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Abstract This paper investigates the optimal power scheduling problem of large-scale inverter air conditioner
clusters participating in demand response. To address the limitations of existing studies that focus on operational
economic optimality while neglecting user comfort requirements, fast dynamic response capability, and user satisfac-
tion and other key engineering factors, an optimization scheduling framework that accounts for both comfort con-
straints and dynamic performance is established. To characterize user comfort requirements, a unified user comfort
index is constructed based on real-time indoor temperature, set temperature, and allowable temperature deviation,
enabling quantitative representation of comfort levels. On this basis, a predefined-time distributed optimal power
scheduling strategy is proposed. By coordinating the power consumption of individual inverter air conditioner, the
aggregate cluster power is guaranteed to accurately track the demand power within a predefined time while satisfy-
ing user comfort constraints and achieving optimal user satisfaction. Furthermore, the proposed method is extended
to step demand scenarios to enhance adaptability to dynamic demand targets. Finally, system convergence is proven
based on Lyapunov theory, and numerical simulations verify the effectiveness and engineering feasibility of the pro-
posed method.
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