Computing and Systems
Technology Division 2017

Core Programming Area at the 2017 AIChE Spring Meeting and
13th Global Congress on Process Safety

San Antonio, Texas, USA
26 — 30 March 2017

ISBN: 978-1-5108-4145-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax:  (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

(23A) CONSTRAINED GREY-BOX MULTI-OBJECTIVE OPTIMIZATION FRAMEWORK FOR
OPTIMAL DESIGN OF ENERGY SYSTEMS ... bbb 1
Burcu Beykal, Fani Boukouvala, Christodoulos A. Floudas, Efstratios N. Pistikopoulos

(23B) DECISION-MAKING TOOL FOR THE OPTIMAL PLANNING AND SCHEDULING OF

UTITLITY ASSETS ..ottt et e e e e et e e e et e e e s ebee e e eabeeeesabeeeabeeaeaaseeeeaabeeesabaeeeaseseeeasbeeesasseaeassseeeasbeeesseeaaassanens 2
Juan P. Ruiz
(23C) CONTROL AND DIAGNOSIS OF BATTERY STATE OF CHARGE ..ot 3

Resmi Suresh, Raghunathan Rengaswamy
(40A) USING AN OPERATIONAL EXCELLENCE PLATFORM TO REDUCE ENERGY AND

CARBOIN LLOSS ... bbbt e bbbt bR e oAbt e b oAb e b e oAbt e b £ e e e ke e s bt A b e s bt bt e b e e b e e b e e b e e b e s bt e e b e 4
Kumar Prashant, Steve Hall, Miguel Angel Castro, Mohammed Zahrani, Hani Al-Saed
(40B) IMPACT OF COMPUTATIONAL MESH ON CFD COMBUSTION PREDICTIONS......cccooiiiiieiieiene 12

Bradley Adams, Ryan Sperry, Taylor Schroedter

(40C) IMPROVING OPERATIONAL FLEXIBILITY AND EFFICIENCY IN INDUSTRIAL

STEAM SYSTEIMS ..ottt bt b e a e be e h e e be e a e A bt e h e ekt e R b e sb e e h e e b e e Rt e eh e e R e e ekt eh b e s bt e st e et e enbenbeeseenbeenean 20
Yuhang Lou, Kokil Jain, Leandro Labanca

(67A) ASYSTEMATIC APPROACH TO ALARM DESIGN WITH APPLICATION TO THE

TENNESSEE EASTMAN PROBLEM ..ottt bbbt b e b e abe s 21
Joshiba Ariamuthu Venkidasalapathy, Costas Kravaris, M. Sam Mannan

(67B) A MODEL BASED MULTIPARAMETRIC PROGRAMMING STRATEGY FOR THE

INTEGRATION OF DESIGN AND CONTROL UNDER UNCERTAINTY L.ooiiiiiieeee e 22
Baris Burnak, Justin Katz, Nikolaos A. Diangelakis, Efstratios N. Pistikopoulos
(67C) PROCESS SAFETY IN CONCENTRATED SOLAR PLANTS (CSP)...oiiiieieieiisere et 23

Muhammad Imran Haider

(89A) REDUCING RISK THROUGH IMPROVED COMPRESSOR CONTROL DESIGN AND

STIMIULATION L.tttk b b e b h bbb b b et e b e e bt bt e b e bbb e e it ekt e bt bt e e e et nbeare e 24
Wayne Jacobson, Luca D'Orazi

(89B) BEYOND THE RAINBOW: PRACTICAL IMPROVEMENTS IN THE PRESENTATION

AND COMMUNICATION OF HAZARD AND RISK ANALYSIS DATA ..o e 31
Andrew Staszak, Daragh Stokes

(89C) CONTROLLING RISK RANKING VARIABILITY BY USING A PROGRESSIVE RISK

REGISTRY ittt ettt b bbbt e bt e bt e be e E e e bt e h e e o4 e e E e oAb e e h £ e b e e b e e m b e e b e e ke e b e e b e e bt e beebe et e e bt e e nbe e b e s 32
Bill Waller

(89D) AN INTELLIGENT SUPPORTING SYSTEM FOR SAFETY INSTRUMENTED SYSTEMS

DESIGN FOR ENHANCED RELIABILITY AND AVAILABILITY ..ot s 33
Addis Lulu, Dongil Shin

(109A) FUNDAMENTAL INSIGHTS IN INDUSTRIAL CHEMICAL & ENGINEERING USING

MODELING & SIMULATION ...ttt h bt sa e b e bt bt e et ke et e e bt e bt e b e e b e sbeenesbeenbennee s 34
Joseph T. Golab

(109B) DECISION-MAKING AND OPTIMIZATION OF STEAM CRACKERS USING

COILSTMID ...ttt bbb bbb b b e b e h e h bR E b et e b e e bt b e b e bbbt eh e ekt e bt bttt ene e 35
Ismaél Amghizar, Andres E. Mufioz G., Kevin M. Van Geem

(109C) LOWER TORQUE AND HIGHER EFFICIENCY MIXING WITH CONTRA-ROTATING,

BAFFLE-FREE IMPELLERS ... oottt ettt sttt ht et e e n et e e st e e nbe e et e e e be e e teesnbeenbeeenae s 36
Pongsarun Satjaritanun, Eric Bringley, Sirivatch Shimpalee, John W. Weidner, John A. Regalbuto, John R.
Regalbuto

(130A) VARIABLES SEARCH: A GREAT EXPERIMENTAL DESIGN FOR

TROUBLESHOOTING COMPLEX SYSTEMS ..ottt sttt sbe st sttt et b et nbeeaesnean 46

Noel Sutton

(130B) VALIDATION AND APPLICATION OF PROCESS MODELS FOR SOLVING PROBLEMS

IN CHEMICAL PROGCESSES ... ..ottt bbbt bt e bbbt e b e b bt e b e e b e et e bt b e e b s b nbeere e 58
Murali Gopalakrishnan, Andrei Merenov

(130C) SINGLE AND MULTI-OBJECTIVE OPTIMIZATIONS USING EXISTING RIGOROUS

PROCESS SIMULATIONS: A NEW HOPE .......ooi ittt sttt sttt nbe e 59
Aaron Herrick, Mingder Lu



(130D) STARTUP OPTIMIZATION AND FLEXIBILITY ANALYSIS FOR ETHYLENE

PROGCEDURES. ...ttt s e s e et e e ee e s st e ssteesteeesteeaseeanseeaR et e s eeeanseemeeeaRee e seeamteesseeesteeanseanteeareeeneenneeenteenrnn s
Jian Zhang, Sijie Ge, Qiang Xu, Thomas Ho

Author Index





