of electric heating system
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Table 3 Consumption of curtailed wind power
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Table 4 Electricity consumption of electric heating

Hifii: MWh
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Table 5 Operation cost of electric heating
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