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After sever al decades of working in the pr et
vestigative activities related to process I
concluded that an effective saftat gt yp rSoognread b a
refer to my revelation as el ementary and s e
of di scussi on. To them | say, hold on a | a
on the principle propounded here nd how b e
already figured it out, t he three compone af
Response. These three components may see
have investigated or studied was deficient as
where al/|l the three triad-ecgompeneént s hkeaislege0 DT € €N
sulted in catastr(eepBhopabhseqgOktnenrsti mes, differences
even one side of the triad has been thkekegdWddterlearcti Ibi
with 15 fatalities and mago,g.HElodsreado ainrdc il ckesrster wii tnitc i ma
erty damage). Both these incidents were initiated wi
|l ated to catastrophic consequences and the other did
propagate into very wundesirabl e consequenseafsetiys trioioatde
mor e, the robustness and reliability of each side -of
based approach would necessarily be able to determine
each side of the triad and an optimization exercise u
amongst the three sides. Let us | oogkafaet i htesliead ht ee
pointed out that the design phase is unquestionably t
can be made and a combination of preventi on, mitigat.
the desired | evel of risk.
Preventlon
Al l t hre c o nspaof neetny rsteroida dt ehlel y i mport ant ; however, I
must be con5|dered first. Once all prevention mea
ing mitigation and response measures. Exampl es of
cess chemistry, doubl e containment piping or vesse
watrased solvents instead of organic solvents. Wh i
nents soaff etthyeatnr ivady and there can be considerabl e
generally include:
9 Devel opment of safety policies and procedures
9 Safety management systems
9 Safety reporting systems
9 Hazard identification and risk assessment
9 Safe operations and maintenance
9 Training
T Maintenance and change management systems
Mitigation
When incidents do occur despite the al/l the prever
duce the consequences in as much as possible with
erty damage related to an event(s) that cannot ©be
designed for prevention but the goal is to reduce
tion capabilities, much thought and pl annpirdigosringm® d &
operational capabilities are put in place to make
tion systems include:
9 Lanudse planning
9 Facility siting
9 Sensors and alert systems
9 Ilncident command system
f Community notification
9 Evacuation-iamldacsenel t er
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Response

Once an incident occurs, even before the incident
should start concurrently. The response and recoy
guences to health, the envi-upnmentnandept s p eurph ga cutdi
ties, and incident reporting and investigation. S
g Communi tty& mow ht
g Community risk communication
9 Emergency planning and drills
1 Repair and recovery
9 I nfrastructure availability
1 Supply chain restoration
1 Personnel support
I have thougshaf eatbyo dte ataldioyg @ | ong t i me. |l have wused
gation reports. I n applying this concept to inciden
have foundafkeat otnciegpd makes sense. It is important t
are important. However, the key question is how many
as reasonably practicable. That is a complex problem
Hurricane Harvey and its aftermath probably represent
safetyHuriradane Harvey, a category 3 storm ravaged tF
Uu. S. gul f coast. According to some ryeepaorr tfsl,o otdh e wshtioc
high water |l evels rising very rapidly in many areas.
many more injuries, and untold other human sufferings
the costliest one in U.S. hi story with damage and r et
storm also battered the chemical and oil and gas indu
itself caused the whole industry all along the gulf ¢
duction. Chemical pl ants are designed t o iotrtcset awmidn o
fl oods; however, the severity of -Haawvegvérmthpanrhaset hra
uncharted territory. The combination of Harveybs pat
terials incidents (including the Arkema incident in C
shutdowns also caused havoc with the supply side of 1t
Theaff etycamcapdd® and the robustness of each component
l ight of the potential for catastrophic consequences
|l ogi cal Di sasters. Ef fective safetsyafpnoggrtambedmB MR Obe
saf ety straipandehhed and robust system con®@rievd mifjitoong at h o
Response systems. It is apparent why each of the thr
safety system for dealing with any c astafsatryopthiPica dee retoit c
prevent the undesirable outcome from occurring in the
then the second <caofmptoyi etetiitaddgat hen systems should be
zone Finally, t he atfleitrngdothasdi repiosn eonft roefs ptohnnese mechani s
guences, terminate the event, and save pabpl s sareanrd
portant and should be designed and built with appropr.]
M. Sam Mannan
Spring 2018
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Qatar Process Safety
MKOPSoha 9t h Annual Symposiu

The Qatar Process Safety Sympgaygi eme(QP&88) di s nasms
del egates from industry, regul atory institutions
Il ncident case studies, best practices, new | egi ¢
process safety. I nitiated in 2010-Q)y hexwas akh&MnU
organi zed DY QPMKSOMSE become a key event in the p
and the region.

QPSS is a regional ga "y
professionals that al ry
I nstitution and Acaden jss
safety challenges. It n
dustry and Academia c:

prove process safety i

QPSS featured keynote

Al i-MWAIIl a, Assistant Se

dustri al Projects Sec: for
l ndustri al Consul ting; P S |
dent, Health, Safety a Bt -
coPhillips; Professor Geoffrey Maitland, Profes-
sor of Energy Engineering, Depart ment of Chemic
Scott G. Davi s, President, Principal Engineer a

panel disdbhesiSaheony Triad: Building a Robust Sys

Adapted from ConocoPhillips, TAMUQ Concl udtei ad .acomrr
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INSTRUMENTATEKIN AND

AUTOMATION SYMPLSIUM
FOR THE PROCESS INDUSTRIES

JANUARY 23-25,2018 || MEMORIAL STUDENT CENTER, TEXAS A&M UNIVERSITY, COLLEGE STATION, TX

The 73rd Annual I nstrumentation Symposium -5, thel®roc
Memori al Student Center (MSC) at Texas A&M University.
Process Safety Center and the Artie McFerrin Departmen
The 2018 symposium saw the numbe
registered t his year . Keeping |
knowl edge, and regul ations as tt
worl d is what continues to brin
faculty toget her eascthandd muwarsyy.mp’
provides a forum f or technical
net wor ki ng, and exhibits offerirt
ndustry.
The I nstrumentation Symposium f
nstrument Reliability Net wor k
presented jointly to raise awareness and provide an o
Il nstrument Reliability Networkds (1 RN) mi ssion is to
mi ni mize environment al har m, i mprove industry safety,
costs through better |ifecycle management of instrumen
In keeping with the number of relevant top Us s ¢
three Keynote speakers. The first keynote W a s
Koch I ndustries, |l nc. was tiTheebDafil Bnkeghbd 86 0nN
given by Dr. Danny Davi s, Seni or Lecturer nat c
Service Administration, and Director of t t e
Wei ss, managing partner at Applied Control ns,
ACyber Security of |l abdmpacisal oCoRerbbAbiSkbEt]| ety
Al ong with the thre keynote speaker s, t helll um i
over t hree days. The exhibit hall feature*dAsee&@@@l C
product s, instrumentation goods, and safet—y—|—n—s—t—Hment
opportunity for manager s, operator s, studeg
coll eagues and seek out new trends and

respective ar eas.
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In association with the Mary Kay O’'Connor Process Safety Center

Ai med at anyone who is active i and
menHazampdovi des teescshennitciaall i nsi g ““WW/// -
prove process sadrdyr eockudeo htmzeacr = S
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ademia, regulatory and societal experts from around the globe on the
key chall enges t o process
safety and how to improve it in th
back on how the challenges and str
can be addressed at a working | evel

ThePriopcess Safety for t hed 2Mosrtk sGermp
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and Beyond

Centerline, Vol. 22, No.6 1 Spring 201



