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This book addresses the scientific domains of operations research, information science and statistics with a
focus on engineering applications. The purpose of this book is to report on the implications of the loop
equations formulation of the state estimation procedure of the network systems, for the purpose of the
implementation of Decision Support (DS) systems for the operational control of the network systems. In
general an operational DS comprises a series of standalone applications from which the mathematical
modeling and simulation of the distribution systems and the managing of the uncertainty in the decision-
making process are essential in order to obtain efficient control and monitoring of the distribution systems.
The mathematical modeling and simulation forms the basis for detailed optimization of the network
operations and the second one uses uncertainty based reasoning in order to reduce the complexity of the
network system and to increase the credibility of its model. This book reports on the integration of the two
aspects of operational DS into a single computational framework of loop network equations. The proposed
DS system will be validated using case studies taken from the water industry. The optimal control of water
distribution systems is an important problem because the models are non-linear and large-scale and
measurements are prone to errors and very often they are incomplete. The problem of steady state analysis of
water distribution systems is studied in the context of a co-tree flows simulator algorithm that is derived from
the basic loop corrective flows algorithm. It is shown that the co-tree formulation has several inherent
advantages over the original formulation due to the use of the spanning trees. This allows a rapid
determination of the necessary input data for the simulator (the loop and the topological incidence matrices
and the initial flows) as well as the fast calculus of the nodal heads at the end of the simulation. A novel
Least Square (LS) state estimator that is suitable for on-line monitoring of the water distribution systems is
presented. The state variables are both the loop corrective flows and the variation of nodal demands. It is
shown that the input data necessary to build the network equations can be derived from the spanning tree
obtained for the co-tree flows simulator and so there is a natural connection between the novel state estimator
and the simulator algorithm. In spite of the increased size of the state vector, a satisfactory convergence is
obtained through an enhancement in the Jacobian matrix. Furthermore a fine-tuning of the inverse of the tree
incidence matrix is carried out in order to avoid the lack of numerical stability characteristic to the nodal
heads state estimators. A very efficient and effective loop flows LS state estimator is developed that is tested
successfully on realistic water networks. Based on the novel state estimation technique, new algorithms for
quantifying the measurement uncertainty impact on the state estimates are developed. The Confidence Limit
Analysis (CLA) algorithms include a formulation of an Experimental Sensitivity Matrix (ESM) method, a
sensitivity matrix method within the loop equations framework and an Error Maximization technique (EM).
The performances of these algorithms are assessed in terms of their computational complexity and the
accuracy of the results that they produce. It is shown that the computational efficiency and the accuracy of
results of the EM method renders it suitable for online DS applications.
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From reader reviews:

Paulette Cantu:

This Operational decision support in the presence of uncertainties - Water Distribution Systems usually are
reliable for you who want to certainly be a successful person, why. The reason why of this Operational
decision support in the presence of uncertainties - Water Distribution Systems can be one of many great
books you must have will be giving you more than just simple reading through food but feed a person with
information that perhaps will shock your previous knowledge. This book is usually handy, you can bring it
everywhere and whenever your conditions at e-book and printed types. Beside that this Operational decision
support in the presence of uncertainties - Water Distribution Systems forcing you to have an enormous of
experience like rich vocabulary, giving you demo of critical thinking that we all know it useful in your day
task. So , let's have it and luxuriate in reading.

Madelyn McDowell:

Hey guys, do you really wants to finds a new book to study? May be the book with the concept Operational
decision support in the presence of uncertainties - Water Distribution Systems suitable to you? The actual
book was written by famous writer in this era. The actual book untitled Operational decision support in the
presence of uncertainties - Water Distribution Systemsis the main one of several books in which everyone
read now. This book was inspired a number of people in the world. When you read this reserve you will
enter the new way of measuring that you ever know previous to. The author explained their strategy in the
simple way, thus all of people can easily to be aware of the core of this publication. This book will give you
a great deal of information about this world now. To help you see the represented of the world in this book.

Carl Kile:

Spent a free the perfect time to be fun activity to perform! A lot of people spent their spare time with their
family, or their very own friends. Usually they undertaking activity like watching television, gonna beach, or
picnic from the park. They actually doing same thing every week. Do you feel it? Do you need to something
different to fill your own personal free time/ holiday? Could possibly be reading a book might be option to
fill your free of charge time/ holiday. The first thing that you will ask may be what kinds of reserve that you
should read. If you want to test look for book, may be the reserve untitled Operational decision support in the
presence of uncertainties - Water Distribution Systems can be great book to read. May be it is usually best
activity to you.

Joe Timmons:

Reading can called thoughts hangout, why? Because if you find yourself reading a book specifically book
entitled Operational decision support in the presence of uncertainties - Water Distribution Systems your
brain will drift away trough every dimension, wandering in every single aspect that maybe not known for but
surely will end up your mind friends. Imaging just about every word written in a publication then become



one application form conclusion and explanation that will maybe you never get previous to. The Operational
decision support in the presence of uncertainties - Water Distribution Systems giving you one more
experience more than blown away the mind but also giving you useful details for your better life in this
particular era. So now let us explain to you the relaxing pattern is your body and mind will probably be
pleased when you are finished studying it, like winning a sport. Do you want to try this extraordinary
wasting spare time activity?
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