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Optimal scheduling of water pumping stations based on multi—objective
artificial hummingbird algorithm

ZHAO Yanan', ZHANG Liang’, XU Jiaming’
(1. Xuzhou Water Conservancy Project Operation Management Center, Xuzhou 221000, China;

2. Jiangsu Province Engineering Investigation and Research Institute Co., Ltd., Yangzhou 225100, China)

Abstract: To address the challenge of coordinating operational efficiency and energy consumption in traditional
pump station scheduling methods, this study takes the Zhengji Water Control Project as the research subject and
establishes a multi- objective optimization scheduling model for pump stations aimed at maximizing operational
efficiency and minimizing total energy consumption. The Multi— Objective Artificial Hummingbird Algorithm
(MOAHA) is introduced for solution. The results show that compared to conventional empirical scheduling, the
MOAHA-optimized scheme increases the overall operational efficiency of Zhengji East Station by approximately
1.8% under flow rates of 35, 47, and 53 m’/s, while also achieving stable efficiency improvements at Zhengji West
Station across various conditions. When compared to Genetic Algorithm (GA) and Particle Swarm Optimization
(PSO), MOAHA demonstrates faster convergence and superior optimization accuracy under complex conditions. At
the 53 m's flow rate for East Station, its optimized solution reduces daily energy consumption by 609 kWh and
516 kWh compared to GA and PSO, respectively. This research provides effective model methods and decision
support for refined and intelligent scheduling of water transfer pump stations.
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