31st Ethylene Producers
Conference 2019

Topical Conference at the 2019 AIChE Spring Meeting
and 15th Global Congress on Process Safety

New Orleans, Louisiana, USA
31 March -4 April 2019

ISBN: 978-1-5108-8685-8



Printed from e-media with permission by:

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

proceedings

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

Copyright© (2019) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2019)

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

(4A) OPEN PROCESS AUTOMATION: UNLOCKING VALUE CAPTURE BY LEVERAGING

ADVANCES IN DIGITAL TECHNOLOGY .....otiiiiiiiiiitiie ittt abe bbb an ettt s b s nneane e 1
Bradley Houk, David Debari, Tyler A. Soderstrom
(4B) FOR ROBUST, MAINTAINABLE ADVANCED CONTROL, KEEP IT SIMPLE .......ccccooiiiiiiiiiee e 2

Lou Ann Perry

(4C) TROUBLESHOOTING PROCESS CONTROL PROBLEMS TO IMPROVE PERFORMANCE

OF ETHYLENE AND OTHER PROGCESS PLANTS ...ttt sttt sttt bbb ae b s 8
Brian K. Sullivan

(4D) ON-LINE MONITORING OF WATER AT SUB-PPM LEVELS IN CRACKED GAS AT THE

OUTLET OF MOLECULAR SIEVE DRYER VESSELS USING TUNABLE DIODE LASER

ABSORPTION SPECTROSCOPY (TDLAS) ANALYZERS......c.i ittt 38
W. G. Engelhart, Xiang Liu, Luc Broekaert

(5A) MULTIDISCIPLINARY TEAMWORK IDENTIFIES A MACHINE PERFORMANCE ISSUE

IN AN ETHYLENE PROCESS GAS COMPRESSOR ... .oi ottt e ettt e saa e nne e 55
Jeffrey Castetter, J. M. Novak
(5B) NEW CONCEPT OF ON-LINE WASH FOR CENTRIFUGAL COMPRESSOR ........cccccoiiieiieii e 64

Masaki Shakuda, Shinichiro Tokuyama, Ajay Mathew, Subramani Elumalai

(5C) IMPROVED COATINGS TO EFFICIENTLY PREVENT FOULING IN CENTRIFUGAL

COMPRESSORS ...t e e e ettt e s b e e e e tee e e e bt e e e sabaee e beeeeeateeeesabeee s teeeeasaseeesabaeeaabbeeeassreeesabeeestaeaannes 73
Alice Pranzetti, Domenico Di Pietro, Sergio Ghezzi, Francesca Monti, Marco Romanelli

(5D) CONSIDERATION & RECOMMENDATIONS FOR ETHYLENE PRODUCERS WHEN

SPECIFYING API STANDARD B92..... ..ottt e e e ettt et e e e e tb e e e et e e e s abe e e e abeaeeeateeesabeeeeabeaeeaareeesabeeesataeaaanns 93
F. A. Schaefer, Mike Shaffer

(35A) DEBUTANIZER BOTTOMS RECYCLE FOR ENHANCING GASOLINE/ WATER

SEPARATION IN THE QUENCH SYSTEM......oiiiiiiiiiiiit ettt ettt 103
Andre Bernard, Feridoun Fahiminia

(35B) TROUBLESHOOTING FOULING WITH A DEPOSIT'S COLOR, TEXTURE, LOCATION........ccccveee. 125
Debby Rossana, Anahita Khanlari, Jessica Burgin

(35C) AN OVERVIEW OF RECYCLE STREAMS AS A SOURCE OF CONTAMINATION ....ccccooiiiiiiiiiin 145

David Slim, Phillip James

(35D) EFFECT OF CONTAMINANTS ON COKE FORMATION DURING STEAM CRACKING

OF PROPANE ...ttt h et h etk b e s ekt e st e k£ o1t e ek e e R b e e H £ o8t e eb e e R b e eb £ e b e b e e n b e ab e e ke ekt en b e eb e e s e e nbeenbenbeenes 159
Manjunath Patil, Marko R. Djokic, Guy B. Marin, Marie-Francoise Reyniers, Kevin M. Van Geem

(36A) LEADING EDGE TECHNOLOGIES OF LARGE POWER MECHANICAL DRIVE STEAM

TURBINEFOR 3.0 MMTA ETHYLENE PLANTS ..o sne e 170
Tomoyuki Nishikawa, Norihito Fujimura, Kyoichi Ikeno

(36B) REFRIGERATION COMPRESSOR DRY GAS SEAL PANEL VENT HEADER DESIGN

CONSIDERATION ...ttt ettt ettt stt e e e st e e e e stae e e e aseeanteeasee e seeasteeneeeasee e s eeambe e seeaneeeaneeamteenseeesseenneeensaennnnensaen 179
Timothy Dwyer, Brian Kalfrin, Andrew Herzig, Nick Hank

(36C) ETHYLENE PRODUCT PUMP MECHANICAL SEAL UPGRADE - LESSONS LEARNED..........c.......... 191
John Choma, Timothy Dwyer, Brian Kalfrin

(36D) HIGH CYCLE FATIGUE IN STEAM TURBINES .......cooiiiiiictse ettt 207

Shadi Gilke, Samuel Snively

(36F) CHALLENGES WITH COMPRESSOR START-UP/DRY OUT RUNS WITH DISSIMILAR

MW GASES THAN THE PROGCESS GASES ...ttt ettt e et e e et e e ettt e e e eate s e sate e e s sataeesbaeesaabeaeannes 221
Kalyan Malnedi, Shane Harvey

(36G) ACTIVE MAGNETIC BEARING FOR TURBOEXPANDERS IN ETHYLENE PLANTS:

TECHNOLOGY AND ADVANTAGES ..... ..o oottt ettt ettt ettt et e s et e e s bt e e e e ba e e s ebbe e e e bbeeesabeeesbaeeeanaeeas 228
Henri Tarbourich, Victor Cavalcanti, Rémi Lecomte

(77A) DIGITAL ETHYLENE PLANT: THE CONVERGENCE OF PROCESS AND

(@] = AN I [ ]\ AN OSSP RPRPPPR 229
Tim Holtan, Alessandro Bettini

(77B) HARNESSING ETHYLENE PLANT MANUFACTURING OPERATIONS RELIABILITY

USING DATA DRIVEN ANALYTICS .ottt ettt ettt e e e e e et e e e et e e e e e abe e e ebaeaeaateeeasabeeesnbeeesasseaeannes 230
Pratap Nair, Kaushal Sampat



(77C) ENABLING TRANSFER LINE EXCHANGER UTILIZATION OPTIMIZATION BASED ON

ADVANCES DATA ANALYTICS ...ttt h et b et s bt e eb e e st e s bt e s e e bt emeenbeebe e beanrenaeereea 246
Joerg Weidenfeller

(78A) MITIGATING RISK: A COMMERCIALIZING NEW CATALYST TECHNOLOGY IN A

WORLD SCALE ETHYLENE PLANT L.ttt sttt an e ane 256
Brian Heasley, Darren Adams, Felicitas Cokoja, Denise B. Cooper, Mingyong Sun, Yu Liu, Lin Luo, Jonathan
Lunn, John Holderness, Shama Patel, Ernest R. Frank

(78B) ROOT CAUSE ANALYSIS OF A PREMATURE FLOODED DEBUTANIZER USING

GAMMA SCANNING, ENGINEERING AND INSTALLATION OF A BYPASS LINE BY HOT

TAPPING ...ttt b et b et e e bt e btk e oAb e R £ oAb e k£ oAb e SR e e Ao R £ oAb e SR £ e he R e e b e eR e e Ae R e e b eheenbeebe et nheenenre e 257
Andre Perschmann, David Bruder, Thomas Walter, Fabian Schroeder

(78C) LIQUID HEATER UPGRADE FOR IMPROVED OPERATION WITH ETHANE FEED ..........cccoviinee. 270
John P. Wilson, Emily Cowperthwaite

(78D) DECOKE TUTORIAL ...ttt ettt bt b et b bbbt b bbbt b e bt et bt e st et 271
John Murphey

(78E) TUTORIAL ON ADSORPTION UNIT TROUBLESHOOTING.......coctitiiiieieresie e 272
Bruno De Jonckheere

(120A) CASE STUDY OF STEAM HAMMER EVENT IN AN ETHYLENE PLANT ...ccooiiiiieecee e 273
Michael Nugent, Tatiana Randall, James Risko

(120B) CASE STUDY OF HIGH PRESSURE STEAM HEADER FAILURE RCFA .......cccoiiieireeeseines 284
Linda Robinson, Ali Mahmoud, David Golding, Syed Shah, Tadigadapa Phanikiran

(120C) FITNESS-FOR -SERVICE STEAM SUPER HEATER COIL ...ttt e 302
Daniel Evans, Thomas Garza, Cliff Knight, Carlos Corleto

(120D) TRANSFER LINE EXCHANGER - INTERNAL DIAMETER TUBE INSPECTION .....cccoceiiiiieecine 313

Gary Kroner, Daniel Panek
(120E) OVERVIEW OF ASME PCC-2 PIPING REPAIR METHODS AND ASSOCIATED NOVEL

INSPECTION TECHNIQUES ......cc ottt e st e et e et e e st e e ab e e st aeeteesnbeenteeesaeessseanteeataeenteesnseenneenneen 328
Charles Becht, Esteban Cesan
(120F) INDUCED DRAFT FAN RELIABILITY CASE STUDY ..ottt 343

Brad Smith, Charles Smith

(121A) GOLF MEETS A STEAM CRACKING COIL: DIMPLED REACTOR TECHNOLOGY

FOR THE PRODUCTION OF LIGHT OLEFINS........o oottt sneas 355
Jens N. Dedeyne, Marco Virgilio, Tony Arts, Jens Floré, Heinrich Laib, Guy Marin, David Van Cauwenberge,
Kevin M. Van Geem

(121B) CONVERSION OF LOW-COST FEEDSTOCK TO PETROCHEMICAL PRODUCTS .......ccooviiniiinine, 372
Humera Rafique, Guido Radaelli

(121C) IMPROVED ETHYLENE HEATER OPERATION USING REAL TIME, IN-SITU,

SPATIALLY-RESOLVED COMBUSTION MEASUREMENTS ..ottt 383
Eric Gebhard, Eric Huelson, Phillip Van Den Bussche

(121D) AN UPDATE ON THE PILOT AND FIELD TRIALS OF A MEMBRANE TO SEPARATE

LIGHT OLEFINS AND PARARFFINS ... .ottt sb ettt b e b et e e sbeeb e e st e sbesbeeabeeneenbe e 392
Hannah Murnen, Sudip Majumdar, William Charlton

(121E) ON-LINE ANALYSIS OF NITROGEN CONTAINING COMPOUNDS IN STEAM

CRACKING EFFLUENT ...ttt bbb bbbtk b e bbb e bt s b e e b e be e b e s bt e b be e bt 403
Marko R. Djokic, Nenad D. Ristic, Cato A. R. Pappijn, Guy B. Marin, Kevin M. Van Geem
(157A) ETHYLENE RISK AND TECHNOLOGY REVIEW - WHAT'S THE OUTLOOK? ..ot 424

Steve Smith

(157B) PROPOSED STATIONARY SOURCE TESTING AND AMBIENT MONITORING

REQUIREMENTS FOR ETHYLENE PRODUCTION FACILITIES ....covieie ettt 435
David Elam

(157C) BUILDING WATER RESILIENCY BY BALANCING SALT LEVELS AT

PETROCHEMICAL FACILITIES ....oo oottt ettt ettt s b e s te st e e ae e saa e st e e s tae e beesateebeesraeesaeesnreenres 445
William Celenza, Sarah Shank

(157D) THE CLEANEST WAY TO TREAT SPENT CAUSTIC ..ottt e 464
Chad Felch

(157E) NEW DIRECT FLAME MONITORING TECHNOLOGY TO HELP OPERATORS

COMPLY WITH INCREASINGLY STRINGENT FLARING REGULATIONS ...ttt 473
Brian Duck

(158A) A 15 YEAR FIELD PERFORMANCE REVIEW OF NEW COIL TECHNOLOGIES FOR

STEAM CRACKING FURNACGES .......oooti ittt sttt ae e st it s e st s st e e sa s e s be e s bee e sbe e sasesabeeateeebeesateebeesrneesreeins 484
Dietlinde Jakobi, Steffen Heyland, Jérg Weigandt



(158B) THE IMPACT OF HIGH EMISSIVITY COATING SYSTEMS ON PROCESS TUBE
COKING AND HEAT TRANSFER ...ttt e et s b e e e e bt e e e e bt e e e et ee e s ebbe e e e sabeeesntaeesateaaeas 496
John Olver, Roman Pankiw, Tim Wilson, Justin Jackovic

(158C) SABIC EXPERIENCE FROM ANTI-COKING COILS IN STEAM CRACKERS AND

METHODOLOGY OF BENEFITS QUANTIFICATION ...ttt 498
Abdullah Algahtani, Abdulrahman Sarang, Thomas Dijkmans
(158D) LATEST POSSIBLE PERFORMANCE ENHANCERS IN RADIANT COILS.......ccooiiiiieeeeecee 511

Hugues Chasselin, Manuel Roussel, Heinz Zimmerman

(158E) ADVANCEMENTS IN CATALYTIC COATINGS FOR COKE GASIFICATION: YEAR 11 -
UPDATE OF THREE FULL LIFECYCLE FIELD TRIALS OF CAMOL PRODUCTS IN MEDIUM

SEVERITY CRACKING ... .ottt bbbt et b e bt s bt e b e bt e bt eb e e s be ek e eabesbeenbesbeenbeaneenbenbeen 520
Steve Petrone

(158F) KUBOTA CRACKING TUBE TECHNOLOGIES........cccctiiiiieiriitee st 521
Michael Gyorffy, Matthew Webb, Eric Hendriks, Harvey Fraser, Takeo Sato, Motoyuki Matsubara

(188A) QUENCH OIL ISOLATION TO PREVENT INCIDENTS ..ottt e 535

Norman Wilhelm

(188B) REDUCED TOUGHNESS FITTINGS AND POTENTIAL EFFECT ON LOW-

TEMPERATURE FITNESS FOR SERVICE ...ttt a et snae et e e aaaeanaeeaaesnsaenneeananenneesn 547
Kannan Subramanian, Ralph King, Daniel Ayewah

(188C) REDUCED TOUGHNESS FITTINGS AND POTENTIAL EFFECT ON LOW-

TEMPERATURE FITNESS FOR SERVICE - PART 2.ttt st s sba et sbe e nteen 562
Kannan Subramanian, Daniel Ayewah, Ralph King

(188D) CURRENT DEFICIENCIES AND PROPOSED MODIFICATIONS TO API 579 PART 3

BRITTLE FRACTURE SCREENING PROCEDURES..........cociiiiiiiii s 563
Brian Macejko, Seetha Ramudu Kummari, Phillip Prueter
(188F) ETHYLENE DECOMPOSITION: A TUTORIAL ..ottt 609

Steve Coleman

(192A) TUTORIAL: THE FUNDAMENTALS OF DILUTION STEAM GENERATOR / QUENCH

WATER SYSTEM FOULING ..ottt h et b bt bbb et b e bt bt r e ebeane 621
Theodore C. Arnst, Debby Rossana

(192B) TUTORIAL: THE FUNDAMENTALS OF FOULING IN THE ACID GASREMOVAL

SYSTEM AND FRACTIONATION TRAIN ...ttt sttt st e ssae et esneeenneesnaeenteennneenne 622
David Hood

(192C) DESIGNING ETHYLENE PLANTS FOR FOULING - APRIMER........cooiiii it 623
Mark Whitney

(192F) INSOLUBLE POLYMER FOULING IN CGC SYSTEMS ..ottt 624
Perumangode Ramaswamy, Jay Choksi, Mikhail Knis

(192D) OLEFINS PLANT CRACKED GAS COMPRESSOR FOULING TUTORIAL ....ccoeiveiiieececeieee e 625
Roger Metzler, Sergio Ghezzi

(192E) ADVANCED MONITORING OF FOULING IN GASOLINE FRACTIONATORS ......ccccviiiiniieieeciee 626
David Hood, Conrad Teran, Norman Wilhelm

(192G) FOULING AND FOAMING IN A CAUSTIC TOWER........ocoiiiieiiieie ettt 640

Debby Rossana, Brandon Barrera
Author Index





