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Flexible aggregation and collaborative peak-shaving optimization control strategy
for diverse categories of air conditioning loads

YU Qian, LIU Xue, ZHOU Hao, WAN Cheng, ZHOU Tao, WANG Ying

( Energy Saving Management Branch of State Grid Hunan Electric Power Co. , Ltd. , Changsha 410004, China )

Abstract: This paper presents a flexible aggregation and collaborative peak- shaving optimization control strategy tailored for diverse
categories of air conditioning loads. Commencing with foundational physical models, it delineates the fundamental models for various types
of air conditioners. Subsequently, integrating the imperatives of peak load regulation, it formulates a dynamic aggregation model for air
conditioning loads under diverse control methodologies, whilst delineating each requisite constraint. The optimization model for peak
shaving across intraday and real-time stages is meticulously examined, employing the model predictive control method to address potential
uncertainties comprehensively. Ultimately, a collaborative peak-shaving optimization control strategy encompassing a multitude of air
conditioner types is derived. The efficacy of the proposed method in participating in peak shaving services is corroborated through
simulations conducted on an enhanced three-machine nine-node system.
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