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1. Introduction – Water supply systems (WSS) are crucial to deliver water to populations, but also require 

high demand of energy. The energy consumption is mainly in the form of electricity which is used in the 

water pumping operation. It is evident that the priority of water companies and municipalities is to guarantee 

the security of the supply, but also to decrease energy consumption and water wastes, aiming to obtaining 

a more efficient and sustainable supply system. One way to reduce energy consumption is to development 

intelligent algorithms to provide indication of how pump scheduling can operate in a more cost efficient 

way by increasing pumping during off-peak electricity tariff periods [2,3].  In this paper the authors propose 

to optimize the water pumping schedule of a finding the optimal switching on/off pump sequence 

throughout 24h, aiming to minimize the cost of pumping operation and therefore minimizing the pumping 

energy consumption, by a using genetic algorithm.   

  

2. Methodology –  The case study (from AdA - Águas do Algarve (http://www.aguasdoalgarve.pt)) is 

composed by four pumping stations connected to four storage tanks (one tank for each pumping station 

(Image 1).  The system is modelled in the hydraulic simulator EPANET 2.0, which will be used to evaluate 

candidate solutions and the system feasibility.  A genetic algorithm, is developed to find the optimal 

scheduling scheme of the pumping stations aiming to minimize the energy consumption for the next 24h. 

The water and considering the water demand is known a priori achieved by a developed predictive 

algorithm. Moreover, the electricity tariff is also an input to calculate the potential cost reductions.   

  

3. Results and Discussion -  A full cost driven optimization will produce the results which minimizes the 

use of the pumps, i.e. minimizing energy consumption. Nevertheless, the lower use of the pumps will rely 

on the water stored in the tanks to comply to demand. Therefore, there is the risk to end the day with very 

low water levels in the tanks. On the other hand, by adding specific constraints to the optimization problem 

like the conservation of minimum tank levels, interesting solutions can be achieved with lower cost (than 

nonoptimal options) but with safe levels of water storage. Overall, improvements up to 10% can be achieved 

depending on the risk level.   

  

4. Conclusions – Digital solutions appear to be interesting since low investment costs are regarded, as also, 

complex or expensive experimental engagements. Optimization algorithms, show that for this case study 

of 24h an energy reduction of 10 % were possible for the pumping scheduling in comparison with the 

currently in use operational pumping procedures.  However, since the optimal solutions depend on the water 

supply system and the daily demand, the daily savings can oscillate significantly.    
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