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Research on dynamic economic scheduling of large-scale energy storage based on PID-based search

algorithm

Qinghua Ding, Dongmei Wu"
School of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] With the increasing penetration of renewable energy, large-scale energy storage systems (ESS) have
become increasingly vital in dynamic economic dispatch (DED) of power systems. However, the time-coupled constraints
introduced by energy storage make traditional DED problems more nonlinear and challenging to solve, as conventional
heuristic algorithms often struggle to balance convergence speed and optimization accuracy. To reduce generation costs
while satisfying complex constraints, this paper proposes an energy storage-based dynamic economic dispatch method
based on the PID-based search algorithm (PSA) integrated with a proportional redistribution constraint repair mechanism.
Leveraging the error elimination advantages of PID controllers, this method guides the population toward global optimal
solutions through proportional, integral, and differential dimensions, effectively overcoming the tendency of traditional
algorithms to get trapped in local optima. MATLAB simulations on a 5-unit test system demonstrate that compared to
particle swarm optimization (PSO) and genetic algorithms (GA), the PSA algorithm obtains a minimum fuel cost of
19380.53 USD within the 24-hour dispatch cycle, which is approximately 4.5% and 7.4% lower than that of the PSO and
GA, respectively. For convergence performance, PSA stabilizes within 200 generations, with the fitness value decreasing
continuously during iterations, which confirms its superior stability. The results show that PSA can precisely plan energy
storage system charging and discharging behaviors, effectively realizing “peak shaving and valley filling,” and significantly
improving the operational economic efficiency of power systems.

[ Keywords] Dynamic economic scheduling; Energy storage system; PID-based search algorithm; Time-coupled

constraints; Nonlinear optimization
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