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1. Motivation – Water meter accuracy is fundamental for utilities to monitor precise measures of water

consumption. First, we can point out that with strict measurements, the value charged to the consumer is

fair, considering its real consumption, and from utility’s point-of-view, there is no under-billing problem.

On the other hand, water meters are devices that allow water utilities monitor a large part of its operations

which improves processes regarding the service provided. Accuracy in measurements also enables water

utilities to more accurately detect and predict possible water losses in the network, whether due to burst,

leakages or even to illicit consumption. A better knowledge of the network also benefits the consumer

since it improves service quality, for instance, in terms of pressure and water quality at their home. The

importance of metering accuracy to the consumer and to the utility's sustainability is thus evident.

However, like any mechanical device, the water meters also suffer a deterioration due ageing and usage,

losing accuracy during their life-cycle. According to the American Water Works Association [1], an

effective metering program relies upon selecting and managing the proper meter technology and data

collection for the customer's consumption patterns; including determining the proper size, type, and

installation of meters and periodic accuracy testing, repair, maintenance and replacement of all meters.

Several authors have studied this subject and presented proposals as to when the meters should be

replaced. This replacement time is usually obtained from a sample of meters tested in laboratory and the

obtained error is correlated with the age and/or the total volume measured since it was installed (e.g. [3],

[5], [6], [7]). To avoid laboratory tests, other authors have proposed a replacement time by using registry

data (hourly water consumption) ([2], [4]). Based on time series, a statistical analysis of the trend

component is performed in order to detect a structural break, which corresponds to the performance

breakpoints of water meters.

2. Contribution - This work focuses on the application of a decision-making process regarding the

choice, in a given moment, of which water meters should be replaced. The relevant information to meter’s

performance will be considered together in a multicriteria analysis. The chosen criteria to assess water

meter performance are the following: age, installation date, total volume measured, consumption,

consumption patterns (based on standard deviation) and structural breakpoint. Thus, it is proposed the

application of a multicriteria decision support tool that will help decision-makers to select which meters

should be replaced in the immediate future and also medium and long-term. With this methodology, the

replacement of water meters is performed in a phased way, focusing on the meters that result from the

analysis and the importance attributed by the decision-makers to each of the criteria involved. This way, it

is avoided a radical change of all the meters in a replacement campaign, considering for example only a

single-criterion for replacement such as a pre-defined age, like it is proposed by a part of the literature.
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