15th Topical Conference on
Gas Utilization 2015

Topical Conference at the 2015 AIChE Spring Meeting and 11th
Global Congress on Process Safety

Austin, Texas, USA
26-30 April 2015

ISBN: 978-1-5108-0694-8



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© (2015) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2015)

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

AIChE
3 Park Avenue
New York, NY 10016-5991

Phone: (203) 702-7660
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:  845-758-2634

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



TABLE OF CONTENTS

Chemical Engineering: IS This the GOIAEN AQE? ......ociiiiiciie et be sttt reesears 1
Marvin O. Schlanger

Reliability: The Next Revolution in Process ManufaCturing..........ccocooiiiiiiiiiii e 2
David Rosenthal

(26a) Development of Lesser Known Gas Monetization PrOJECES..........couiiiiiiriieiieieese e 3
Jeffery Gaspard

(26b) The Development of Ethane Carrier with Membrane TYPE CCS.......ccooiiiiiiinieiiiee s 14
Darry Kim

(26¢) Gas Monetization and RisSK MONETIZATION .........cc.civiiiiiiiii ettt sa e saeresresresaen 15
Dennis Butts, Stephen Shaw, Katie Shackelford

(36a) Brayton Refrigeration Cycle for Small Scale LNG Plants...........coooi s 27
Oznur Saygi-Arslan, Mark J. Roberts, Fei Chen, Yang Liu

(36b) Integrated LNG and NGL PrOCQUCTION ........coi ittt ettt st ebe st be e e e neesesaesee e 28
Heinz C. Bauer

(36¢) Adsorbent Solutions - the Important Role of Adsorbents in LNG Plants.........cccccoovoeiiiineiciiniieie e 35
David L. Smith

(39a) CFD Modeling of Large Scale LING POOI FiF€S.........ccviiiiiiiiiiieieise sttt se e sne v 45
Filippo Gavelli, Bryant Hendrickson, Claudio Marsegan

(39b) CFD Modeling of LNG Spreading and Atmospheric DISPerSiON............coceiiiiiinene e 46
Anh Bui, Tony Liu, Eric Peterson, Morgan Reed

(39c) Mitigation Effect of High Expansion Foam on LNG Vapor Hazard............ccccceiiiiiiiiicicecese e 57
Bin Zhang, Brian Harding, Yi Liu, M Sam Mannan

(55a) Making Small-Scale Gtl @ REAIILY ........cviiiiieiiee ettt sttt ebestenee e n 70
Mark Peters, Diane Hildebrandt, David Glasser, Xinying Liu

(55b) Sustainable Design of Shale Gas-to-Liquid Process Via Energy and Mass Integration............cc.ccocevvveriiiinnnns 71

Ying Yu, Limin Ma, Guogang Sun, Nimir O. Elbashir, Patrick Linke, Kerron Gabriel, Mohamed Noureldin,
Mahmoud M. El-Halwagi

(64a) Net Present Value in Gas Turbine Generator Selection for LNG Liquefaction Plants-a Case

1S (0o YOS SRR 72
Sunita Singh, Neeraj Bhatia, Dragan Ristanovic, Cyrus B. Meher-Homji

(64b) Use Thermodynamics to Optimize Energy Consumption and Gas Separation in LNG Processes ..............c...... 78
Jian Zhang, Yogesh Kurle, Qiang Xu

(64c) Meet Environmental Challenges in Modern LNG Plant DeSigN .........ccocooeieiiiinineneieeesesie e 79
Jichuan 'George' Hu, Eliza Tsui

(66a) The Human Factors behind Inherently Safer Design of LNG Liquefaction Terminals............cccccocoieieiiiiiennne 85
David Weimer, Morgan Reed, Eric Peterson

(66b) The Hazard We Know: Comparing Transportation Risk of LPG and LNG............cccccoceriiiiiniinieieiineeeene 86
Ryan J. Hart, Delmar (Trey) Morrison

(66¢) Experimental Study on Propane Jet Fire Hazards: Thermal Radiation ............cccocvveiiiiniiiicincese e 87

Bin Zhang, Yi Liu, Delphine Laboureur, M Sam Mannan
(80a) Integrated Operation of Solvent-Based Carbon Capture Processes and Coal-Fired Power

Plants: Rigorous Modelling, Optimization and Operability ANAIYSIS ..........cccoiiiiiiiii e 101
Mahdi Sharifzadeh, Nilay Shah
(80b) CO2 Recovery Options at Enhanced Oil Recovery FaCilities...........ccoo i 102

Dong-Hun Kwak, Michael Binns, Dong-hyun Yun, Yeong-Koo Yeo, Jin-Kuk Kim
(80c) Integrated Process Design and Optimization for Post-Combustion CO2 Capture Using Amine

IS T0] 17T o | OO SRUSOURRPRN 103
Se-Young Oh, Jin-Kuk Kim

(89a) Operational Optimization Of LING PrOCESSES. ......cviiiiiiiiriiieiei e se ettt este sttt et resaeste st e s e s esseteare e e 104
Xuesong Zheng

(89b) Boil-Off Gas Minimization and Recovery Options at LNG Loading Terminals ............cccccovoninencnciiincnenn, 105
Yogesh Kurle, Qiang Xu

(89c) Applications of Pseudo-Dynamic Heat Transfer Model inan LNG Plant...........ccocoooiiiiiiiiiiicneecee 106
Debby Sielegar

(104a) CO2 Capture Using Aqueous Ethylaminoethanol: Study of Oxidative Degradation..............cccccocevererinrnnnn. 117

Rahul Bhosale, Anand Kumar, LJP van den Broeke, Jamila Folady, Shahd Gharbia, Dareen Dardor, Shiva
Yousefi, Mehak Jilani, Moustafa Hussein Ali, Prajakta Angre, Fares A. AIMomani



(104b) Porosity and Mineralogical Changes in Iron-Bearing Sandstone with CO2 Injection............cccccoceveieincnnnnn. 128
Hyukmin Kweon, Luanjing Guo, Milind Deo

(104c) The Interactions of CO2/Brine/Rock Under CO2 Sequestration Conditions..........cccccoeeeiviinieneneneniseneseens 129
Yee Soong, Bret H. Howard, Sheila Hedges, Dustin Crandall, Dustin Mclntyre, Robert McLendon, Gino Irdi,
Robert Dilmore, Liwei Zhang, Slava Romanov, Igor Haljasmaa

(117a) Introducing “Tank Tanker DYNamic SIMUIALOT™ .........c.cooiiiiiiieeee e 130
Akifumi Toki, Kenichi Tadano

(117b) Development of Dynamic Process Simulator on LNG Vessel Gas Management System ...........ccoccoeeeiencnene. 138
David Hill, Kenichi Matsuoka

(117¢) LNG Refrigerant Compressor Startup Torque Evaluation Using Dynamic Simulation............cccocecvveennene. 148
Amudha valli Narasimhan, Jesse Mumm, Jaleel V. Valappil, Manish Jain

(137a) LNG Spills on Water: A Comparison of the Shallow Water Model to EXperiments............ccocovevevenierninenenn, 156
Nicolas F. Ponchaut, Harri K. Kytomaa

(137b) Methodology for Design of Knock out Drum Considering Internal Explosion in Flare System..................... 157

Eun Sang Jung, Sangmin Park Sr., Kiil Nam, T.J. Kim
(137c) Experimental Study and CFD Simulation on Bund Overtopping in Case of a Catastrophic

Failure of Tanks Containing Water/Liquid NIitrogen/LING ............ccccoiiiiiiiiiiie et 158
Yi Liu, Nirupama Gopalaswami, Wen Zhu, Bin Zhang, M. Sam Mannan
(140a) Ensuring Operability and Controllability of a Natural Gas Plant Using Dynamic Simulation....................... 159

Jaleel V. Valappil, Jesse Mumm
(140b) Improving the Energy Efficiency of Natural Gas Processing with Process Integration

TRCRNINIGUES. ...ttt bbbt bbb e e h e b £ e h e e H €A E e b e e R £ e b £ e h £ e b e e bt bt nb et e Rt e bt e bt e b e b e e e b e h e bt ebeane 169
Sekwang Yoon, Habin Cho, Se-Young Oh, Dong-Hun Kwak, Michael Binns, Jin-Kuk Kim
(140c) A New Methanol Synthesis Process Using Self-Heat Recuperation-Reaction Section.............ccoccoceveieieicnnnne 170

Yasuki Kansha, Masanori Ishizuka, Chunfeng Song, Qian Fu, Atsushi Tsutsumi, Yasuaki Kanbe, Takuya Okamura,
Jun Yoshihara

(157a) Case Study on SMALL-Scale LNG Facility EXPanSioN ...........cccoviiiiiiiieiicieese e 171
Phillip Suter, Jenna Wilson

(157b) Quantification of Turbulence in Cryogenic Liquid Pool Using High Speed Flow Visualization..................... 180
Nirupama Gopalaswami, Delphine Laboureur, Ray Mentzer, Sam Mannan

(157c) Automating the Depressuring 0f @ PIANT ..ot 192
Gowthami Tamilselvan, Satyajit Verma

(162a) Methanol Distribution in Amine Systems and Its Impact on Plant Performance............ccccooeevviviineneinnenn, 205
Anand Govindarajan, Ralph H. Weiland, Nathan A. Hatcher

(162b) Ammonia Plant Operation on Two Different NG Feed STOCKS .........ccceiiiiiiieiiiiiii e 210
Muhammad Haider

(171a) Application of Marine Standard Vs Offshore Standard for FLNG Design and Construction....................... 211
Herbert Moon, Paul Kim, Taehee KIM

(171b) Optimization Methodology of Bog Rate for the LNG Carriers. ..o 225
Joseph Cho, Henry Ha, Yeong Cha

(171c) Floating LNG Plants with Liquid Expander APPHCAtIONS...........cccoiiivireiieieiesese e 242
Chen-Hwa Chiu, Hans E. Kimmel

(172a) Fundamentals of AMiINeg SYStEMS DESIGN ......ccvivveiiieiiiiesieiee ettt e et re b e ste st b sseseeresbesae e 243
Mahdi Nouri, Mike Sheilan

(172c) Reduced Energy Requirements in Gas Treating Using Formulated SOIVENTS............ccocceiinininenccenc 253

Abu Hassan, Diego E. Cristancho, John Dowdle

(181a) Development of Adsorption-Based Process for Heavy Hydrocarbon Removal from Lean
INBEUFAT GBS ...ttt r ket R Rt R E e bR e R Rt R e E e b e Rt E et e n e nn et e r e n et n e nren e 254
Shain Doong, Lubo Zhou, Chris Mcllroy

(181b) Conceptual Design of NGL (Natural Gas Liquids) Recovery Units for New Process

(DY T o] oL 43 1=] o | RSOOSR 255
Sekwang Yoon, Jin-Kuk Kim
(181c) A Novel Deethanizer Design at Elevated Operating Pressure without Dehydration .............cccocviiiiiiiinnnn 256

Chyuan Chen, Yen-Shan Liu, R.E. (Ed) Palmer
(186a) Process Design of Acid Gas Removal Units Considering Liquid Mal-Distribution of Columns

(o] g L e @ I AN o] o] [Tor= 11 o] OSSNSO 266
Habin Cho, Kwang-Jun Min, Jin-Kuk Kim

(186b) Advanced Design of Hyundai FSRU..........ccccoouiiiiiiiiiiie ettt 267
Hyunmin Kim, Taeyeong Lee, Kiil Nam

(186¢) Latest Innovation in Floating LNG Pretreatment Technology: Compact and Energy Efficient..................... 268

Ankur Jariwala



(193a) Beyond Implications on a Golden Age of Natural Gas in KOrea..........ccceiieiiiiiiiene e 269

Joseph Cho

(195a) Predicting Performance and Efficiency of Semi-Permeable Membranes with Simulation..............ccccccco..... 270
Thomas Eppinger, Verena Kramer, Nico Jurtz, David Lucht, Ravindra H. Aglave, Matthias Kraume

(195b) Ejector Refrigeration Cycle for Natural Gas Plant Waste Heat Recovery in Hot Climates.............ccccvcvnee. 271

Omar Baagil, Vladimir Mahalec
(195¢) Kinetic Studies of Carbon Dioxide Capture By Potassium Carbonate Supported on Activated

Carbon Using a FIUIidized Bed REACTON ...........cciiiiiiiiiii ettt b e bbbt be e e 283
Aditya Prajapati, T. Renganathan, K. Krishnaiah
(199a) Planning Early for Compressor SUrge AVOIANCE. .........ciiieiaieeieee et sae e s sesne e s 284

Nicolas F. Ponchaut, Harri K. Kytomaa
(199b) Finger-Type Slug Catcher and Inlet Receiving Design Considerations for Onshore LNG

FACTITTIES . ...t b bbb bbb bbbt 294
Vinod Rajkumar, Jaleel V. Valappil
(199c) Ensuring Safety and Efficiency in Vertical Liquid-Gas Separators with Analysis..........cccocvvvnineiiincnenn 310

Philip Diwakar, Jaleel V. Valappil

Author Index





