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and improvement methods for IES
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Multi-timescale Resilience Enhancement Method for Integrated Energy System Under

Earthquake Disaster

ZHU Xiyue, LIU Xinrui, HOU Min, WANG Rui, SUN Qiuye

(College of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Earthquake disasters have the characteristics of low predictability and wide impact. In low magnitude or non-epicenter
areas, although ground vibrations do not cause building collapse or casualties, they may damage overhead power lines and
underground pipelines, and have a significant impact on energy supply systems. Therefore, this paper proposes a multi-timescale
resilience enhancement method for the electricity-gas-heat integrated energy system, which includes pre-earthquake planning and
emergency response plan formulation, as well as preemptive seismic wave propagation time difference during disasters to complete
load forwarding in advance. Firstly, this paper establishes a grid-based fault probability model for the integrated energy system
affected by earthquakes. Secondly, this paper proposes a dual-loop optimal load reduction model for integrated energy systems
within a decoupling framework. Considering the load satisfaction of building thermal inertia, this paper proposes resilience
assessment and multi-timescale resilience improvement methods. Finally, The effectiveness of the method is verified by simulation
cases.
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