Accepted Manuscript

Computers

Decoupling the constraints for process simulation in large-scale & Chemical
flowsheet optimization Engineering

Yoshikazu Ishii, Fred D. Otto

PIl: S0098-1354(18)30196-0

DOI: 10.1016/j.compchemeng.2018.03.018
Reference: CACE 6057

To appear in: Computers and Chemical Engineering
Received date: 7 December 2017

Revised date: 7 March 2018

Accepted date: 18 March 2018

Please cite this article as: Yoshikazu Ishii, Fred D. Otto, Decoupling the constraints for process
simulation in large-scale flowsheet optimization, Computers and Chemical Engineering (2018), doi:
10.1016/j.compchemeng.2018.03.018

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.


https://doi.org/10.1016/j.compchemeng.2018.03.018
https://doi.org/10.1016/j.compchemeng.2018.03.018

Decoupling the constraints for process simulation

in large-scale flowsheet optimization

Yoshikazu Ishii?, Fred D. Otto>"
aFraxon Technology Ltd., 2-18-6 Tanaka, Isogo, Yokohama, Japan

bDepartment of Chemical and Materials Engineering, University of Alberta,
Edmonton, Canada T6G 2G6

*Corresponding author: e-mail address; fotto@ualberta.ca

ABSTRACT

A distinct advantage of sequential quadratic programming A(SQP) is global
convergence that ensures convergence from a remote starting point. When the
constraints are highly nonlinear such as in flowsheét optimization, however, locally
convergent Newton’s method used in SQP as‘thewequation-solving tool may
deteriorate the behavior of convergence. Our recognition that this issue remains to
be resolved motivated us to study a two-tier SQP.approach where the constraints for
process simulation consisting of nonlinear equations are decoupled from the KKT
system in order to block the adverse influence of nonlinearity on global convergence.
Our equation oriented (EO) process simulator (Ishii & Otto, 2011) is employed to
decouple the constraints andfor maintaining feasibility of the decoupled constraints.
The effectiveness and potential “of the two-tier SQP approach for reliably and
efficiently solving large-scale” flowsheet optimization problems are numerically

illustrated with fully.thermally coupled distillation problems.
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1 Introduction

There has been an increasing interest in the application of state-of-the-art flowsheet
optimization technology to the design and operation of chemical plants. The
potential impact of the application on energy savings is enormous since the chemical
industry is a major energy consumer. Sequential quadratic programming (SQP)
offers distinct advantages for solving flowsheet optimization problems. Its superior

features include the fact that convergence of the constraints is not required at each



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/95756

