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Fig.1 Structure of heat system
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Table 1 Optimization results within daily scheduling cycle in various scenarios
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Low-carbon Optimal Scheduling of Integrated Energy System Considering
Thermal Inertia of Grid and Load

YUAN Zhixin*, HAN Li*, WANG Xz‘a()jz'ngl , JING Huitian*, CAI D()ngyang2
(1. School of Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China;

2. Electric Power Research Institute of China Southern Power Grid Company Limited, Guangzhou 510663, China)

Abstract: To address the low-carbon response delay of users caused by the transmission delay of the heating network, a low-
carbon optimal scheduling method for the integrated energy system considering thermal inertia of grid and load is proposed. Firstly,
the thermal inertia model and carbon flow model of the heating network are constructed based on the flow segmentation method,
and the carbon pricing mechanism based on the load carbon potential distribution is designed to solve the delay problem of carbon
signal transmission in the heating network. Secondly, a building thermal inertia model is established by combining the thermal
comfort theory to reveal the dynamic relationship between the user thermal load adjustment and the room temperature change, and
a model of heat demand price elasticity with time lag dependence is constructed accordingly. Finally, a bi-level optimization model
with the objective of minimizing the operating cost of system operators and the energy cost of users is established, which is solved
through coordinated iteration of the energy pricing and load response. The simulation results show that the proposed method can
improve the spatiotemporal alignment between the thermal load curves of users and the peaks and valleys of renewable energy
output, achieving a balance between renewable energy accommodation and user energy consumption experience.
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