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Efficient maintenance management plays a crucial role in water utilities’ asset management strategies, ensuring the

longevity of assets and the reliability of water supply systems. Water utilities operate with multiple pumping stations that

pump water between two different places to overcome topographical unevenness or increase network pressure. These

facilities are essential in water catchment, treatment and distribution. Each station contains one or more electro-pump

units, which comprise a hydraulic pump coupled to an electric motor. These units are the core assets of the pumping

function, with maintenance activities classified as time-based or usage-based.

This study proposes an optimisation-based approach to plan the preventive maintenance and inspection tasks of electro-

pump units in a water utility. The methodology aims to minimise the total expected costs of these tasks as well as the

transportation costs of the maintenance teams. These teams are comprised of qualified utility technicians, and each task is

defined by its cost, duration, and the maximum interval within which it must be completed.

A binary linear programming model determines the optimal allocation of maintenance tasks to teams and days. The

model includes constraints related to available working hours, technician availability, and task periodicity. It also ensures

compliance with the utility’s internal policies, such as performing maintenance only on specific weekdays and balancing

the allocation of technicians across the network.

The proposed framework provides a decision-support tool that enables maintenance managers to prioritise interventions,

reduce operational expenditures (OPEX), and improve system reliability and safety. Moreover, it supports the efficient

allocation of the utility’s budget by avoiding unnecessary interventions on assets in good condition and directing its

budget to perform actions on critical assets with signs of degradation. The methodology was applied to a Portuguese

water utility, Águas do Douro e Paiva (AdDP), to validate its assumptions and demonstrate its practical relevance.
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