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Water distribution networks are expected to provide a highly reliable service due to their fundamental role in
contemporary societies. A persisting issue corresponds to the unpredictability of users’ demands, which must be
appropriately considered in their pumping operations [1]. In this work, an approach is proposed to identify optimal pump
schedules in water distribution networks with explicit quantification of demand uncertainty. A probabilistic representation
of demand uncertainties is adopted, whereby relevant performance metrics, such as pressure levels and energy
consumption, also become random. The level of service is quantified using the concept of hydraulic reliability, which is
defined as the probability of all nodal pressures exceeding a minimum allowable level over a reference operational period.
Further, expected energy costs are adopted as a metric of economic performance. Optimal pump schedules are obtained
by minimizing expected energy costs under constraints on hydraulic reliability. The estimation of both performance
measures is carried out by integrating subset simulation with the hydraulic simulation software EPANET [2]. A stochastic
search technique is implemented to solve the resulting optimization problem. A benchmark example is studied to
illustrate the capabilities of the proposed method.
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