ESRA — Kvalitative riskoanalyser
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Forenkling av risikoanalyser
Mer formalstjenlige?
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Sep 2010 Nov 2010 Dec 2011 Aug 2012 Sep 2012
Pipeline California Helicopter Pakistan JU transfer Refinery Venezuela Gas plant Mexico
21 dead 53 dead 51 dead 30 dead

13 dead

Can something like this happen to us?

Jul 2013 Nov 2013 Feb 2015 April 2015 Aug 2015
Pipeline China FPSO Platform Mexico Helicopter Nigeria
9 dead 7 dead 6 dead

Oil train Canada
45 dead 62 dead



http://www.cbsnews.com/2300-201_162-10004829-2.html
http://www.cbsnews.com/2300-201_162-10004829-2.html

Er dagens kvantitative analyser et godt verktgy
for a unnga slike hendelser?

1) Dimensjonerende laster

1) Kan vi etablere like gode enklere?

2) Fungerer metodikken med 1E-4/ar som vi gnsker?
2) Bidragsytere til risiko — basis for tiltak

1) Absoluttkrav skal mgtes

2) Andre tiltak skal vurderes med ALARP, trenger vi hele QRA for a
gjare en ALARP-vurdering?

3) Ville vi vurdere tiltak anderledes om sannsynlighet gar litt opp
eller ned?

3) Akseptabelt konsept?

1) Er konseptet uakseptabelt fordi en far 3E-4/ar for en
hovedsikkerhetsfunksjon?




Establish broad view of
proposed project based on
lifecycle risks to humans
assets and the
environment.

Establish context:

Context includes location, jurisdiction,
infrastructure, support services,
environmental conditions, operator
requirements, facilities required to achieve
the design and operational objectives etc.
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Understand the MA hazards:
Idantifu all tha MA hiwarrlg and datermina

Apply experience from
other projects/
organizations and good
judgement.

Define MA hazard management strategies:
Implement 1SD, passive and active design
measures (barriers) to prevent a MA and
control and mitigation measures to manage

consequences

Document the process of
MA hazard management
and outcomes

Implement the strategy for managing all MA
hazards to provide the lowest risk using
practical design measures.
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Communicate MA hazard
management strategy to
operations

4 Classification: Internal

Operation:
Strategy for maintaining integrity of MA
hazard management measures over lifetime
of the offshore facility
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Define barrier performance
standards for operation

1ISO1/7776

(draft 2015)
beskriver at en
gjar kvalitative
vurderinger
farst, deretter
«ASSess risk»




How to manage risks

Risk Related Decision Support Framework (UKOOA 1999)

Significance to decision making process

Codes and A
Standards
Nothing new or unusual

Well understood risks

; Established practice

Verification No major stakeholder implications

Peer review

Bench marking Lifecycle implications

Some risk tradeoffs/transfers
Some uncertainty or deviation from
standard or best practice

Significant economic implications
Internal

stakeholder
consultation

adA} 3xaju09 uoisiva(qg

Cc

External
stakeholder
consultation

Very novel or challenging
Strong stakeholder views and perceptions
Significant risk trade offs or risk transfer
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« NOPSEMA
GUSTEUEVREEETES
to UK model for
decision support

» Use codes,
standards and
engineering
judgement for
conventional
design

» Use risk analysis
for more complex
aspects
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Figure 1: Risk Related Decision Making Framework
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Assessment

Technique

Risk Related Decision Making Framework

Factor

Type of
Activity

Risk and
Uncertainty

Stakeholder
Influence

Good Practice

Engineering
Risk
Assessment

Precautionary

Approach

A

Nothing new or unusual
Represents normal business
Well-understood activity
Good practice well-defined

Risks are well understood
Uncertainty is minimal

B

New to the organisation or
geographical area

Infrequent or non-standard activity

Good practice not well defined or met
by more than one option

Risks amenable to assessment using
well-established data and methods

Some uncertainty

No conflict with company values

No conflict with company values

No partner interest

Some partner interest
Some persons may object

No significant media interest

May attract local media attention

Draft ISO17776

C

New and unproven invention, design,
development or application

Prototype or first use

No established good practice for whole
activity

Significant uncertainty in risk

Data or assessment methodologies
unproven

No consensus amongst subject matter
experts

Potential conflict with company values
Significant partner interest
Pressure groups likely to object

Likelihood of adverse attention from
national or international media

Issue 2, July 2014




1) Dimensjonerende laster

 Er det rimelig at nar lekkasjefrekvens og tennsannsynlighet reduseres
sa reduseres / fiernes dimensjonerende brann- og eksplosjons-last?

 Pa brann definerer NORSOK S-001 en slags “Worse credible fire”
 Kan vi gjgre det samme pa eksplosjon?
 Supply fartay kollisjon handteres stort sett med design for gitt WCE

« Skip pa kollisjonskurs kan tas med sannsynlighetsreduserende kriterier
kombinert med varsling og evakuering far kollisjon

 Ekstremt veer, jordskjelv, ... handteres med 1E-4/ar design




2) Bidragsytere til risiko — basis for tiltak

« Ma vurdere scenariene og skjgnne disse
— Gir noen tusen simuleringer bedre forstaelse?
— Krever graving i fysikken og mekanismene

« Utvikles som en del av anleggets sikkerhetsstrategi, utvikler
omradevise scenarier som viser hva en designer for og hva som er
restrisiko, det vil si scenarier en ikke dimensjonerer for

— Drift bar vite hvilke scenarier en ikke har dimensjonert for




3) Akseptabelt konsept?

 Absolutte krav og ALARP er som far, styres basert pa scenarier som
vurderes

« Aksept er lettere a vurdere ut fra hvilke scenarier en ikke har
dimensjonert for enn ved a vurdere et xE-tall. Seerlig for en
beslutningstager!




Regelverkskrav — hvilke bgr utfordres?

 PTILs regelverk beskriver at de gnsker formalstjenlige risikoanalyser

 Eneste krav som tvinger oss inn i store kvantifiserings-analyser er 1E-4/ar og krav
til (kvantitative) akseptkriterier

— Kan noen reformulere disse slik at de blir formalstjenlige?
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Safety design work

Orocess in a project

HAZID

v

TR1055
Performance Standards
for Safety Systems and

Barriers Offshore

Safety Strategy
Need for risk reducing measures
Role of risk reducing measures

| TE——

Risk analyses and
other safety studies

y

Installation Specific Safety

Performance Standards

e Role

Interface
Required utilities
Functional requirements
Survivability requirements
Integrity requirements

¥

Specifications for Safety
Systems

y

Safety system operation and
maintenance

y

Aspects of plant operating
safety management

TR1055, Chapter 2




Safety Strategy development and process

FEED phase
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EER Assessment

/ " Other Safety
Evaluations

p_t_erience feedback
from previous

="""HSE Register

ﬂtrfo;um Slafety
Authority Norway

(PSA)

NORSOK
Safety Strategy

ISO 13702:1999

Initial Safety
Requirements for
Systems and Barriers

Performance Standards

Safety Strategy
Future revision(s)

usisaqg

Detailed Safety Requirements for
Systems and Barriers
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Design- and Layout Arrangement
> drawings - Future revision(s
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Management tools to develop a safe design

Best

AN

Compliance and leadership

Risk management processes

Design principles (inkl Inherent safe Design)

» Safety strategy

| + Leadership of multidiscipline design

©

0
Safety strategy
Performance

standards
(S5
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Ngyaktighetskrav og Dokumentasjon

* Risikoanalyse er ingen eksakt vitenskap

» Ved konvensjonelle lgsninger kan erfaring og vurdering ofte gi raske og gode nok
svar, og ressursene kan brukes pa risikostyring

» «Black-box» modeller med mange simuleringer har sjelden stor nytte

« Detaljert telling av utstyr er ofte ikke en god mate a gi et godt estimat pa
lekkasjefrekvenser, tar ikke inn kompleksitet i operasjon og driftskultur

« Dokumentasjonen gjgr at mange risikoanalyser ikke brukes slik de burde

« Mange av formuleringene i NORSOK Z-013 gir omfattende analyser og styrer
neppe ressursene dit en far mest igjen




Oppsummering

» Regelverket med standarder gir i seg
selv en lav risiko for konvensjonelle
omrader

* ALARP gjelder hele veien

- A etablere et «komplett risikobilde» er
neppe formalstjenlig med kjent design

* Bruk «Worse Credible Event» til
dimensjonering

— Standard WCE for kjent
konvensjonell design

» Kvantifisering skal bare skje som
supplement til kvalitative vurderinger

- En ma «skjgnne» de kvantittaive
resultatene for at de skal veere

nyttige




There's never been a better
time for good ideas.

Statoil. The Power of Possible.

Forenkling av risikoanalyser
Mer formalstjenlige?

Morten Sgrum
Senior radgiver sikkerhet
moso@statoil.com

www.statoil.com 5

2t
"

Statoil

W
y 4





