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Demand Response Scheduling of Major Energy-consuming Enterprises Based on

a High Proportion of Renewable Energy Power Grid

LI Yuan-Zheng' NI Zhi-Xian> DUAN Jun-Tao' XU Lei* YANG Tao® ZENG Zhi-Gang'

Abstract With the proposal of the national “double carbon” major strategy, the high proportion of renewable en-
ergy grid-connection becomes an important trend of China’s power energy transformation. However, a number of
operational constraints related to thermal power units, distribution networks and demand sides limit the efficient
absorption of renewable energy. This paper considers the idea in which major energy-consuming enterprises, the
main power load, participate in the grid demand response (DR), promotes renewable energy consumption through
coordinated scheduling between major energy-consuming enterprises and the power grid, and obtains economic com-
pensation to reduce operating costs. Based on a hybrid demand-side response mechanism, this paper proposes a co-
ordinated scheduling method with the major energy-consuming enterprises, renewable energy and thermal power
units as the core. After that, a two-step scheduling strategy is proposed according to the information dependence or-
der of the forecast value and forecast error of renewable energy. On this basis, the production process behavior mod-
elling is carried out to realize the description of the demand response of major energy-consuming enterprises, and
the optimization model of the demand response and grid coordination scheduling of major energy-consuming enter-
prises with a high proportion of renewable energy grid-connection is established. Finally, an example analysis is car-
ried out based on the actual system power grid system in Yantai, which verifies the effectiveness of the major en-
ergy-consuming enterprises participating in the coordination scheduling of the power grid through demand response
and the two-step dispatch strategy.

Key words Major energy-consuming enterprises, demand response (DR), renewable energy grid-connection, co-
ordination scheduling, production dispatch
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Fig.2  Structure of stepwise scheduling
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Objective values and corresponding power information of three cases
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