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This year we celebrate the 21st Year of the Mary Kay OôConnor Process 

Safety Center International Symposium at the College Station Hilton 

Conference Center on October 23-25, 2018! 

Early Registration ends September 23, 2018.  

21st ANNUAL INTERNATIONAL SYMPOSIUM  
Beyond Regulatory Compliance, Making Safety Second Nature  

In Association with IChemE  

2018 International Symposium Banquet 

Wednesday, October 24, 2018 6:00- 9:00PM 

The Mary Kay OôConnor Process Safety Center will host a banquet on the   
second evening of the Symposium. The evening will include live entertain-
ment featuring local culture, while enjoying the intimate atmosphere and 
sampling of culinary expertise. 
 

REGISTER NOW! 

This symposium serves as the crossroads 
for process safety where industry, aca-
demia, government agencies and other 
stakeholders come together to discuss 
critical issues in process safety. Experts 
from around the world will gather as part 
of this two and a half-day symposium, to 
share the latest information on the hottest 
topics aimed at making the process indus-
try a safer place. 

http://psc.tamu.edu/symposia/2017-sym/registration-information
http://psc.tamu.edu/symposia/2012-sym
https://secure.touchnet.com/C21490_ustores/web/classic/product_detail.jsp?PRODUCTID=10068
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  5ƛǊŜŎǘƻǊΩǎ /ƻǊƴŜǊ 
After several decades of working in the process safety field and conducting research and in-
vestigative activities related to process safety and loss prevention throughout the world, I have 
concluded that an effective safety program must be based on the ñsafety triad.ò  Some may 
refer to my revelation as elementary and simple (like the fire triangle), and therefore unworthy 
of discussion.  To them I say, hold on a little bit and let me have this opportunity to elaborate 
on the principle propounded here and how best to take advantage of it.   In case you have not 
already figured it out, the three components of a safety triad are Prevention, Mitigation, and 
Response.  These three components may seem obvious; however, nearly every incident I 
have investigated or studied was deficient in at least one component of the triad.  In cases, 
where all the three triad components failed or were non-existent, the sequence of events re-
sulted in catastrophic consequences (e.g., Bhopal).  Often times, differences in the reliability and robustness of just 
even one side of the triad has been the difference between catastrophic incidents (e.g., West Fertilizer incident 
with 15 fatalities and major losses) and lesser incidents (e.g., Eldorado incident with no casualties and minor prop-
erty damage).  Both these incidents were initiated with ammonium nitrate being exposed to fire and yet one esca-
lated to catastrophic consequences and the other did not.  My firm belief in how event sequences initiate and then 
propagate into very undesirable consequences is rooted in a proper understanding of the safety triad.  Further-
more, the robustness and reliability of each side of the triad also needs detailed thought and analysis.  A risk-
based approach would necessarily be able to determine how many independent redundancies might be needed for 
each side of the triad and an optimization exercise using systems approach might be able to optimize a balance 
amongst the three sides.  Let us look at these three components or sides of the safety triad in detail.  It must be 
pointed out that the design phase is unquestionably the most impactful phase during which these considerations 
can be made and a combination of prevention, mitigation and response measures can be put in place to achieve 
the desired level of risk. 
 
 Prevention 

All three components of the safety triad are equally important; however, hierarchically prevention measures 
must be considered first.  Once all prevention measures are exhausted, only then we should start consider-
ing mitigation and response measures.  Examples of prevention measures include proper selection of pro-
cess chemistry, double containment piping or vessels, avoiding use of incompatible chemicals, and use of 
water-based solvents instead of organic solvents.  While safety aspects and measures for the three compo-
nents of the safety triad can vary and there can be considerable overlap, examples of prevention programs 
generally include: 
¶ Development of safety policies and procedures 
¶ Safety management systems 
¶ Safety reporting systems 
¶ Hazard identification and risk assessment  
¶ Safe operations and maintenance 
¶ Training 
¶ Maintenance and change management systems 

 
Mitigation 
When incidents do occur despite the all the prevention measures, mitigation systems are designed to re-
duce the consequences in as much as possible with the ultimate goal of reducing the loss of life and prop-
erty damage related to an event(s) that cannot be prevented.  The mitigation systems and activities are not 
designed for prevention but the goal is to reduce the impact zone.  However, in order to have good mitiga-
tion capabilities, much thought and planning needs to take place beforehand, so that a priori design and 
operational capabilities are put in place to make the mitigation actions possible.  Some examples of mitiga-
tion systems include: 
¶ Land-use planning 
¶ Facility siting 
¶ Sensors and alert systems 
¶ Incident command system 
¶ Community notification 
¶ Evacuation and shelter-in-place 
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Response     
Once an incident occurs, even before the incident is over or under control, response and recovery actions 
should start concurrently.  The response and recovery efforts are aimed at minimizing the adverse conse-
quences to health, the environment and property; and follow-up to incidents, including initial clean-up activi-
ties, and incident reporting and investigation.  Some examples of response systems include: 
 
¶ Community right-to-know 
¶ Community risk communication 
¶ Emergency planning and drills 
¶ Repair and recovery 
¶ Infrastructure availability 
¶ Supply chain restoration 
¶ Personnel support 

 
I have thought about this ñsafety triadò idea for a long time.   I have used it to evaluate many incidents and investi-
gation reports.   In applying this concept to incidents and determine a pattern of events that explains the failures, I 
have found that this safety triad concept makes sense.  It is important to remember that all three sides of the triad 
are important.  However, the key question is how many layers are needed for each side to reduce the risk to as low 
as reasonably practicable.  That is a complex problem requiring an optimization approach. 
 
Hurricane Harvey and its aftermath probably represents a good case history of the application of the concepts of 
safety triad.  Hurricane Harvey, a category 3 storm ravaged the greater Houston area and other cities along the 
U.S. gulf coast.  According to some reports, the storm was responsible for a 500-year flood, which caused very 
high water levels rising very rapidly in many areas.  The storm itself was the direct cause of more than 30 fatalities, 
many more injuries, and untold other human sufferings.  Reports have categorized this storm and its outcome as 
the costliest one in U.S. history with damage and rebuilding estimates being higher than 100 billion dollars.  The 
storm also battered the chemical and oil and gas industry very extensively.  The approaching storm and the storm 
itself caused the whole industry all along the gulf coast to come to a grinding halt, shutdown and stoppage of pro-
duction.  Chemical plants are designed to withstand all kinds of scenarios including hurricane-force winds and 
floods; however, the severity of Harvey (characterized by some as a 500-year event) has thrust the industry into 
uncharted territory.  The combination of Harveyôs path, duration and rainfall total has led to several hazardous ma-
terials incidents (including the Arkema incident in Crosby, Texas).  Needless to say, the storm and the associated 
shutdowns also caused havoc with the supply side of the U.S. chemicals industry on an unprecedented scale. 
 
The ñsafety triadò concept and the robustness of each component of the triad has become even more important in 
light of the potential for catastrophic consequences posed by NaTech events, Natural Hazards Triggering Techno-
logical Disasters.  Effective safety programs must be designed based on the safety triad, or the PMR concept.  A 
safety triad is a well-planned and robust system consisting of three components, i.e., Prevention, Mitigation, and 
Response systems.  It is apparent why each of the three components of the triad is essential in building a robust 
safety system for dealing with any catastrophic events.  The first component of the safety triad is Prevention, i.e., to 
prevent the undesirable outcome from occurring in the first place.  If prevention does not work to the fullest extent, 
then the second component of the safety triad, i.e., mitigation systems should be available to reduce the impact 
zone.  Finally, the third component of the safety triad consists of response mechanisms set up to reduce the conse-
quences, terminate the event, and save people and property.   Each component of the safety triad is equally im-
portant and should be designed and built with appropriate robustness and reliability. 
 
 

  5ƛǊŜŎǘƻǊΩǎ /ƻǊƴŜǊ 

M. Sam Mannan  

Spring 2018 
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The Qatar Process Safety Symposium (QPSS) is an annual 2-day event held in spring that allows 
delegates from industry, regulatory institutions, and academia to hear about safety success stories, 
incident case studies, best practices, new legislative regimes, and recent advances of research on 
process safety. Initiated in 2010 by Texas A&M University at Qatar (TAMU-Q), now, an annual event 
organized by MKOPSCðQPSS has become a key event in the process safety community in Qatar 
and the region. 
 
QPSS is a regional gathering of process safety 
professionals that allows Industry, Regulatory 
Institution and Academia to discuss the process 
safety challenges. It is an example of how In-
dustry and Academia can work together to im-
prove process safety in Qatar.  
 
QPSS featured keynote speeches by H.E. Dr. 
Ali Al-Mulla, Assistant Secretary General for In-
dustrial Projects Sector, Gulf Organization for 
Industrial Consulting; Dirk Faveere, Vice Presi-
dent, Health, Safety and Environment for Cono-
coPhillips; Professor Geoffrey Maitland, Profes-
sor of Energy Engineering, Department of Chemical Engineering at Imperial College London; Dr. 
Scott G. Davis, President, Principal Engineer at GexCon US Inc.; Dr. M. Sam Mannan chaired a 
panel discussion on The Safety Triad: Building a Robust System for Dealing with NaTech Events. 
 
Adapted from ConocoPhillips, TAMUQ Conclude Qatar Process Safety Symposium, www.gulf-times.com 

Qatar Process Safety Symposium 2018 
MKOPSC-Doha 9th Annual Symposium 

3ÙÍÐÏÓÉÁ 
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The 73rd Annual Instrumentation Symposium for the Process Industries was held on January 23-25, 2018, in the 
Memorial Student Center (MSC) at Texas A&M University. The symposium is hosted by the Mary Kay OôConnor 
Process Safety Center and the Artie McFerrin Department of Chemical Engineering. 

The 2018 symposium saw the number of attendees ~500 total 
registered this year. Keeping up with the latest software, 
knowledge, and regulations as they affect the instrumentation 
world is what continues to bring professionals, students, and 
faculty together each January. This long-standing symposium 
provides a forum for technical presentations, workshops, 
networking, and exhibits offering the latest technology for the 
industry. 

The Instrumentation Symposium featured the 6th Annual 
Instrument Reliability Network Symposium, which was 

presented jointly to raise awareness and provide an opportunity for knowledge exchange and networking. The 
Instrument Reliability Networkôs (IRN) mission is to share historical information and lessons learned in order to 
minimize environmental harm, improve industry safety, maximize asset performance, and reduce maintenance 
costs through better lifecycle management of instrumentation and controls applied in the process industry.  

In keeping with the number of relevant topics discussed at the symposium, this year featured 
three Keynote speakers. The first keynote address was given by Michael Thompson from 
Koch Industries, Inc. was titled ñInnovation and Automation.ñ The Day 2 keynote address, was 
given by Dr. Danny Davis, Senior Lecturer, Coordinator of the Executive Master in Public 
Service Administration, and Director of the Graduate Certificate in Homeland Security. Joe 
Weiss, managing partner at Applied Control Solutions, gave the final keynote address entitled 
ñCyber Security of Industrial Control SystemsðImpacts on Reliability and Safety.ñ 

Along with the three keynote speakers, the symposium included 33 papers and 14 workshops 
over three days. The exhibit hall featured several companies showcasing their software 
products, instrumentation goods, and safety instrumented systems. The exhibits provided an 
opportunity for managers, operators, students, and instrumentation personnel to network with 
colleagues and seek out new trends and technology that is available to them in their 
respective areas. 

Exibitors 

$ÒȢ $ÁÎÎÙ $ÁÖÉÓ 

-ÉÃÈÁÅÌ 4ÈÏÍÐÓÏÎ 

*ÏÅ 7ÅÉÓÓ 

3M Gas and Flame Detection   Mary Kay OôConnor Process Safety Center 

aeSolutions   Master of Engineering Technical Management (TAMU) 

Alpha Process Sales   Pepperl + Fuchs 
Bedrock Automation   ProLytX 
Daily Thermetrics   Puffer Sweiven 
Dekoron Wire & Cable   Rawson 
Drake Controls   Siemens 
Emerson   SIS-TECH Solutions 
Endress + Hauser   SIS Silverstone 
exida   T.D. Stringer and Associates 
HIMA Americas   TechStar 
Honeywell   United Electric Controls 

Mangan Software Solutions   Wood PLC 
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Aimed at anyone who is active in process safety and risk manage-
ment, Hazards provides essential technical insight into how to im-
prove process safety performance, and reduce the risk of  hazardous 
events, as well as excellent networking opportunities. Hazards is held 
annually in the UK and took place on 15-17 May 2018 at the Interna-
tional Convention Centre (ICC) in Edinburgh, Scotland.   

In 2017, the Mary Kay O'Connor Process Safety Center and the 
IChemE Safety Centre (ISC) released a joint paper, Process Safety 
for the 21st Century and Beyond, giving responses from industry, ac-
ademia, regulatory and societal experts from around the globe on the 

key challenges to process 
safety and how to improve it in the future. They are now keen for feed-
back on how the challenges and strategies identified in the document 
can be addressed at a working level. 

The ñProcess Safety for the 21st Century and Beyondò Workshop was 
held in conjunction with Hazards 28 and presented by MKOPSC and 
the IChemE Safety Centre. In addition, Dr. Mannan presented, 
ñOptimization of Blowout Preventer Design for Optimal Cost and Relia-
bility ò and Towards an Inherently Safer Bioprocessing Industry. Dr. Luc 
Vechot presented, ñAnalysis and Validation of Integral Pool Spreading 
Model of LNG Spills on Concrete.ò 


