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Abstract

ABSTRACT

The operational management of Water Distributiost&ys (WDS), particularly under
failure conditions when the behaviour of a WDSas$ well understood, is a challenging
problem. The research presented in this thesisridesc the development of a
methodology for risk-based diagnostics of failure$VDS and its application in a near
real-time Decision Support System (DSS) for WDS2i@ion.

In this thesis, the use of evidential reasoningsbmate the likely location of a burst
pipe within a WDS by combining outputs of severaldals is investigated. A novel
Dempster-Shafer model is developed, which fusedeenie provided by a pipe burst
prediction model, a customer contact model and drdufic model to increase

confidence in correctly locating a burst pipe.

A new impact model, based on a pressure drivenauidr solver coupled with a
Geographic Information System (GIS) to captureatieerse effects of failures from an
operational perspective, is created. A set of Keyfdmance Indicators used to
guantify impact, are aggregated according to tleéepences of a Decision Maker (DM)
using the Multi-Attribute Value Theory. The poteitiof distributed computing to
deliver a near real-time performance of computatigrexpensive impact assessment is

explored.

A novel methodology to prioritise alarms (i.e., eged abnormal flow events) in a
WDS is proposed. The relative significance of arralis expressed using a measure of
an overall risk represented by a set of all postnticidents (e.g., pipe bursts), which
might have caused it. The DM'’s attitude toward& rsstaken into account during the

aggregation process.

The implementation of the main constituents of gneposed risk-based pipe burst
diagnostics methodology, which forms a key comporwdrthe aforementioned DSS

prototype, are tested on a number of real life aedhi-real case studies. The
methodology has the potential to enable more inéakakecisions to be made in the near

real-time failure management in WDS.
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