Global Congress on Process
Safety 2012

Topical Conference at the 2012 AIChE Spring Meeting and 8th
Global Congress on Process Safety

Houston, Texas, USA
1-5 April 2012

Volume 1 of 3

ISBN: 978-1-62276-562-1



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© (2012) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2012)

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

VOLUME 1
PROCESS SAFETY AND CORPORATE RESPONSIBILITY ..ottt ettt et ne e N/A
Michael Dolan
OVERVIEW AND WELCOME TO THE 8TH GLOBAL CONGRESS ON PROCESS SAFETY .....cccoccevviiveennen. N/A

Trey Morrison

FLAMMABILITY LIMITS OF HYDROGEN AND ITS MIXTURES WITH HYDROCARBONS IN

AIR AT ATMOSPHERIC AND SUB-ATMOSPHERIC PRESSURES .........cooiiiiet e 1
Hai Le, Subramanya Nayak, M. Sam Mannan

NEW CORRELATIONS FOR PREDICTING FLAMMABILITY LIMITS OF PURE MATERIALS

AND IMIXTURES ..ottt e e e ettt e e s bt e e e ttee e e e tbe e e sabeeeaabeeeeeabeeesabeeeaabaseeebbeeeanbeeeeaabeeesesbeeeenbaeeeasaneens 7
Ting Ma, Qingsheng Wang, Michael Larranaga

EXPLOSION HAZARDS OF MULTICOMPONENT COMBUSTIBLE GAS MIXTURES..........ccocovviiieveieee, 21
Alfonso F. Ibarreta

"WELL THE TEAM HAS MET AND COMPLETED THE PHA".NOW WHAT? ..ot 33
Dewana Tarpley

STRUCTURE OF PROCESS SAFETY IN THE OPERATING PLANTS - LEADERS OF

MANAGEMENT AND ANALYSIS OF RISKS AND IMPACTS ...ttt 48
Lueci Vasconcelos do Vale, Pablo Ricardo Barrera, Marcus Vinicius dos S. Machado

ARE YOUR CREDITS WORTHY 2 ..ottt sttt ettt ettt st s bt et st e be e s ta e e saeesabe e beeeseeesaeeaabeeateeebeesnteebeearnees 64
Lisa Long, Mike Marshall, James Lay, Jeffrey Wanko

DESIGN = PSM OVERVIEW ...ttt ettt et e s e e e ettt e e et e e e st e e e bt e e e e ab e e e sabe e e e ateeeeeabeeesabaeaeantaeeaas N/A
M. Sam Mannan

DESIGN - EDUCATING THE NEXT GENERATION OF PSM PROFESSIONALS ........cooiiiieeeeecee e N/A
Daniel Crowl

DESIGN - EXECUTIVE MANAGEMENT AND PSIM ....ooiiiiiiice ettt ettt ttae s et e eave e snbae e nnaae e N/A
Dennis C. Hendershot

MANAGEMENT OF CHANGE: QUALITY IMPLEMENTATION AND PERFORMANCE ........cccocviinniiiiiiennens 75
Yasser Almowalad

WHEN MOC MEETS LOPA: A QUANTITATIVE ASSESSMENT OF THE IMPACT OF ERRORS

LNV Y1 L O T PR PPROUPPRNE 87
Rainer Hoff

RETIRED AND DANGEROQOUS ...... .ottt ettt e e ettt e e ettt e e e st e e e e ebeee e e ateeesabeeeebbaeaasteeesabeeeabanaaanes 104
Robert F. Wasileski

PREDICTION OF CORROSION IN PIPES ..ottt ettt ettt e e ettt e e e ette e e aate e e s sabeeesnbaeesarbaeeannes 118

Sally S. Nicola, M Sam Mannan, Ray A. Mentzer, Victor H. Carreto
HALF A CENTURY OF OLEFIN PLANT ACCIDENTS: THE ROLE OF MECHANICAL

IN T EGRITY ottt et e e et e e e et e e e s tae e e e sbee e e sab e e e e beeeeaseeeeessbeeesabeeeeassseeebbeeeanteeeeaaseeeeabeeesabeeesteeaens 131
Sebastian Diaz
INTEGRITY INSPECTION OF IN-PLANT UNDERGROUND PIPING.......coiiiieeeeeceec et 132

Everett Johnson, Rene Goderie

INTER-LINKAGES BETWEEN PROCESS SAFETY AND APELL FOR ACCIDENT

PREVENTION AND PREPAREDNESS........ooi ottt ettt ettt e e ettt e e st e e e ettt e e e ebae e e aabeeeaeabeeesnbeeesarbaeennnes 168
Nestor H. Sposito

HOW TO EFFECTIVELY APPLY INCIDENT COMMAND SYSTEM (ICS) TO EMERGENCY

RESPONSE ...ttt h b bt h kb E b et h bbb £ R 8t b s e e bt e b e e bR bt bt s e bt bRt n et n s 170
Qingsheng Wang, Jim Hanson
SAFETY SYSTEM IMPAIRMENTS AND THE NEED TO MANAGE PEAK RISK ..o 181

David K. Lewis, Fred Henselwood

DEVELOP A HUMAN PERFORMANCE MODELING SYSTEM FOR PROCESS SAFETY

(O] L N I 1 N TSP SPRPR 190
Emrah Harputlu, Susan L. Murray, Ray A. Mentzer, M. Sam Mannan

LOOK MA NO FACEPLATES: BENEFITS OF IN SITU MODIFICATION OF SET POINT AND

Dustin Beebe



IMPROVING CONDUCT OF OPERATIONS USING BEST PRACTICE TOOLS FROM

OPERATING, ENGINEERING, AND MANAGEMENT DISCIPLINE ......ooooieie et 212
Jerry Forest

APPLYING PSM AT A MAJOR US CHEMICAL COMPANY ..ottt st seeste e tee s ae e sas s saa e e saeesnne e N/A
Peter N. Lodal

IMPLEMENTATION OF A HIGHLY TOXIC MATERIALS MANAGEMENT PROGRAM .......ccccoevvviiivnieninnns 235
Charles A. Soczek, Ravi Ramaswamy

APPLYING MOC AS INTEGRAL PART OF PROCESS SAFETY MANAGEMENT .....ccccoooiiiiiiiese e N/A
Roy E. Sanders

A MECHANISTIC AND EXPERIMENTAL STUDY OF THE DIETHYL ETHER OXIDATION .......ccceveveviennee. 242
Carlo Adamo, Patricia Rotureau, Stefania Di Tommaso, Wassila Benaissa, Peggy Gruez

PHASE BEHAVIOR OF POLY-SUBSTITUTED MONO-NITRATED AROMATIC COMPOUNDS.................... 253

William Pittman, Ammar Alkhawaldeh, M. Sam Mannan
GLOBAL AND LOCAL QSPR MODELS TO PREDICT THE IMPACT SENSITIVITY OF NITRO

COMPOUNDS ... bbbt h st b e e s b e b £ e s e e R e oAb A b £ e s b e b e e s bt A b £ e e e b e e b e e b b e bt e b e e bt e b e e se e b e b e s 254
Guillaume Fayet, Patricia Rotureau, Vinca Prana, Carlo Adamo

NEW DIRECTIONS FOR PROCESS SAFETY MANAGEMENT ..ot 271
Donald Holmstrom, Bill Hoyle, Manuel Gomez

IMPROVING THE PERFORMANCE OF ESTABLISHED PSM PROGRAMS.......ccooiiiiiet s 272
James A. Klein, Seshu Dharmavaram

LEVERAGING PSM TO IMPLEMENT KEY ELEMENTS OF A SIS PROGRAM.......cccoiiiiiieiiticneceei e 281
Dave Grattan, Melissa Langsdon

ENSURING HAZOP QUALITY wo ettt bbb bbbt b e e b e e b e b e e be s 298

Sanjeev Saraf, Subodh Medhekar
SIMPLIFIED PSM FOR SMALLER NON-REGULATED SITES: DEVELOPMENT HISTORY,

PROGRAM OVERVIEW & RECOMMENDATIONS ...ttt ettt et eeare e e eabaaeenes 299
Colin S. Howat

AVOIDING COMMON PHA MISTAKES ...ttt ettt s ettt e e e st e e st e e s etae e e s ebae e e sabeeesatbeeesbaeeaatbeeeannes 306
Glenn Young

HUMAN FACTORS AND THEIR OPTIMIZATION ...ttt ettt st et va v s re e ste e snneennneannas 317
William Bridges, Ginette M. Collazo

IDENTIFYING SIGNIFICANT HUMAN FACTORS IN QUANTITATIVE RISK ASSESSMENTS ......cccovvvenen. 348
George Adams

SOCIAL HAZQP AT OIL REFINE INDUSTRY ..ottt ettt sttt e e eate e st e e e eaaa e e e eate e e satnaeannes 359
Salvador Avila Filho, Marise Barroso

LEARNING FROM MAJOR CSB INVESTIGATIONS ... .ottt ettt ettt s v e ettae e iate e sbee e s evaeaeennns N/A
John Bresland

LEARNING FROM AN INDUSTRIAL CHEMICAL PERSPECTIVE .....ccoiiii et N/A
Jack Mc Cavit

LEARNING FROM OSHA INVESTIGATIONS OF PSM - REGULATED OPERATIONS.........ccocoeiiiiieeiieeces N/A
Mike Marshall

THERMAL SAFETY OF IONIC LIQUIDS ........o ottt sas e ee et ssaeastaesnaaasaeanaeeseesnsaenneeasanenneenn 387

Ryan J. Hart, Delmar R. Morrison
A REVIEW OF IST FEASIBILITY WITH THE SUPPLY CHAIN OF THREE TOXIC

INDUSTRIAL CHEMICALS . ...ttt ettt e et e e e ettt e e e e ab e e e s bee e e etbee e e sabeeesabeeeaaabaeeesabeeesabeeesaseeeens 404
David A. Moore
THE CCPS REACTIVITY EVALUATION SOFTWARE TOOL ...oooiiiiiiiiieectec ettt aae e 420

Edward M. Davis, Dan Silva, John F. Murphy
ASSIMILATING DESIGN FORMULATION AND DESIGN REVIEW INTO A HAZOP (FOR
CERTAIN TYPES OF CAPITAL PROJECTS, IT WILL HAPPEN ANYHOW, SO STRUCTURE

THE HAZOP AND PLAN FOR IT) oottt a et se e ebesbe et e se et e s e e neebeebesbesee b e e eneareaneas 448
Steven T. Maher, Vasu Vasudevan, Edward Reyes
THE US CHEMICAL SAFETY BOARD AND INHERENTLY SAFER TECHNOLOGY ......ccccccoevivevievieecieeeinn 465

Manuel R. Gomez

DERIVING MAJOR ACCIDENT FAILURE FREQUENCIES WITH A STORYBUILDER

ANALYSIS OF REPORTABLE ACCIDENTS ...ttt sttt st st s a b e snaeenteesnbeaneeeneas 473
Henk Jan Manuel, Eelke Kooi, Linda Bellamy, Martijn Mud, Joy Oh

BLEVE OVERPRESSURE: SMALL SCALE EXPERIMENTS AND MULTI-SCALE

COMPARISON WITH LITERATURE SURVEY OF BLAST WAVE MODELING........cccoiiiiiiieie e 492
Delphine Laboureur, Jean-Marie Buchlin, Patrick Rambaud, Frederic Heymes, Laurent Aprin



PROPAGATION OF A VAPOR CLOUD DETONATION FROM AN CONGESTED INTO AN

UNCONGESTED AREA - DEMONSTRATION TEST AND IMPACT ON BLAST LOAD

L =1 1 L I T L PSP 508
J. Kelly Thomas

SELECTION OF APPROPRIATE IGNITION MODELS FOR FIRE AND EXPLOSION

S = Y =1 N 1 T OSSOSO PP PRRPTTPO 522
Anna Qiao, Robin Pitblado

APPLICATIONS OF CAUSE-CONSEQUENCE DIAGRAMS IN OPERATIONAL RISK

A S S E S SIMENT ..ttt et e ettt e e e ettt e e e eabeeeeeteeeeaaeteeeaabeeeabeeeeasseaeeaabeee e baeeeaaaeeeeabaeeaabeeeeaareeeaabeeeareeeanes 523
Yaneira Saud, Sam Sheldon
OPERATIONAL GROUP FOR PROCESS SAFETY ..ottt ettt ettt e tta e e eaae e s eate e snteae s 541

Maria Clara Saraiva, Rosemeire Santana Santos de Abreu
HOW TO GO FROM "LESSON" TO "LEARNED": PSM FROM ENGINEERING TO
(@] =1 N I 01N TS USSP RROPRPPN 550
Chitram Lutchman
CONTINUING OUR PROCESS SAFETY MANAGEMENT (PSM) JOURNEY: HOW TIME AND
TECHNOLOGY HAVE HELPED CHANGE THE PUBLIC'S VIEW (A CASE STUDY FOR

WHERE WE ARE TODAY AND WHERE WE CAN GO TOMORROW) .....ccoiiiiiiiiriie e 569
Bruce K. Vaughen, Trevor A. Kletz

PROCESS SAFETY MANAGEMENT TRAINING FOR NEW ENGINEER .......ccccooiii e 587
Alberto E. Vignale

THE IMPORTANCE OF SAFETY DESIGN ON NEW REFINARIES .......ccoooiiiieiteie e 599
Laurence Siqueira

FUTURE IMPACT OF REGULATION ON SMALL AND MEDIUM CHEMICAL COMPANIES. ...........ccccoveee. 601
Jason Laws

PROCESS PLANT SAFETY: AN ATTORNEY'S PERSPECTIVE ON KEY LEGAL AND

REGULATORY ISSUES ... .ottt ettt e st e et e e s e e s bt e aabeeste e e s teesateenbeesteeesteesaseenteeanneesreesnneenees 605

Lynn L. Bergeson
PROCESS SAFETY MANAGEMENT REGULATION IN THE UNITED STATES: HAVE WE

LEARNED THE LESSONS OF BHOPAL? ...ttt sttt sbe et e b sba ettt sbeeseesbeessesbaaneeneeans 617
Michael Wright

A PRE-PLAN FOR PROCESS SAFETY MANAGEMENT ....ootiiiiiest et 618
Sheryl Goddard

SAFETY MANAGEMENT SYSTEM CHALLENGES FOR SMALL COMPANIES .......ccoooiiiieriese e sie e 629
Ester Brawley

WHY SMALLER COMPANIES STRUGGLE WITH PROCESS SAFETY ..ot 630
John Herber

GO OUT AND LEAD ON PROCESS SAFETY MANAGEMENT ....coiiiiiiiiieiiseee et 645

David Snowball
PSM ? PROCESS SAFETY LEADERSHIP: PRACTICAL ACTIONS THAT SET PS LEADERSHIP

AAP AR T ettt E b h R R R R h AR e Ao b £ e AR AR e R e R e R e Rt R bbb e e n e ah e nenreen 652
Dawn Wurst, John Cornelisen

TAKING A RISK FOR SAFETY ittt b e sttt h e b bt e e e be e bt s h e e ne e e b e e bt eheenbesbeebesneenbennnen 670
lan Sutton

COMPARING PHA REVIEW TECHNIQUES - A CASE HISTORY ON REVIEW MEETING

DYNAMICS AND MISSED HAZARDS ...ttt b ettt ab et et ar s 671
Rosalynn MacGregor

THE STRUCTURED WHAT IF/CHECKLIST - A NEW TWIST ON AN OLD APPROACH .....ccccociiiiiiiinienine 689

C. Curtis Clements

PRACTICAL APPROACH TO VENDOR PACKAGE HAZOP STUDIES AND PREPARING THE

PACKAGE VENDOR FOR THE ORDEAL ..o otieiit ettt sttt snte et ssaa et e snteestaesneeannaesnaaensnesnseenneeaneas 709
Steven T. Maher, Kristin D. Norton, Edward Reyes, Vasu Vasudevan, Michael Masciantonio

TOWARDS INHERENTLY SAFER PROCESSES: ALKYLATION OF ISOBUTANE AND N-

BUTENE ... bbb e b b e b e e b e e b b e e b e e b e b e s e b e e b s b e e b e R e bbb et r e b s 726
Subramanya Nayak, Xiaodan Gao, M. Sam Mannan

AUTO REFRIGERATION AND METAL EMBRITTLEMENT ....cooiiiiiiiii e 738
Tys Koerts

THE BENEFITS OF A RISK-BASED APPROACH TO FACILITY SITING ..ot 750

Neil Prophet

WHERE IS THE PROCESS RISK MITIGATION? RAGAGEP, OSHA COMBUSTIBLE DUST

NEP AND GENERAL DUTY CLAUSE VIOLATIONS ...ttt ettt ettt e e ette e staa e s etaae e eenbe e e anbaeeanns 763
Catherine E. Kollhoff, Julie Nielsen Howat, Colin S. Howat



PROCESS SAFETY REGULATIONS - BLESSING OR CURSE?.....ccii ettt 771
James R. Thompson, Sanseeahray Burnett, Rick Curtis, Daniel Machiela

BRIDGING SEMS BETWEEN THE OWNER, OPERATOR, AND CONTRACTOR........cccoviiiiiiineeneeiee 786
Ester Brawley, Carlos D. Cheek

PROCESS SAFETY - MANAGEMENT OR LEADERSHIP? .....ooiiii e 787
Charles J. King

STREAMLINING PHAS WITH PRE-POPULATION, PRE-WORK, AND CREATIVITY ..ccccooviiiiiiiieiieeiiens 800
Judy Perry

USE PFFM INSTEAD OF HAZOP ...ttt ettt et e et eesea et e s e e steeesteesnaeanteeasaeetaeanseantaesnanesneenneeenees 814

Rosalynn MacGregor

EVALUATION OF DUST EXPLOSION/FIRE HAZARDS DURING A PROCESS HAZARDS

ANALY SIS [PHA] oottt ettt et e st be e be st et et es e et e e be e ke sb et et en e e bt eb e benb et et et eseebeebeneebe e eneereanens 846
Mayur Patel, Seshu Dharmavaram

EFFECT OF PARTICLE SHAPE AND SIZE DISTRIBUTION ON COMBUSTIBLE DUST

EXPLOSIBILITY ettt bbb bbb a e b o1 b e h b oAb e e b s e R e h b e b e e b e e R e a bt e bt e s s e b e e s e bt e b b e s 850
Ashok G. Dastidar, Stuart Johnson, Erdem A. Ural

CONTROLLING MECHANISMS OF DUST LAYER IGNITION AND FLAME PROPAGATION

AN D 1S 0 0 1 1 S 851
Ali S. Rangwala
GAINS FROM GETTING NEAR MISSES REPORTED ......ooooiiiiee sttt et snaa e 852

Bill Bridges

PROCESS SAFETY NEAR MISSES IN DOW CHEMICAL: A PROACTIVE PROGRAM TO

IMPROVE PROCESS SAFETY PERFORMANCE ...ttt 876
Luiz Zacharias, Greg Nesmith, Jack Keating

ONE COMPANY'S NEAR MISS PROGRAM - SUCCESSES, LEARNING, AND

IMPROVEMEN TS ..ottt et e ettt e e e e be e e e sabeeesbeeeeaateeeessbeeeaabaaeeasseeeessbeeesabeseeaasaeeesabeeesareeessanaans 889
Shakeel Kadri, Glen Peters, James VanOmmeren

MAINTAIN SAFETY EXCELLENCE IN LABORATORY TEST FACILITIES.....ccccooi e 910
Amy Theis

LAB-HIRA: HAZARD IDENTIFICATION AND RISK ANALYSIS FOR CHEMICAL RESEARCH

LABORATORIES ... ..ottt et et e e ettt e e et e e st e e s ke e e e e abt e e e aabe e e e beeeeastbeeeaabeeeanbbeeeesseeeesabeeesnteeeansneas 917

David Leggett

VOLUME 2

RELIEF DESIGN FOR LABORATORIES AND PILOT PLANTS . ...coo ittt et e e 929
Jennifer Mize

CASE HISTORIES ON INHERENT SAFETY - RISK REDUCTION AMID RISK AVERSION...........ccoceevvveniins 940
David A. Moore

THE PSV THAT DID NOT FAIL. MISCONCEPTIONS ABOUT PSVS......o ettt 954
Emmanuelle Hagey

AN INTRODUCTION TO ASSESSING PROCESS HAZARDS.......ooo ettt ettt 965

Seshu Dharmavaram, James A. Klein
THE CONNECTION OF PEAK ALARM RATES TO PLANT INCIDENTS AND WHAT YOU CAN

DO TO MINIMIZE .......oo oottt et b e st e st e e s ab e e be e e aee e s heesabeeabeeerbeesabesabe e s beeeabeeaabeebeessneereesnreenres 976
Dustin Beebe

CRITICAL ALARM MANAGEMENT : CONNECTING THE DOTS ......ooiii ettt 990
Stephen Gill

USING ALARMS AS A LAYER OF PROTECTION. .. ..ottt ettt ettt e st e e et esaae e enraa e 1003

Todd Stauffer and Peter Clarke
EFFECT OF ELECTROSTATIC CHARGING OF DRY COMBUSTIBLE PARTICULATES ON

FIRES AND EXPLOSIONS ...ttt sttt s he et b e b s bt e b b e e b e e be e be s b e e b e ebeenbesbeebesneenbesbeen 1027
Konanur Manjunath

AN UPDATE ON COMBUSTIBLE DUST STANDARDS .......ocitiiiiititrite ettt 1047
Dr. Erdem A. Ural

FIRE FROM TRON ...ttt kbbbt bbb e bR e bt e R e bt b e e bt e s e etk e e b ane e b e nre e 1048
Marc G. Saenz, Johnnie A. Banks, Lucy Sciallo-Tyler, David Chicca, Maria Mazzochi

CORRELATING PROCESS SAFETY LEADING INDICATORS WITH PERFORMANCE ..........cccoviieiinene 1066

Jerry Forest, Kurt Kessler



MANAGEMENT SYSTEM RELEVANCE IN ACHIEVING DESIRED PROCESS SAFETY

PERFORIMANNCE ...ttt b e h etk e e bt s bt e £t e ke a2 bt e h e e A e eh £ e R b e eh £ e E e e b e e bt e Rb e bt e b e e b e ebbenbeebeenbeaneenenbe s 1088
John Remy

QUALITY PROBLEMS AS PROCESS SAFETY WARNING SIGNS.......ccoiiiiiiiienc e 1098
John Herber

IDENTIFICATION OF PROCESS HAZARDS IN LABORATORIES AND PILOT PLANTS......ccoiiieieeniee 1117
Christine Browning, Jennifer Mize

CHALLENGES IN APPLYING PSM TO PRODUCTION PILOT PLANTS & LABORATORIES............ccccoeeu. 1125

Bruce D. Bullough
INVESTIGATION AND CORRECTIVE ACTIONS AFTER AN INTERNAL AIR COMPRESSOR

Paul McAllister
CASE HISTORIES AND TECHNOLOGY INNOVATIONS FOR STORAGETANK LOSS

PREVENTION. ...ttt h b bt bbb h b et h e bbbt eea e bt e bt e bt e e eentnbeare 1150
Szu-ying Huang, M. Sam Mannan

REACTION CALORIMETRY FOR ENERGETIC MATERIALS AND PROCESS SAFETY ....ccccviiiiiiiiiinies 1169
F.L.Wu

TUTORIAL ON COMBUSTIBLE DUST ...ttt bttt sb st b st e et sbe e b e nbe e e b s 1170

Timothy J. Myers
INTELLIGENT PROCEDURES DESIGN: A NEW APPROACH TO DEVELOPING OPERATING

PROCEDURES TO MINIMISE NON-COMPLIANCE AND MAXIMISE EFFECTIVENESS..........cccccoviiniennne 1189
David Embrey

INDUSTRY AND REGULATORS WORKING TOGETHER IN PREVENTING ACCIDENTS........cccooviviiienen. 1190
Cho Nai Cheung, Randall Sawyer

FACILITY LAYOUT OPTIMIZATION DETAILED RESEARCH THROUGH MILP AND MINLP.................. 1191

Jaime E. Cadena, Felipe Munoz, Jorge M. Gomez, Manuel Ramos
ADDRESSING WORK EXECUTION THROUGH INTEGRATED TECHNOLOGY PROVIDES

NEW LEADING INDICATORS TO IMPROVE OPERATIONAL RISK MANAGEMENT .....ccocccovviiiiiiieeciieee 1201
Mike Neil

HOW TO GO FROM "LESSON" TO "LEARNED": SYSTEMATIC PSMS BENCHMARKING TO

DRIVE LEARNING ... ..ottt e bt e et e e e et e e e st e e e e tbe e e et b e e e aabeeeaabeeeeebbeeesabeeeaataeeeestbeeesabeeesnteeeeas 1223

Robert Cravens, Cindie Pridy
USING RESEARCH-VETTED, ACTIONABLE LEADING INDICATORS TO DRIVE SAFETY

PERFORMANCE AND OPERATIONAL EXCELLENCE........cccoi oot 1232
Joseph Stough

A COMPARATIVE ANALYSIS OF TWO APPROACHES FOR POOL EVAPORATION

MODELING: SHRINKING VS. NON-SHRINKING POOL AREA ........c ottt ae v sae e 1243
Anjana Meel, Shahryar Khajehnajafi

HUMAN AND SOCIAL RISK PRELIMINARY ANALYSIS (HS-RPA), ACASE AT PLG SITE ......ccccevveveiens 1264
Salvador Avila Filho, Marise Barroso

PLANT SAFETY THROUGH PROCESS CONTROL .....coiiiiiiiiiieiie ettt s saa s sneeennee s 1277

Mohamed Soliman
HYDROGEN FLUORIDE ALKYLATION IN OIL REFINERIES: A SURVEY OF UNION SAFETY

REPRESENTATIVES ...ttt sttt et st e et e e e et e e st e e s st e eabe e et e e e teean b e e nteeeseeesaeeenbe e teeenteesnseenteenreen 1278
Tom McQuiston, Kim Nibarger, Michael Wright
DRIVING OPERATIONAL DISCIPLINE THROUGH QUALITY WRITTEN PROCEDURES............cccevviene 1279

Brian D. Rains
AEROSOL FLAMMABILTIY STUDY OF HEAT TRANSFER FLUID: FLAMMABLE REGIONS,

FLAME DEVELOPMENT, AND IGNITION DELAY MODELING........ccccoiiiiieiieie e 1290
Szu-ying Huang, Xinrui Li, M. Sam Mannan
USING A PROCESS SIMULATOR TO IMPROVE RELIEF SYSTEM ANALYSIS ..o 1308

Donald P. Malone

EXPERIMENTAL AND COMPUTATIONAL FLUID DYNAMICS (CFD) STUDIES OF

DEFLAGRATION TO DETONATION TRANSITION (DDT) c.cviiieiiieiiiisiesieieiese sttt ssa s ssennens 1309
Camilo Rosas, Subramanya Nayak, Eric Petersen, M. Sam Mannan

RELEASE AND DISPERSION OF HEAVY GASES - EXPERIMENTAL RESULTS AND

NUMERICAL SIMULATIONS ...ttt sttt sttt st te e sst e s be e st e e be e sn b e e beeesteenbeeenbeesbeeeteesnbeebeeannes 1311
Christian Rauchegger, Volkmar Schr"der, Volkmar Lohse, Dominique Th"venin

METHODOLOGY FOR UNCERTAINTY REDUCTION FOR FDS SIMULATIONS TO OBTAIN

REFINED RESULTS FOR PERFORMANCE-BASED DESIGN .......ccoiiiiiiiiecie et sae e sae e 1327
Jaime E. Cadena and Felipe Munoz



A CFD-BASED PARAMETRIC STUDY ON THE EFFECT OF SMALL OBSTRUCTIONS ON

THE DISPERSION OF FLAMMABLE JET RELEASES ........o oottt ee e snaa e nnae e snaennna e 1334
Filippo Gavelli, Djurre Siccama, Scott G. Davis, Mathieu Ichard, Jayson Geiser, Olav Hansen

A STUDY ON OXIDATION OF ETBE BY THERMAL ANALYSIS ...t 1335
Xinrui Li, Hiroshi Koseki, M. Sam Mannan

BACK TO BASICS ..ottt sttt sttt st e b s b4 a4 e bt e s b e s b4 a4k e A b e s b4 et e b e e a b e Re e be e b e et e e Rt e be e b e e besneebenbeen 1340
Pablo R. Zunana, Pablo E. Bizzotto

SAFETY AND SAFETY-INSTRUMENTED SYSTEM (SIS) ..ottt 1349

Chaudhry Jawad Saglain, Tarig Alauddin

PRESSURE RELIEF SYSTEM REACTION FORCES - THE IMPORTANCE OF EVALUATING

EXISTING INSTALLATIONS ..ottt ettt ettt et e e e et e e e et bt e e e st ae e e abbeeeesbbeeesabaeesaaaeeeesbbeeesabeeesanseeean 1350
Jason F. White, Dustin J. Smith, Bill Frenk, Nicholas N. Cristea

DETONATION OF A GASEOUS CHARGE IN A CONFINED AND SEMI-CONFINED

WWORKSHOP ...ttt ettt st e st e e be e st e e be e e hae e beesab e e be e e s beesbeesabe e ke e e sbeesaeeenbeeaseeeteesaeeanteesteennreenns 1363
Isabelle Sochet

MATRIX APPROACH TO STREAMLINING HAZOP STUDIES FOR COMPLEX, MULTI-MODE

SY ST EMS .ottt e ettt e e ettt e e e et e e e e ebae e e aatee e e aabeeeabeeeaahteeeeahteeeateeeeattteeeabeeeaabeeeaabaeeeaareeeanreeeaareas 1377
Steven T. Maher, Michael B. Saura, Vasu Vasudevan, Edward Reyes

MULTI-OBJECTIVE OPTIMIZATION OF HAZARDOUS SUBSTANCE STORAGE FACILITIES.

THE DECISION BETWEEN RISKS AND COSTS ASSOCIATED TO THE PROJECT ......ccoviiiiiiiiiienceeeieees 1378
Esteban Bernechea, Miguel Angel Zamarripa Perez, Josep Arnaldos

"EXPLOSIBILITY INDEX" - EXTENSION TO DUST-EXPLOSION PROTECTION.....cccciiiiiniinieiceineiee 1386
Richard Prugh

PREVENTING RUNAWAY POLYMERIZATION OF VINYL ACETATE IN STORAGE VESSELS................. 1387
Jie Jiang

A REVIEW OF LIQUID DISCHARGE MODELS UNDER NON-STEADY OR TRANSIENT

CONDITIONS FOR MORE REALISTIC PREDICTIONS OF THE MAGNITUDE AND IMPACT

OF CONSEQUENCES RELATED WITH LOSS OF CONTAINMENT EVENTS......ccooiiieee e 1388
Marco-Antonio Medrano-Gonzalez

REDUCING THE SYSTEMIC RISKS OF HUMAN ERROR THROUGH ROOT CAUSE

F N N N I ] 1 TSRO PP PPRPUPR 1408
James F. Marullo
PREPAREDNESS FOR THE INITIAL MOMENTS OF A PROCESS SAFETY INCIDENT.....c.cccoooiiiiviieeeiie, 1409

Pablo E. Bizzotto, Pablo R. Zunana

DESIGN OPTIMIZATION OF STORAGE FACILITIES TAKING INTO ACCOUNT THE

[ 1@ 1 E N L@ 3 O USRS 1417
Esteban Bernechea, Josep Arnaldos

QUANTITATIVE RISK ASSESSMENT STUDY OF HYDROGEN CYANIDE HANDLING AREAS

OF ACRY LONI T RILE PLANT Lottt ettt s b e st e s b e et e e sab e e be e e tae e sbeesabeeabeeerbeesbeeenbeeateeebeesnreenres 1429
Pragnyadipta Sarkar

EARLY LESSONS FROM PSM IMPLEMENTATION ...ttt ettt e sana e 1447
Ed Bailey, Jack Lee

GAS DETECTION MANAGEMENT IN PETROCHEMICAL PLANT ...oooi et 1449
Lueci Vasconcelos do Vale, Helena Am“lia F de C Oliviere, J"lio Cesar F de Santana

AVENUE FOR EXCELLENCE IN RELIEF VALVE TESTING PROGRAM ......coooii e 1451
Yasser Almowalad

PROCESS SAFETY LEADERSHIP: LEARNING AND KPI'S ....ooooiiie sttt 1459
Cory D. Shelton

REGULATORY COMPLIANCE FOR NEW ENERGETIC AND HAZARDOUS MATERIALS..........ccoceeeeineee. 1460

Abdollah Kashani, Thaddeus C. Speed

THE USE OF MASS SPECTROMETRY TO DETECT LEAKS OF FLAMMABLE OR TOXIC
E L EIMEN TS .ottt ettt e e bt e e e ettt e e e ehb e e e et e e e e etbaeeebbeeesabeae e beaeeasbbeeeaabeeeaabbeeeesbbeeeanbeeeaaaaeeeebteeeaabeeenreaeaan 1461
Everaldo L. Encarnacao, Mario Monteiro

COMPARISON OF DEGASSING TANK ELECTROSTATIC DISCHARGE HAZARD DURING

THE EXPANSION OF POLYETHYLENE UNIT ..ottt st e sva e vt sana e svaesnneesreesnna e 1467
Yi Liu

AN EFFECTIVE METHOD TO CONTROL DANGEROUS PETROCHEMICALS STORAGE

TANK HAZARD ...ttt e e e et e e e bt e e ettt e e e eabeeeaabeeeeasaeeeeaabeeesbaeeeasseeeesabeeesasbeeeaaseeesnbeeesasseaeannes N/A

Dongfeng zhao
FIRE AND EXPLOSION DOMINO EFFECT EVALUATION ON PRESSURIZED SPHERICAL

Xiaoyuan Wang, Xiaoyuan Wang



A METHOD OF RELIEF ABILITY EVALUATION IN FIRE CONDITION OF GAS GATERHING

STATION etttk b ekt e et bt e b e e bt e s e oo b e e R b e e R e 21 et R e 4R b e AR £ eh e e AR e e R b oAb £ e E e e R e e R b e nb e e b e e b e e hbenbe e b e enneeneannenbe s 1488
Jianmim Fu

PREVENTION AND CONTROL OF H2S DURING BAD OIL PROCESSING .......ccccooiiiiiniiieniere e 1496
wang wendong

A NEW TYPE OF FIRE SUPPRESSANT POWDER OF KHCO3/A-AL203 NANOCOMPOSITE .......cccccoouu..... 1504
Yi Liu

RISK VISUALIZATION SOFTWARE OF FIRE AND EXPLOSION IN CHEMICAL INDUSTRIAL

AAREA et h e Rt R e Rt R £ e R e R £ e R e R e e R e AR e e b e oA £ e R e AR e e R e eR e e R e e R e e b e eRe e Rt eE e e bt ehe e e e nbe e e e beenes 1516
Zhang Xinmei

BENEFITS OF CFD FOR ONSHORE FACILITY EXPLOSION STUDIES ........ccooiiiiiieie e 1524
Olav Roald Hansen, Scott G. Davis, Filippo Gavelli

THE HISTORY OF THE PROCESS PLANT SAFETY SYMPOSIUM ..ottt 1545
Victor H. Edwards

NORMALIZATION OF PROCESS SAFETY METRICS ..o 1546
Mengtian Wang, Ray Mentzer, Sam M. Mannan

OPTIMAL LAYOUT OF GAS DETECTOR NETWORKS: A COMPARISON STUDY ....ccocviiiiriiniciienienieniens 1547

Alberto Benavides-Serrano, Sean Legg, Carl D. Laird, M. Sam Mannan
STUDY OF THE EFFECTS OF OBSTACLES IN LNG (LIQUEFIED NATURAL GAS) VAPOR

DISPERSION USING CFD MODELING......coiiiiiitiiieie ettt sttt be et st sb et sbe e e sbeannenbe e 1548
Roberto Ruiz Vasquez, Subramanya Nayak, Sam M. Mannan

EXPLOSIBILITY OF METHANE-CORN HYBRID MIXTURES........ccoiitiiiiiiiiine et 1555
Jiaojun Jiang, Diana Castellanos, Victor H. Carreto, M. Sam Mannan

EXPLOSION IN AN HMX (OCTOGEN) PLANT ...ttt ettt b 1556

Martin Held
THINGS PLANT ENGINEERS SHOULD KNOW ABOUT REVIEWING RELIEF VALVE AND

FLARE ACTION ITEMS ...ttt ettt ettt ettt e e st e e e e tb e e e e ebbe e e sabaeeaabbeeeebbeeesabeeesaaaeeeebbeeesabeeesteeeeas 1564
Dustin J. Smith
QUANTIFYING LOPA UNCERTAINTY Lttt sttt sttt st sse et sbesta e e abaesbesbaesaesbaansesbaessesseansessanse 1576

Raymond Freeman

RESEARCH AND IMPLEMENTATION OF MANAGEMENT TOOLS USED TO REDUCE

HUMAN ERRORS IN PETROCHEMICAL INDUSTRY ...ooiiiiii ettt st a e sanae e 1596
Zhang Xiaohua

STANDARDIZATION PROCESS SAFETY ANALYSIS INFORMATION BASED ON

KNOWNLEDGE ONTOLOGY oottt ettt s ittt e ettt e e ettt e e e s be e e s abbee e s ateeesabeeesabeaeeaateeesabeeesabbeeeasaeeesabaeesaseeeennes 1597
Zhang Weihua

DEVELOPMENT OF PROCESS SAFETY MANAGEMENT PLATFORM BASED ON CLOUD

(010111 =1 U N I 1NV PO PSP 1598
Li Chuankun

SAFETY INSTRUMENTED SYSTEMS - THE OPERATIONAL AND MAINTENANCE PHASE..................... 1599
Karl Watson

USING SIMULATORS TO TEACH PROCESS SAFETY AND OPERATIONS AT PETROPLUS

CORY TON. ettt e e ettt e ettt e e ettee e e etbee e s baeeeaseseeeasbeeesabeaeaasbeeeeaabeeeaabeee e sssaeeanbaeesnbeeeaassseessbeeesntaeeansenas 1600
Lachlan Munn, Jason Williams, Donald C. Glaser
PFD FOR SIF: ACCOUNTING FOR SYSTEMIC HUMAN ERROR IN SIS ..ot 1608

William Bridges, Harold W. Thomas
RISK-BASED INSPECTION AS A TOOL FOR MANAGING RISKS - BEYOND INSPECTION

Jose R. Aguilar-Otero, Lizsandra Lopez-Ojeda

CLEAN AND COST EFFECTIVE HYDROGEN PRODUCTION AND PURIFICATION: A ZERO

CARBON CY CLE ... ottt b ek b e bt e bt ekt e e Rt e b e e R e e he e e b e eb e e b e eae e nb e ek e e abeesbenbeebeeabeaneenbe e N/A
Katherine Ayers

NANOFABRICATED DEVICES FROM SYNKERA: FROM CHEMICAL MICROSENSORS TO

PILOT-SCALE HYDROGEN PRODUGCTION ..ottt sne sttt sne e N/A
Debra J. Deininger
MESOPOROUS SILICATES AS FLAME RETARDANT ADJUVANTS . ....oooiiiiie s N/A

Gerald P. Roston

NOVEL X-RAY PLATFORM TECHNOLOGY FOR NON-INVASIVE OIL CONCENTRATION
ANALYSIS IN OIL WELL APPLICATIONS. ..ottt e et stee e ste e et e snteesnaesnsaesseeesaaesneeanseessenesseennsnanee N/A
Sivathanu Yudhaya



ELECTROCHEMISTRY TO TRANSFORM FLUIDS AND POWER INTO HIGHER VALUE

FORMS = POSTER ... .ottt et e e bt e e e ettt e e e e hb e e e e abee e e ette e e e abe e e sabeeeeaseaeeaabeeesabeeesanssaeessbeeesnteeeeasteaeans N/A
Trent Molter

BEYOND BPA-FREE: ELIMINATING ENDOCRINE DISRUPTORS IN PLASTICS - POSTER........ccoeeeeeve... N/A
Stuart Yaniger

RAPID WATER TESTING FOR VOLATILE ORGANIC COMPOUNDS - POSTER.........cccoveieieeveeec e N/A
Mark C. Peterman

IN SITU SENSORS BASED ON PERFLUORINATED SENSING MEMBRANES - POSTER..........ccooceevviiiiennen. N/A
Jonathan Thompson

MATERIALS DEVELOPMENT FOR ADVANCED CATALYSTS AND GAS SENSORS - POSTER.................. N/A
William J. Dawson

COMMERCIAL SUCCESS IN BIOMATERIALS - POSTER......ooiiiie ettt N/A

Blake Mosher

HYDROPHILIC IN-SITU NANOCOMPOSITES FOR HIGH PERFORMANCE ACRYLIC

APPLICATIONS - POSTER ... .ottt ettt st e e et e e e at e e e s bt e e ba e e e e bb e e e sabeeeetbaeeesbbeeesabeeeeaareaeaas N/A
Brian Livengood

BIOBASED MATERIALS (PLANT PROTEINS) AS ALTERNATIVES FOR SUSPECTED

CARCINOGENS AND OTHER HAZARDOUS CHEMICALS IN LARGE-SCALE

MANUFACTURING PROCESSES - POSTER ...ttt ettt ettt tae e et et e e sabaa e eaaee e N/A
Dara L. Woerdeman

NANOTECHNOLOGY ENABLING COMPOSITES: SUPERHYDROPHOBIC SURFACES TO

ELECTRICAL TRANSPARENT CONDUCTORS - POSTER ......oiii ettt ettt N/A
David Schultz

MTR'S EXPERIENCE WITH THE SBIR PROGRAM: THE DEVELOPMENT OF VAPOR

SEPARATION MEMBRANES - POSTER ......oo ottt e et e et e e e s ba e e e e aa e e e e enb e e e sbaeeeenaeeas N/A
Tim Merkel

SURVIVAL TECHNIQUES AND TECHNOLOGIES OF A STARTUP SPECIALTY POLYMER

COMPANY = POSTER ...ttt ettt e et e e e et e e et et e e e tbe e e s iabe e e sbee e e eabaeeesabeeesabeeesasbseeesnbeeesbeeeeanseens N/A
Earl H. Wagener

VOLUME 3

MODELING OF UNDERGROUND HYDROGEN PIPELINES .......cooii ettt see e ae et 1641
Elizabeth Lutostansky, Seungho Jung, Leonard Creitz, Joan Schork, Yongfu Xu, David Worthington

PILOT TESTING OF FIRE PROTECTION IN EXTREMELY CORROSIVE INDUSTRIAL DUCT

ENVIRONMENTS ..ottt et e e e e e s b e e e e tb e e e e tab e e e sabe e e e abbeeeebbeeesabaaeaabbeeeeabesesabeeesantseeessbeeesabeeesbaeeens 1656
Paul Su

EXPLOSIONS IN TRANSFORMER AND CIRCUIT-BREAKER TANKS DUE TO ARCING

LA =V 1 TSP SPRRPTPR 1668

Timothy L. Morse, Alfonso F. Ibarreta, Harri K. Kytomaa

METHODOLOGY FOR EVALUATION OF MANAGEMENT OF SAFETY BARRIES FOR

MAJOR HAZARD ACCIDENTS ...ttt ettt ee e e s e e st e sta e sseeateeaseeesteeanseeseeaseeesseesnseessaeeseesneeenseeannns 1680
Mariana Bahadian Bardy, Katia Oliveira, Americo Diniz

STRUCTURE OF PROCESS SAFETY IN THE OPERATING PLANTS - LEADERS OF

MANAGEMENT AND ANALYSIS OF RISKS AND IMPACTS-PORTUGUESE ........c..ccoceivivieece e, 1690
Lueci Vasconcelos do Vale
THE IMPORTANCE OF SAFETY DESIGN ON NEW REFINARIES-PORTUGUESE..........ccccooiiiiiiieeciiee e N/A

Laurence Siqueira
IMPACT OF "GUIDELINES FOR INDEPENDENT PROTECTION LAYERS AND INITIATING

LY N N TS S 1706
J. Wayne Chastain, Bill Bridges, John Murphy
USING LOPA TO ESTABLISH SILS FOR POWER OUTAGE PROTECTION ......ccccoiiiie e 1718

Carlos A. Barrera, Delmar Morrison, Russell A. Ogle
USING THE INTEGRATED HAZARD AND OPERABILITY STUDY (HAZOP) STUDY / LAYER

OF PROTECTION ANALYSIS (LOPA) METHODOLOGY AS A VALUE ENGINEERING TOOL................... 1719
Kristin D. Norton Steven T. Maher

UNDERSTANDING AND DEVELOPING QUANTITATIVE RISK CRITERIA. ..o 1729
Jatin Shah, Mike Moosemiller

INTERNATIONAL COMPARISON ON THE APPLICATION OF SOCIETAL RISK CRITERIA........ccoccu.... 1743

Robin Pitblado, Mariana Bahadian Bardy, Phil Crossthwaite, Cho Hing Lee, Koheila Molazemi, Philip Nalpanis



SOCIETAL RISK CRITERIA AND PIPELINES. ...ttt 1762
Joan M. Schork, Elizabeth M. Lutostansky, Steven R. Auvil

PROCESS SAFETY MANAGEMENT PLUS OR MINUS 20 YEARS - WHAT | WISH I'D KNOWN

20 YEARS AGO AND WHAT WE CAN'T WAIT ANOTHER 20 YEARS TO LEARN .....cccocoiiiiiiiiceneee 1770
Alan C. Brackey
MAJOR TURNAROUND IN AN OLEFINS PLANT: A PROCESS SAFETY POINT OF VIEW .......cccccovcvnennne 1777

Pablo Ricardo Barrera, Davi Roberto Ohlweiler, Luis Inacio Gre
PROCESS SAFETY MANAGEMENT MENTORING: SUBJECTS TO CONVEY AND THE

METHODS FOR CONVEYING ... ..ottt sttt ee e eateeste e taessteaaeesseeesseeanteeseeasaeesseeanseesseneseesneeenseesnnes 1786
Clyde W. Young, Keith Hodges

PROCESS SAFETY STATUS IN CHINA ...ttt e et e saa e s te e st e e beesaaeanteesnaeebeesnaeenreens 1798
Dongfeng Zhao, Yi Liu

THE OPTIMUM DESIGN OF LNG TANK FARM LAYOUT ..ottt s 1808

Yifei Meng
STUDY ON PERFORMANCE-BASED SAFETY SPACING BETWEEN ULTRA-LARGE OIL

LI AN 0L TSP R PRSPPIt 1817
Yifei Meng

LESSONS LEARNED FROM DALIAN TANK FARM ACCIDENT ....oociiii et see e see et snee e sne e e 1825
Ming Chen

ANALYSIS OF THE TRANSFER AND DISTRIBUTION OF SULFUR IN THE TYPICAL

REFINERY oottt ettt b e bbbt e e s bt ekt e e s bt e s bt oAb e e b et ekt e eh bt ek e e e st e nhe e sab e e be e e bt e nbr e e nbeenree s 1834
Li Shi

HAZID AND RISK ASSESSMENT ON ULTRA-LARGE CRUDE OIL TANK ..ot 1844
Fabo Yin

TWO INCOMPETENT WORKERS; TOO CLOSE FOR COMFORT - PART 1 ..o see e 1857
Mike Broadribb

WORKING UNDER PRESSURE (HOW DO YOU MANAGE PRESSURE HAZARDS?)......ccccocoiviiiiiieiiieeains 1867

Angela E. Summers, William Mostia

HOW TO SAFELY OPERATE MULTIFUNCTIONAL PILOT PLANTS - A CASE STUDY AT

THE DOW CHEMICAL CO...oiiiiteee sttt bbbt b bbb et b bt bbb et 1882
Luiz Zacharias, Roger Painter

GUIDELINES FOR EVALUATING PLANT BUILDINGS FOR FIRE, EXPLOSION, AND TOXIC

RELEASES - 2ND EDITION ...ttt skttt e ke b bt et b e bt s hb e bt e b e e bt e beenbe e b e e nbesnrenbearean 1894
R. Wayne Garland, Quentin A. Baker, Raymond H. Bennett, Michael Moosemiller, Adrian Sepeda
BLAST DAMAGE PREDICTION FOR BUILDINGS IN PETROCHEMICAL FACILITIES ..o 1901

Mehmet C. Ozbey
ENHANCING FIRE RISK EVALUATIONS OF OFFSHORE PLATFORMS USING FINITE

ELEMENT ANALYSIS ..ottt bbb ekt b e bt bt eh bt e bt bbbttt ane 1910
Morgan Reed, Eric Peterson, Chaitanya Sheth
PROCESS SAFETY MANAGEMENT TRAINING FOR NEW ENGINEERS -SPANISH..........cccoiiiiiiiiiis 1917

Alberto E. Vignale
INTER-LINKAGES BETWEEN PROCESS SAFETY AND APELL FOR ACCIDENT

PREVENTION- SPANISH ...ttt e ettt e e et e e e st e e e et e e e e abtaeeeaabeeesabaeeeassaeeaateeesnsaeeeanteaeans N/A
Nestor H. Sposito

USING LOPA TO ESTABLISH SILS FOR POWER OUTAGE PROTECCION-SPANISH .......ccooiiiiiecieee N/A
Carlos A. Barrera

PROVEN IN USE (WHAT'S THE QUALITY OF YOUR DATA) ...ttt sttt ettt 1930
Harold W. Thomas, Dave C. Arner

BEWARE OF THE BLACK SWAN . ... oottt ettt s e e s bt e e st e e et e e e s aba e e e atbe e e e sbbeeesabaeeaaaaeeeestbeeesabaeasaseeaeas 1943
John Murphy, Jim Conner

MORE LOPA MISAPPLIED: COMMON ERRORS AND HOW TO AVOID THEM ........ccoceoviieiiieeecee e, 1951

Karen Study, John W. Champion

MANAGING SOCIETAL RISK BY CONSIDERING SIMULTANEOUS OPERATIONS EARLY IN

PROJECT DEVELOPMENT ..ottt sttt sttt stk e b s bt e te ke et s bt e be s beebesbeenbesbeenbesneenbeareens 1969
Jim Salter

APPLYING INHERENTLY SAFER TECHNOLOGY AND SAFER DESIGN STRATEGIES TO

REDUCE SOCIETAL RISK IN THE CHEMICAL SUPPLY CHAIN ......ccooiiiiiee e 1970
George Famini, George Emmett

INHERENTLY SAFER TECHNOLOGY IMPLEMENTATION -RISK REDUCTION AND RISK

SHIFTING . .ottt et et e e st e et e e e te e e s teesateasteeaRee e teeanbe e teeasteessteenbe e et eeesseesnbe e teeanseeaneeanteesrannnsaenns 1981
Iclal Atay, Paul Komosinsky



ON THE CATASTROPHIC EXPLOSION OF THE AZF PLANT IN TOULOUSE (SEPTEMBER

200 TSRS 1992
Georges Guiochon
FLASH FIRE FROM A HOT COMBUSTIBLE LIQUID .......ccoiiiiiiie ettt se s sae e 2015

Russell A. Ogle, Scott E. Dillon
CHARACTERISTICS OF THE VAPOUR CLOUD EXPLOSION INCIDENT AT THE 10C

TERMINAL IN JAIPUR, 29TH OCTOBER 2009 .........cooiiiiiiiiii ittt tee e s sate s s sabaa e s ssaaessnbaesssnsaaeanns 2038
D. Michael Johnson
FATAL EXPOSURE: TRAGEDY AT DUPONT (FIRE FROM TRON) ....ccciiiiiiiiiisiesie e 2054

Marc G. Saenz, Johnnie A. Banks, Lucy Sciallo-Tyler, David Chicca
DUST EXPLOSIONS: CASE STUDY OF DRYER EXPLOSIONS AND POOR EXPLOSION VENT

DESIGN ...ttt h etk e bbbt koAb E £ E e R e oAb e SR £ oA k£ oAb e SR £ e b e R e bt e R b e ke ke e b e eh e e be b e enbeeheenrenbe et 2056
Scott G. Davis, Kees Van Wingerden, Peter C. Hinze, Olav Hansen, Filippo Gavelli

DEEPWATER HORIZON INCIDENT AND RESPONSE: APPLYING THE LEARNING...........ccccoiiiiiininnns 2074
Steven Flynn

LNG TERMINAL VAPOR DISPERSION EXCLUSION ZONES TO PROTECT THE PUBLIC............cccene.e. 2075
Jerry Havens, Heather Walker

LIFE PREDICTION OF 9% NI STEEL LNG STORAGE TANK USING FATIGUE ANALYSIS ......cccceienene 2084

Seung-Rim Lee, Jang Sik Park, Jong Kyu Sung

EVALUATION OF KEY PARAMETERS FOR DESIGNING EFFECTIVE WATER CURTAIN

SYSTEMS FOR LNG FACILITIES USING COMPUTATIONAL FLUID DYNAMICS ... 2094
Byung Kyu Kim, Dedy Ng, Ray Mentzer, M. Sam Mannan

CFD SIMULATION OF THE FALCON TESTS USING THE HOMOGENEOUS EQUILIBRIUM

IMODEL IN FLAGCS ...t bbb e bt e b e e bt e b e b e b e e bt e b b e bt e b e e bt e s e e bt ke e b e ane e b e nbe e 2102
Mathieu Ichard, Filippo Gavelli

VALIDATION OF PHAST DISPERSION MODEL AS REQUIRED FOR USA LNG SITING

YA d o I 1@ AN I 1 N 1 3PP PPRPR: 2118
Henk W.M. Witlox, Mike Harper, Robin Pitblado
MODELING OF LNG SPILLS INTO TRENCHES AND TROUGHS. ........cccoiiiiiiitiie s 2131

Nicolas F. Ponchaut, Alfonso F. Ibarreta, Harri K. Kytomaa
Author Index





