Accepted Manuscript

Computers
& Chemical
Title: Rapid and Accurate Reachability Analysis for Nonlinear Engineering

Dynamic Systems by Exploiting Model Redundancy

Author: Kai Shen Joseph K. Scott

PII: S0098-1354(17)30293-4

DOI: http://dx.doi.org/doi:10.1016/j.compchemeng.2017.08.001
Reference: CACE 5868

To appear in: Computers and Chemical Engineering

Received date: 10-12-2016

Revised date: 27-7-2017

Accepted date: 3-8-2017

Please cite this article as: Kai Shen, Joseph K. Scott, Rapid and Accurate
Reachability Analysis for Nonlinear Dynamic Systems by Exploiting Model
Redundancy, </[CDATA[Computers and Chemical Engineering]]> (2017),
http://dx.doi.org/10.1016/j.compchemeng.2017.08.001

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.2017.08.001
http://dx.doi.org/10.1016/j.compchemeng.2017.08.001

Highlights

Highlights

e A method is presented for accurately bounding the reachable sets of ODEs

e The key idea is to augment ODEs with redundant state variables that satisfy
solution invariants by construction

e Algorithms are developed for exploiting invariants within fast interval
bounding methods

e C(Case studies show that redundancy can significantly improve accuracy at
modest additional cost
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