Process Safety Spotlights 2017

Topical Conference at the 2017 AIChE Spring Meeting and 13th
Global Congress on Process Safety

San Antonio, Texas, USA
26 - 30 March 2017

ISBN: 978-1-5108-4367-7



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

(12) AGILE AWArd KeYNOTE AGAIESS .....cveiiieiiiieitiitiiesiet et e sttt ettt te st e s te st e e e b e saeseeteabesbesse b e e e st et e ebesbesae st e seenseseaseans 1
John Televantos

(7a) Big Data Analytics Skills - A Revolution Lacking in ReVOIULIONAFIES ..........ccoiiiiriiiiiiee s 2
Lloyd Colegrove, James Peters

(7b) Achieving the Next Level of Asset Integrity with Predictive Maintenance ...........cccveiiieneieneieniese e 3

Carl March, Malte Hippe
(19a) Big Data Vs. Little's Law: A Systems-Based Framework Changing the Risk-Reward of Large

SCAIE FACTITIES ......cviiiiec bbb bbbt bbb bbbttt 11
John Carrier

(19b) Big Data Doesn’t Necessarily Mean Big INTEIIIgENCE ........ccooiiiiiiiiiiiee e 12
Mike Bearrow

(30a) Meeting the Future Technical Training Challenges of a Changing Workforce...........ccocoooeiioiiiiiiineiceee 13
Stewart Behie, Matthew K. Henwood

(30b) How Sustainable Is Safety - A Case COMPIENENSION .........coiuiiiieiiiie ettt sre e 26

Chris (Kumar) Israni, Liam Doyle
(30c) Are Our Current Safety Challenges Different Than 1974 or 1984? Have Wereally Learnt from
Accidents? Where Are the Gaps, What Are We Missingand Why? Learn What We Have Not Learnt

in Last 40 Years, Keptrepeating the SAme MISTAKES ...........c.cciiiiiiiii e 33
Rajender Dahiya

(38a) A Data-Driven Early Warning System for Mining ACCIAENTS .........ccooiiiriiiiiiiii e 34
Yu Luo, Ashutosh Nanda, Shivaram Rajgopal, Vinay Ramesh, Venkat Venkatasubramanian, Zhizun Zhang

(38b) New Ways to Visualize and Consolidate Alarm Management KPIS...........oooiiiiiiiiniieee e 35
Leandro Pinto Sr., Vanessa Conz

(38c) A Simple Way to Calculate Control Loop Service Factor Taking in Account Plant Conditionals...................... 36
Leandro Pinto Sr., Erica R. P. Claro

(57aa) Thermal Decomposition of Mono-Nitrated Toluene (MNT) with AdditiVeS...........ccccoviveiiiieiiese e 37
Wen Zhu, Chad Mashuga

(57ab) Addressing Challenges of Controlling Change By Implementing Best MOC Practices ............ccccooeveiiiiniennne 38
Annant Srivastava, Laura Geerlings

(57ad) Process Change Impact on Relief SYStem DESION .........coiiiiiiiieiie et see e 39
James Brigman, Shailesh Saraykar

(57ae) Identification and Local Impact Analysis of Projectile Hazard in the LNG INndustry..........ccccooooiiineiiieinnnne 40

Prerna Jain, Wimberly Dick, David A. Rosenberg, Andrew Kohout

(57ag) Thermal Hazard Analysis and Chemical Incompatibility Tests with Custom High-Pressure

Crucibles Made from Commonly Used Metals and ALOYS .........cooiiiiiiiiiie e 41
Han Xia, Joan F. Brennecke

(57ah) Do Dust Hazards Analysis (DHA) Really Differ from a Process Hazards Analysis (PHA) or a

PrOCESS ANGIYSIS (PA)? ...ttt ettt ettt ettt sttt Eeebeee et a2 e Rt eh e e R e ebeeE e b a2 em s eE £ eheebeebeebeneemseR e e Rt e b e ebeebenee b e e eneene e 42
Michael E. Robertson

(57ai) A Leading Indicators Based Decision Support Tool to Predict Blowout EVents............ccccooviniiieiiieneieeenne 52
Nafiz Tamim, Delphine Laboureur, A. Rashid Hasan, M. Sam Mannan

(57am) Consequence Modeling at the Eastman KingSPOrt SIte..........ccveiiiiiiiiiiiecect s 53
Michael D. James, David Skelton

(57a0) Relief Systems Design: The Importance of Accounting for Static Head.............c.ccocoiiiiiiiniiiiccee 80
Nicholas N. Cristea, Zubin Kumana, Guomin Wang

(57aq) Study of Factors That Affect Dust Explosion Characteristics of Fibrous Dust Materials ............cccccooeveiniennnne 88
Bharatvaaj Ravi, Yan-Ru Lin, Chad Mashuga, M. Sam Mannan

(57ar) High Integrity Pressure Protection System (HIPPS) and Implementation Challenges...........cccccoovvvveriiiaennne 89
Janardhanan Kallambettu

(57as) Managing Risk Associated w/ Electrical Energy Ignition SOUICES .........cccvovveiiiiiieie e 114
Jim Johnston

(57at) Review and Analysis of Recent Cyber Security AttaCKS..........ccoiiiiiiiiiii e 115

Ursula Malczewski, Amy Theis

(57au) Resilience-Based Survival Analysis in the Event of a Process Upset: A Case Study of Utility
[ = L0 | TSP T ST P PSP PPPSPRRTN 116
Prerna Jain, Efstratios N. Pistikopoulos, Sam Mannan



(57aw) Model-Based Pressure Relief Design for REACHIVE SYSTEMS .......ccoiiiiiieieiieese et 117
Michelle Murphy

(57ax) Dynamic Modeling of Inbreathing Requirements for Low-Pressure Storage Tanks ........cccccocvevverenereneenenn 118
Dona Chakra, Georges Melhem, Ronald J. Willey

(57az) Studying the Relationship Between Inherently Safer Design and Equipment Reliability.............c.ccccevvinnen. 139
Nilesh Ade, Guanlan Liu, Sam Mannan

(57b) Pressure Relief Analysis - 1t’s About More Than Just COMPLANCE .........ccveeiiiiiiiei e 140

Robert Siml, Alysson Ferreira
(57ba) How to Leverage Limted Design Data Along with Historical Incident Data to Assess Inherent

Process Safety During Early Stage Of DESIGNT .......coe oottt sttt et sbe st e e e e eneebeseennan 141
Fadwa T. Eljack, Monzure-Khoda Kazi, Ahmed AlNouss

(57bb) Inherently Safer Design from Overpressure Protection VIEWPOINT...........cccvoieiiiiieinciseesecee s 142
Nancy Faulk, Christopher Ng, Sachin Kanade

(57bc) Three Reasons Major Event Risk Management Fails on Capital Project............ccoccovevivveiiiiiienenicicece s 151
Denise Chastain-Knight

(57bd) Safety Rating System Based on Current Situation of China Petrochemical Enterprises ...........c.ccocceeoviinine. 164
Linlin Wang

(57bf) The Difficulty and Prospect of the Development of Quantitative Assessment Technology in the

Field of Chemical Safety iN CRINGA..........cooiii e ettt et e bt sbesbe e nseseanennas 173
Jiu Jiangbo

(57bg) ReCipe fOr @ SIZZIING HAZOP...... .ottt ettt st e bbb e e s e e te s be s b e e et esaensete e 174
Angus Keddie

(57bi) Bridging the Divide - OHS and ProCess SAFELY ..........cociiiiiiiiiiiie e 183
Trish Kerin

(57bk) 20 Years of Personal Process SAfEty LESSONS........ccciiiiiiiirieieieieeie ettt sttt sae e e ne s e sne e s 184
Steve Streblow

(57bl) Identifying Opportunities of Enhancing Safeguard Stewardship through IPL Rationalization...................... 195
SreeRaj Nair, Bernadette Thornton

(57bm) Process Safety Site Assessment Program (PSSAP) - 5 Years 0f ASSESSMENTS........cccevveveiiiiesenerieieeaesiens 204
Andrew Broadbent

(57bn) Alarm Management IMEELS SIS ... ..ot b bt b e et e ettt b e b e 213

Darwin Logerot
(57bq) Enhancing Process Safety Management Integration to Improve Process Safety and

Profitability in the Fuels and Petrochemicals INAUSEIY ..........oooiiiii e 214
Thomas D. Watson, Harold Phillippi, Ronald Fuchs

(57br) Reactive Hazards Management: Lessons Learnt from Major INCIdents...........ccocvveieieeieninenenesieeese e 223
Robert Weber, Sonny Sachdeva

(57bu) The Study of Safety Evaluation Technique for High Temperature ProCess...........ccocvvevieiviisiesenesiesieesssens 224
Manabu Okuyama

(57bv) Handling Uncertainty in LOPA @and SIF DESIGN .......cctiiiiiiiiiiieieste ettt sne e 225
Arjan Abeynaike, Venkatesh Sourirajan, Akshat Khirwal

(57bw) Fundamental Research at Purdue Process Safety Research Center...........ccooeviiieieieneienise e 238
Ray A. Mentzer

(57by) Bringing New Life 10 ProCeSS SAELY .......cciiiiiirieiiicise ittt ettt sbe e s 239
Farshad Hendi, Steve Elliott

(57cb) Developing an Effective System for Action 1tem ReSOIULION .........ccociiiiiiiiicic e 240
Zubin Kumana, Jason F. White

(57cc) Where Does Management of Change (MOC) BEJINT ......couiiiiiiiiieieieie ettt 241

Juliana Schmitz, Patti Jones, Gabriel Drummond
(57cd) Effectively Utilizing Calarp/RMP/PSM Contractors to Assist in Optimizing Process Safety

Culture, Compliance with Standards, and Workforce INVOIVEMENT ... 251
Ivan Cheng, Timothy Lee, Steven T. Maher, Michael Saura

(57ce) A Streamlined Approach for Full Compliance with SIL Implementation Standard...........cc.ccocoovevviiiiirnnnn 252
William Bridges, Art Dowell 111

(57cg) The Art of the Audit: Being Audit Ready, EVEFYdaY .........ccccoueiiiiiiiiiieiciee e 264
Amanda Scalza, Brady Brown

(57ck) Economic Justification for Better Maintenance in a Safety SYStem.........cccooeiiiiiineiecir e 265
William M. Goble, Loren Stewart

(57cl) How Important Is Realistic Failure Rates for Safety Instrumented FUNCLIONS?............coociiiiiiiniiceec 266
John Day, Loren Stewart

(57cn) Enabling Sustainable Relief System Management Programs through Independent Reviews............c.cc.c...... 267

Aniket Patankar, Norberto Pineda



(57f) Jack Rabbit 11: Experimental Large-Scale Chlorine Release Trials .........ccoooiiiiiieii e 268
Shannon B. Fox, Thomas O. Spicer 11, Leo Stockham, Mark Whitmire, Ronald Meris, Thomas Mazzola, Joseph
Chang, Steven Hanna, Michael Sohn, Damon Nicholson, Andy Byrnes

(57g) Functional Safety - Pitfalls and GO0 PraCliCeS..........c.civiiiiiiieiiiiciiie ettt aesae e 275
Crystal James, Marisa Pierce, Chris Parr
(57i) Method for Uncertainty Evaluation of Safety Integrity Level (SIL) Calculations............ccccocoonininineiniencnenn. 276

Raymond "Randy" Freeman

(57j) Comparison of Batch Versus Continuous Process in Pharmaceutical Industry Based on Safety

(0] TS T [=1 = L1 o] o OSSR 326
Shigi Chen, Yogesh Koirala, M. Sam Mannan

(57k) Risk Based Decision Making Methods for Evaluating Complex Technologies, a Comparative

Analysis on Pipelines and Railroad for Crude Oil TranSpOrt..........ccccoviiiiiiiiiiise e aae 350
Pranav Kannan, M. Sam Mannan, Martin A. Wortman

(57m) Key Modeling Parameters and Process Safety Information for Effective Atmospheric

(DL o o] Y, oo [ oo OSSR 351
Srihari K Maganti

(57n) Implementation of Hazard Mitigation Solutions: Consequence Vs. Risk-Based Building

IS LCTod ) o= 4T o OSSPSR 352
Travis Holland, Joshua Bruce-Black
(570) Generalization of Modeling AloNg-Wind DISPEISION .........ccccvciiiieiiiieiiiise ettt se e eresre e 353

Jessica M. Morris, Thomas O. Spicer Il
(57p) Review and Analyze the Effects of Parameters for H,s Gas Mixture Dispersion Models: Degadis

AN CFD IMIOOEIS ...ttt b ettt b e e ae e bt e bt e bt e e e b e o2 m e e E e e Rt ebeeb e e beneemteseeneebeebesbeabenseseaneaseaneas 367
Jiayong Zhu, Delphine Laboureur, M. Sam Mannan

(57s) Considerations When Justifying the Purchase of an Operator Training Simulator...........ccccocooiiieicincnnn 368
lan Willetts

(57u) Consequence Analysis of Gas Explosion in Underground Common Utility Tunnels............cccooveneiniennnenn, 369
Mirae Yoo, Yuri Jang, Seungho Jung

(57v) Air Cooler Explosion ANalysis USING CFD........ccccouiiiiiiiiiiieiei ettt sve bbb naeresbe e e 370
Greg R. Knight

(57w) Revisions to the Qmefs Vapor Cloud EXpIoSion MOGEL.............ccoiiiiiiiiiiiice e 371

Jeffrey D. Marx, Benjamin Ishii

(57x) Do We Need a Quantitative Risk Assessment (QRA) If My Consequence Analysis Facility Siting

g =T 0 (= T 0] 0] <] 1SR 386
Vinicius Simoes

(57y) Proposed Method for Investigating the Reactivity of Chlorine with Environmental Materials

Under Relevant, Controlled CONQITIONS...........coiiiiiiiiiieese ettt bbbt e b 387
Audrey Feuvrier, Thomas O. Spicer 11
(572) Fire Proofing Cost Reduction Measures for LNG PIaNT...........cccooiiiiiiiiiiiic e 397

Raminaidu Girada, Jegan Babu Arumugakan Thuraiswamy, Antonino Nicotra
(71a) Depressurization of Process Equipment during Emergency or Planned Shutdown on a High

Potential CO2-Solid-Forming Stream Utilizing the Latest Dynamic Simulation and Blowdown Models.................. 408
Scott M. Wozniak, Fadhli Hadana Rahman, Raad Assaf, M Faudzi B Mat Isa

(71b) Inherently Safer Piping - BESt PraCtiCeS........coiiiiiiiieiiiie ettt sb et saetesbe e e 409
Steve Streblow

(71c) Understanding Tolerable Risk Criteria - Considering the Growth of LNG Transportation.............ccccccevuene. 431
Ryan J. Hart, Delmar "Trey" Morrison

(86a) The Capability Engine, Analyzing the Past to Protect the FULUIE ...t 446
Alfonsius Ariawan, Lawrence S. Short

(86b) “Getting More Out of Your PHAS With Data ANAIYTICS™ .......coviiiiieiiiese e 451
Allison De Man, Marisa Pierce

(86C) Prevent the NeXt CataStrOPRe ........cvciiiiiiece et sttt s e e s e te s be b et et eseeneere e 452

Mike Brooks
(119a) Effectively Addressing Damage Mechanism Reviews in a Process Hazard Analysis: A Checklist

F AN o] o] o= Tl o H OSSOSO SO U SRS PPV PTSRUPORPRTON 453
Tazim Rehmat, Gary Carrithers, Randal Montgomery, David Whittle, Sayed Termah
(119b) The Integration of Inherently Safer Design and CONTIOL...........ccooiiiiiiiiiiie e 472

Denis Su-Feher, M. Sam Mannan, Yogesh Koirala, Efstratos Pistikopoulos

(119c) Criteria for Determining the Need for Installation of Fixed FIRE and Gas Detectors in

PELFOIEUM REFINEIIES ... eiiiieiee ettt b ettt e st et e ke st et e e e st e b e e beebe st et e e e st e beebeebesbeabeseensereanennes 486
Laurence Siqueira, Bruno F. Barsotti, Socrates Fofano



(141a) Stratification During Vapor or Gas Freeing of Storage Tanks ..o 501
Michael Hanks, Ronald Pape, Amy Richards

(141b) Refinery PHAs - Revalidation or Re-Dos? Do They Ensure Safe Operations? ..........ccoeoeeverniineenseninnenes 525
Joshtin Cooper, Kumar Israni, Radhika Bompelly
(141c) How Small of a Cloud We Want to Detect on Our Gas DEteCtOrS?.......ccceviveieiiiiienerieieese e 535

Vinicius Simoes, Massimiliano Kolbe, Sarah Chambliss
(148a) API-RP521 Psv Capacity Calculation Compared Against Universal Bernoulli's Homogeneous

EQUITDIIUM IMEENOQ ... bbbt bbbt bt h et eb e bbb et et e bt e 558
George Maliakkal

(0c) Using Combined Failure Data Sources to Assess Equipment Failure Rates ..........c.coceieiiiiieiiienene e 559
Danielle Chrun, Anne @stdahl

(166b) Industrial/Academic Safety Partnership - An IChemE Case StUdY ..........cccooieiiiiieiicineesecee s 560
Trish Kerin

(182a) Waste Solvents to Trash Haulers: Lessons Learned from Hazardous Waste Accidents............ccccovevvevinnnenn 568
Delmar "Trey" Morrison, Michael Stern, Carmen Osorio

(182b) ExxonMobil Torrance Refinery FCC ESP EXPIOSION .....c.ccuiiiiiiiiieieie s e 596
Mark Wingard

(182c) Overfill to Overpressure - Investigation Findings and Contributing Events to the Capeco

L d o] (0157 o] o OSSPSR 597
Scott Davis, Tom DeBold, Bryant Hendrickson, Claudio Marsegan

(182d) Produced Water Tank EXPlOSION Case StUAY........c.ccuiiiiiiirieiiicieieie ettt sre st seenesne e 618
J. Kelly Thomas

(182e) Milestone Company Incidents and Their Impact on Air Products Process Safety Journey .........c.cccccoeeeene. 633
Brian E Farrell

(182F) PLYMOULN INCIABNT. ...ttt ettt b e et e et et e Rt e bt sb et e e em e e s e eneebesbeebenne e eseeneeneee 634
Von Studer

Author Index





