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Critical Evaluation of Hazards 
Operability Versus Safety Integrity 
Risk Analysis Techniques
Mohammed Malik, SABIC, Al-Jubail, Saudi Arabia

ABSTRACT

ManycompaniesfollowverysystematicmethodologyforcarryingoutexecutionofMegaprojects.
Projectrisksareidentified,analyzedandproposedmitigationactionsareidentifiedandagreedupon.
ThisactivityiscarriedoutinProjectRiskWorkshop.WhileSILandHAZOPworkshopsarebroadly
relatedtotheprocessdesign.HAZOPtechniqueisahighlydisciplinedandsystematicinnature;it
attemptstoidentifyhowaprocessmaydeviatefromthedesignintent.TheemphasisintheHAZOP
studyisonidentifyingpotentialproblems,notnecessarilysolvingthem.SILstudiesisaspecialized
areaofInstrumentationandControlsystems.Therequirementforthesafetyinstrumentedsystem
(SIS)isdefinedbySILLevels.Itidentifiesandanalyzeslayersofprotectionofmajorprocessupsets
andemergencies.TheSILrequirementtellshowreliableasafetyinstrumentedfunctionneedstobe.
SILdeterminationandverificationarepartofinherentplantdesignforachemicalplant.Thisshort
articlediscussesthesekeyconceptsonebyoneandaddressestheircorrelationwithoneanother.
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INTROdUCTION

PHA(ProcessHazardAnalysis)isverywellknowninpetrochemicalandoil&gasindustries.PHA
canbeHAZOP,SIL,HAZANetc.tonameafewtechniques.HAZOPandSILarethesubjectsof
discussionhere.

Itisawell-establishedpracticetoconductHAZOP(HazardsinOperability)andSIL(Safety
IntegrityLevel)studiesaspartofprocessanddesignreview;althoughconceptofSILstudies is
relatively new as compared to HAZOP. HAZOP is a well-established technique as a means of
identifyingpotentialplantdesignhazardsandoperabilityproblems.HAZOPtechniqueisahighly
disciplined and systematic in nature; it attempts to identify how a process (e.g. petrochemical,
pharmaceuticalorOil&Gasetc.process)maydeviatefromthedesignintent.Theemphasisinthe
HAZOPstudyisonidentifyingpotentialproblems,notnecessarilysolvingthem.SILstudiesisa
specializedareaofInstrumentationandControlsystemswhichoverlapsbetweenProcessEngineering
andControlSystemengineering.ProjectRiskAnalysisisapplicablethroughouttheprojectlifecycle
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–rightfromideaconceptiontillsuccessfulcompletionoftheproject.Criticalevaluationofthetwo
techniquesandtheircorrelationhavebeenaddressedinthisarticle.

PROBLEM STATEMENT ANd RESEARCH OBJECTIVES

Foreffectivedeliveryofproject,itisverycommonthesedays,amongthepetrochemicalandprocess
industries,toconductProjectRiskWorkshopsinadditiontoHAZOPandSILstudies.Questionis:
Howaretheseexercisesrelatedtoeachother?Isthereanydouble-dip?Purposeofthearticleisto
discussandlinktheHAZOPandSILstudieswithprojectriskmanagement.

LITERATURE REVIEw ANd dISCUSSION

HAZOP – Hazards and Operability Study
HAZOP(HazardsandOperabilityStudy)isawell-establishedmethodasameansofidentifying
potentialplantdesignhazardsandoperabilityproblemstohelpimproveplantsafety.TheHAZOP
techniqueishighlydisciplinedandsystematic.Itattemptstoidentifyhowaprocess(e.g.petrochemical,
pharmaceuticaloroil&Gasetc.process)maydeviatefromthedesignintent.Theemphasisinthe
HAZOPstudyisonidentifyingpotentialproblems,notnecessarilysolvingthem.

In a HAZOP study, a team of individuals systematically “brainstorms” the process under
reviewinaseriesofmeetingsusingasetofguidewordstostructurethereview.Theteamconsists
ofindividualsrepresentingavarietyofEngineeringdisciplines/specialties.Thismulti-disciplinary
teamconceptallowsthevariousviewpointsoftheteammemberstostimulatethethinkingoftheother
teammembersandresultsincreativethinking.Consequently,amorethoroughreviewisachieved
thanwouldoccurifmembersoftheteamreviewedthesameprocessindividually.

A typicalHAZOPstudy team, inaddition toHAZOPleaderandScribe,mayconsistof the
representativesfromthefollowingdisciplines:

• Inspection
• Instrumentation/Controlsystems
• EHSS
• Maintenance
• Operations
• ProcessEngineering(Preferablyonedesignprocessengineerandoneindependentprocessengineer)
• OtherSpecialistsasrequired

ItishighlyrecommendedtoengageanindependentHAZOPleaderi.e.S(he)shouldneither
belongtotheownernottothecontractorside.Thisisafundamentalsteptowardshavingindependent
andun-biasedstudy.

SIL – Safety Integrity Leve
WhiletheHazardandOperability(HAZOP)studyidentifiesandriskrankshazards,SafetyIntegrity
Level(SIL)Determinationfocusesontheadequacyofsafeguardstomitigatehazards.Furthermore,SIL
addsanotherdimensiontosafetyanalysis.WithintheframeworkofaHAZOP,analystsarerestricted
tothelimitsofthegoverningriskmatrix(i.e.specificrangelimitsonfrequenciesofoccurrence).In
contrast,SILanalysisenablesanalyststorefinetheestimatesoffrequenciesofoccurrencetoobtain
morerealisticestimatesofrisk.

SafetyintegrityisameasureofthelikelihoodthattheSafetyInstrumentedFunction-SIFandother
protectionlayerswillachievethespecifiedsafetyfunctions.Oncethetolerableriskhasbeenset,and
thenecessaryriskreductionestimated,thesafetyintegrityrequirementsfortheSIScanbeallocated.
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