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Abstract

With the continuous growth of global energy demand and the increasing severity of environmental
issues, how to ensure that the power system meets supply demands while minimizing environmen-
tal pollution and generation cost has become a significant research topic in the development of
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power systems. This paper proposes a predefined-time algorithm based on distributed architecture
and combines it with dynamic weights to achieve energy allocation. Through this method, the multi-
objective optimization problem can be transformed into a single-objective optimization problem,
which can be solved within a predetermined step size, and provide a timescale for the dynamic ad-
justment of weights. The experimental results show that the proposed distributed algorithm can
effectively reduce fuel costs and pollution emissions when solving the environmental economic dis-
patch problem, and achieving the entire Pareto front.
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Figure 1. Communication topology of the 6-
generator system
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Figure 2. Generation cost and pollution emission curves for the 6-gener-
ator system
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Figure 3. Convergence curve of incremental cost for the 6-generator system
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