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Optimal Scheduling of Primary and Secondary Pumping Stations and
Water Tanks
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Abstract; Based on the operational characteristics of the pumping stations, the peak-valley time-
of-use electricity prices, as well as the storage function of the water tanks, a hierarchical optimal
scheduling model was applied to optimize the scheduling of primary and secondary pumping stations and
water tanks. The model was established with the objective of minimizing the daily total operational
electricity cost and the start/stop frequency of pumping units. The constraints included the daily water
supply target, the water supply capacity of primary pumping station and the water levels of water tanks.
The model was solved using both the dynamic programming method and the genetic algorithm method.
The optimal operation scheme of the pumping stations was determined. The calculation results of a
practical example showed that the model was reasonable and effective, the solution method was simple

and convenient, and the economic benefit was significantly improved compared with the original operation

scheme.

Key words: primary and secondary pumping station;  water tank;  hierarchical optimal
scheduling model;  dynamic programming; genetic algorithm; peak-valley time-of-use electricity
price
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Comparison of optimal operation results and actual

operation results with peak-valley time-of-use electricity price
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Tab.2  Comparison of optimal operation results and actual

operation results without peak-valley time-of-use electricity price
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