Accepted Manuscript

Computers
& Chemical
Title: Optimal Sensor Placement with Mitigation Strategy for Engineering

Water Network Systems under Uncertainty

Authors: Rajib Mukherjee, Urmila M. Diwekar, Ashok
Vaseastha

PII: S0098-1354(17)30141-2

DOI: http://dx.doi.org/doi:10.1016/j.compchemeng.2017.03.014
Reference: CACE 5764

To appear in: Computers and Chemical Engineering

Received date: 20-11-2015

Revised date: 22-11-2016

Accepted date: 17-3-2017

Please cite this article as: Mukherjee, Rajib., Diwekar, Urmila M., & Vaseastha,
Ashok., Optimal Sensor Placement with Mitigation Strategy for Water

Network Systems wunder Uncertainty.Computers and Chemical Engineering
http://dx.doi.org/10.1016/j.compchemeng.2017.03.014

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.compchemeng.2017.03.014
http://dx.doi.org/10.1016/j.compchemeng.2017.03.014

Optimal Sensor Placement with Mitigation Strategy for Water

Network Systems under Uncertainty
Rajib Mukherjeel, Urmila M. Diwekar?, and Ashok Vaseastha’

1. Research Engineer/Post-doc, Vishwamitra Research Institute, 2714 Crystal
Way, Crystal Lake, IL 60012, rajib@vri-custom.org

2. President, Vishwamitra Research Institute, 2714 Crystal Way, Crystal Lake,
IL 60012, urmila@vri-custom.org

3. International Clean Water Institute, Manassas, VA 20112,
prof.vaseashta@ieee.org

Highlights:

1. Sensor placement in drinking water networks

2. New obijective function describing impact
3. Large scale problem with EPANET-MSX simulator
4. Solution of Stochastic mixed integer nonlinear programming problem
5. Novel mitigation strategy based on warning information to public about
contamination
6. Comparing three previous approaches to the new approach.
Abstract:

Contamination of water in a distributed water network can cause serious
public health disaster. The contamination can occur at one part of the network and
may spread to different region depending of the flow pattern of water. It is essential
to monitor contamination using distributed water networks and a practical way to
do so, is through the application of sensor networks. Sensors are used for timely
detection of the presence of various contaminants in water. To accurately and
optimally map the contamination distribution, it is quintessential to place sensors

in optimal positions in the network whereby the goal is to minimize the net effect
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