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Multi-time-scale interval optimal dispatch of coal mine integrated energy
system considering source-load uncertainty

HU He-juan®, SUN Xiao-yan'!, ZENG Bo?, GONG Dun-wei', ZHANG Yong"

(1. School of Information and Control Engineering, China University of Mining and Technology, Xuzhou 221000,
China; 2. Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric
Power University, Beijing 102206, China)

Abstract: In coal mine integrated energy system (CMIES) with high energy consumption, to reduce the impact of the
coal mine associated energys (CMAEs), renewable energy and load uncertainty prediction error on the system, a multi-
time-scale interval optimal dispatch strategy for CMIES considering the source-load uncertainty is proposed. Firstly,
the architecture of CMIES including renewable energy, CMAESs, concentrating solar power is constructed. Secondly,
according to the time difference of the electricity-thermal response and the prediction errors of uncertain parameters,
a multi-time-scale interval scheduling model is established. Interval mathematics is used to describe the uncertainty
parameters, and the actual absorption power range of CMAEs and renewable energy are solved by interval optimization
in the day-ahead and intraday dispatch. Based on day-ahead dispatch, the ambiguity of user comfort, thermal inertia and
hot water load demand response (DR) are comprehensively considered to adjust the output power of equipment in the
intraday dispatch. The electrical load DR is considered to revise the output power of electric equipment in the real-time
dispatch. Finally, the feasibility of the proposed model and method is proved by example analysis.

Keywords: coal mine integrated energy system; forecast uncertainty; interval optimal dispatch; multi-time scale; load
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