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* Forlgper: NOROG
prosjekt Fase |, Il og Il
fra 2015 til 2017 (dvs.
«risiko eierne»)

 RISP:
— Startet varen 2018

— Planlagt avsluttet
31.12.2019
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* “The overall objective of the RISP project is to
further develop and concretise principles and
ideas provided by the NOROG project into

methods and guidelines, and establish a new
common “industrial practice”.
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A main recommendation from the NOROG project was that during a development project, traditional quantitative risk
analyses should as a main rule be replaced by simplified assessments, to provide the best possible support for decisions
being taken on an on-going basis. Thus, the heavy emphasis on detailed calculations of total risk, and measurement
against risk acceptance criteria such as FAR and 1.0x10#, should be changed. Rather than continuing to seek perfect
risk descriptions, the aim in the future should be to provide better decision support at the right time. This is also in line
with the “new” definition of risk given in Norwegian regulations (PSA), which will be an important basis for the project.

« Tradisjonell QRA erstattes med forenklede
metoder i utbyggingsprosjekter med velkjent
design

« Hensikt: Bedre beslutningsstgtte til rett tid

* Fjerne fokus fra detaljerte og perfekte
risikobeskrivelser med maling mot
probabilistiske kriterier («104»)

» Forholde seg til ny definisjon av risiko
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til definerer risiko slik: Med risiko menes konsekvensene av

virksomheten med tilherende usikkerhet.
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Integrert og helhetlig
risikostyring i
petroleumsindustrien

PETROLEUMSTILSYNET
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* Beslutningsstgtte i utbyggingsprosjekter relatert til storulykker

* |nput fra RISP metoder: Til rett tid, basert pa tilgjengelig informasjon
— Robust nok til at beslutninger ikke ma endres gitt at kritiske rammebetingelser
i utbyggingen ikke endres

— Styring av de kritiske rammebetingelsene i utbyggingsprosjektet
* RISP skal definere kritiske rammebetingelser for bruk av metodene
* Utbyggingsprosjektet ma ha en god endringsstyring
— Etter-verifikasjon av rett beslutning ved hjelp av QRA/TRA nar anlegget er
ferdigstilt, skal ikke veere ngdvendig

* Bruke kunskap fra siste 40 ar nar den er relevant
— lkke regne om igjen pa det vi vet svaret pa
— Utnytte kompetansen som er bygget inn i preskriptive krav og i standarder

— Finne effektive lgsninger pa funksjonelle krav
» Skille mellom «standard» design og «ikke-standard / uprgvet»
* Finne RISP-metoder for «standard» design
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RISP Organisering

Information to authorities ; ;
: . . Steering committee
(PSA) and union Leader of steering committee (representati?/e from each JIP
representatives (e.qg. (Equinor) :
. : sponsor and project owner
Samarbeid for Sikkerhet) P pro) )
Technical committee
Technical Project leader (rep. from JIP sponsor,
(Lilleaker) project owner and
workgroups)
Workagroup 1: Workgroup 2: Workgroup 3: Workagroup 4: Workgroup 5:
Risk management, Explosions Fires Other accidents Regulatory framework
incl. decision process (heat and smoke)
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INTERNATIONAL ISO
STANDARD 17776

Second edition
2016-12-15

Petroleum and natural gas

industries — Offshore production
installations — Major accident hazard
management during the design of new
installations
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1ISO 17776 — kontekst for sikkerhetsstyring Lilleaker

Consulting a.s.

Risk Related Decision Making Framework

Factor A B c
New to the organisation or New and unproven invention, design
Nothing new or unusual geographical area development or application '
;_‘, Type of Represents normal business Infrequent or non-standard activity Prototype or first use
) Activity e Good practice not well defined or met  No established good practice for whole
,,‘_:, Good practice well-defined by more than one option activity
8 Significant uncertainty in risk
Risks amenable to assessment using Data or assessment methodologies
c Risk and Risks are well understood well-established data and methods  unproven
o Uncertainty Uncertainty is minimal Some uncertainty No consensus amongst subject matter
2 s
@
Potential conflict with company values
Q Stakehold No conflict with company values ::'::nm::? gl Significant partner interest
akenholder No partner interest S Pressure groups likely to object
Influence Some persons may object v
No significant media interest May attract local media attention Likelihood of adverse attention from
national or International media

-
c o
Q3
£EC
3:
QG
n o
2
<

Precautionary AV 4
Approach
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Figure A.1 — Framework for risk-related decision support
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Important requirements to the methods and models to be established:

a) The methods shall ensure the same level of safety is achieved as the level given by the current
practice.

b) The methods and models shall be based on best available knowledge.

c) The theoretical and empirical basis for the methods and models established, including the
assumptions made, shall be available for review. Possible differences in perceptions amongst
experts (related to a subject) shall be stated, and an explanation for how this has been accounted
for shall be given. Lack of general knowledge on a specific subject, and how this has been
accounted for in the methods and models provided, shall also be described and be available for
review.

d) The methods and models must be transparent, meaning that information on how the results have
been produced and which factors are important for the results shall be available for review

e) The methods must be traceable, meaning that each assumption and parameter used in the model
shall be available and documented.

f) The methods and models shall be openly available to the industry

November 16, 2018 Slide 15



Tidspunkt for

beslutninger versus
tilgjengelig informasjon
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Greenfield PEM Overview

MAIN ENGINEERING TAIL END
CONCEPT CONCEPT CRITICAL POs MAIN LAYOUT & GLOBAL DESIGN DELIVERABLES CABLE AND REGISTER ENGINEERING DELIVERABLES
SELECTED COMPLETED AWARDED STRUCTURES FROZEN COMPLETED RELEASED INFO RELEASED RELEASED

FEASIBILITY & CONCEPT {Phase 1) SYSTEM DEFINITION (Phase 2) DETAILED DESIGN (Phase 3) #TAIL END DESIGN ] | #FOLLOW-ON ENG.

e Y
CONCEPT CONCEPT SYSTEM DESIGN & # SERVICE AND \\
S e mpoze ) CRERE )
Optional /
. ) Key Stage Objectives: ‘____________________________________________________________________________(_pE__]____»"
Key Stage Objectives: Mature the selected concept and Key Stage Objectives: Key Stage Objectives: Key Stage Objectives: Key Stage Objectives: Key Stage Objectives: Key Stage Objectives: Key Stage Objectives:

Evaluation of concept(s) to enable desun development Confirm the overall concept with Freeze the overall main layout by Global design frozen. Complete the detail engineering  EIT design completed excluding Optional small item design. (May be part of Support the Client as
selection of one concept for Fit for purpose technology system and design basis implementing SDD QL1 — Freeze extemal interfaces by scope of work for the 30 Model  optional tail end. fabrication contractor scope of work ) requested on scope and tasks
continuation into Concept Definition . cost, and  raqui by i i “Supplier Vital Interface implementing SDD QL2 - (excluding optional tail end) and  Cable and register information beyond the initial contract
Stage. risk level. SDD QL1" - “Supplier First Infermation” from layout critical “Supplier Frozen Interface release of main engineering completed to a level where Small itern design completed to a level where all

scope of work.
Main interfaces essential to pe

confirm the conceptual deslgn
a firm and v
design basis

Information” for 1st, 2nd and 3rd  deliverables. associated engineering
pnnnty pankages The latter priority Implemented SDQ QL3 - 'Su;?plier deliverables andior the
3 is outstanding packages needed Selected EIT Design Information”™ engineering registers are
to confirm system/area design. released.

engineering deliverables as defined by the
contractual scope of work are released.

Vital Interface Information” from
concept critical priority 1

jority 2 packages.
The cancept(s) to be aligned with pricrity 2 packages.

consolidated Design Basis and
repnesenled by:

The optional scope may be
called off by the Clients and
included as part of the

System Design:

F&IDs QL2 Implemented SDD QLS — "Supplier Final

Subsea architecture defining Rules and regulations including  System Design: - All equipment, lines and Slystem Design: Implemented SDD QL4 — Infomlaﬁcm'., Thi.s .isAs built / FII'\E! approved
subsea production system, codes and standards . PaDs oL instruments included Syslzem Design: Global system design “Supplier Fabrication and documentation if in accordance with the contractual scope through all
infield and export pipelines and Main Lines shown - Commissioning P&IDs QL3 (Cs for Commissioning Information”, Procurement Schedule. Final documentation and  project phases.

‘detailed piping design)

- Engineering register QL3
(Completed to include PAID
and line list information, and

it and inline Supplier

Engineering register QL4
(Completed to include 3D
medel information, remaining
Supplier Selected EIT
Information and other

procurement package close-out may be in the
next stage.

risers configuration Technical basis for the subsequent

Flow assurance analysis incl.  axecution phase Procurement &
hydrate and wax - O i and mai ting: F & il
Process simulations, H&M philosophies finalized 2™ priority

boundaries e.g. supplier installation and

commissioning manuals. . .
Service and Assistance:

Typlcal examples are:

System Design (Tail end):

e
1% priority procurement Heat tracing design for non critical lines

balances and flow diagrams

Utility and electrical systems
load lists, flow and single line
diagrams

MEL for all systems, key

Design philosophies and main
specifications finalized
Technical safety and HSE
acceptance criteria defined and
confirmed by TRA

package POs placed and
Supplier First \Vital
Interface Information
implemented in design.

package POs placed and i

Supplier Vital Interface
Information implemented in
design.

Frozen Interface Information
excluding selected EIT info)
HAZOP review

equipment intemal
information as required)
Cable routing started
Cable terminations started

System Design:
Detailed system design
completed
Engineering register QLS

below 27 completed

Cable routing on cable ladders and trays

below 300 mm

Follow-on engineering
after completed engineering
deliverables

Overall interface
management (beyond

(May be included in FEED
depending on degree of
procurement front loading)

{May partly be included in
FEED depending on degree
of procurement front loading)

(Completed with cable and
heat tracing information
except from optional tail
end)

Procurement & Subcontracting:

- POs for all engineered items.
placed including 3 priority
procurement packages

Heat tracing design started Area Design (Tail end):

The scope is related to items classified within the
term small items design and may include:

Mon eritical Piping area lines below 27

equipment sized
Flant overall layout and 3D
study model

Main process , utility and safety
systems defined
Main layout and structural

contractual design limits)
Procurement services

Procurement & Subcontracting: including QS and close-out

Supplier Selected EIT Design

Plant structural and marine amangements defined Area Design: ign- : . ; i o ’ " Definition,

L . d = ign: Area Desig = Supplier Frozen Interface Information received Cable routing completed on including pipe supports and penetration o
design including substructurs Electrical main systems and - Main equipment located All equipment located Information received for 1%, cable ladders 300mm and schedule collection/management and
canfiguration! sizeleapasity layout defined - Piping lines : Piping lines : 2 and 39 priority Area Design: above. Acoess & maintenance platforms < 10 m2 provision of overall Life
defined Control system topology and +  Area lines 6” and - Arealines4”andabove  procurement packages . EIT field aquipment Cable terminations Stairs and ladders Cyele Information
Technical Safety Conceptual main layout defined abave preliminary routed to 52 (IDC . 3 - Handrails Owverall (field) system
Design Weight estimate o +/- 10% (or routed. status) Selected EIT Design Info instruments on non critical Heat tracing design infill beams (backing steel) for pipe support integrity design including

HSE studies; Hazid, Safety
strategies, TRA and initial DAL .
specification, Environmental

total field flow assurance
Completion (MC &
Commissioning scope

according to Client requirement.) .
Procurement and project
contracts preparatory work

Main cable ladders (300
mm and above) preliminary
routed for systems 1, Zand -

Main structural items shown
and integrity confirmed
Main cable ladder systems  »

piping area lines below 27
Structural drawings and
PFiping 150's released for

completed excluding non
critical piping lines below 27 -

having vertical loads < 10 kN
ID sign supports < 10 kN
Maintenance lugs (for scaffolding etc.)

Area Design:
Main and secondary

Impact assessments, Concept (Scope may be expanded 3 (HV, LV and 18T} (300 mm and abave) structures frozen fabrication. End preparation details for girders, beams definition including
W"""ﬂ_e""'m""_'e"‘ analysis depending on degree of = Main HVAC ducting modelled to status 52 = Equipment finally located Main cable ladders 300 mm and siffeners commissioning procedures)
Alternatives and improvements procurement front loading.) preliminary routed Main HVAC ducting in plant -  Piping lines : and above completed. Temporary structures. Hook-up register definiion
within each of the considered rooms, air intakes and main - Arealines 2" and above Piping lines : Detailing of insulation requirements Fabrication support &
concepts will be assessed by duct shafts modelled to 52 routed to 532 (*Frozen -+ Arealines 2° and above Material handling drawings interface

trade-off (sensitivity) studies HAZID review interface”) and critical area lines Instruments on non eritical piping area lines. Verification of yard detailing
Censtruction, completion, HSE/Layout review -+ Main Cable ladders 300 mm below 2" routed to 54 below 2° of design after final detail
transportation and marine and above modelled to status “Dietail design Multi-support brackets (welded and bolted engineering phase
operations methods including 52 ("Frozen interface”) completed” supports) for cable trays, ducts and Project management
modularisation and installation = HWVAC ducting in rooms, air HSELayout review appurtenances (EIT, Safety and HVAC) services

defined intakes and duct shafts 3D mode! clash free for Cable ladders and trays below 300 mm

Weight estimates +/- 15% (or modelled to status 53, deliverables released Tubing ladders and trays all sizes

according to Client req'm.) - HEE/Layout review 3D model clash free for deliverables released
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“Curling foreldre” = beslutningstgtte i utbyggingsprosjekter
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Kartlegging av beslutninger og ngdvendig Lilleaker
beslutningsstgtte-#1 ~ Ctomedtneas

* Planleggingsfase

— \Velge konsept
— Modne konsept og «layout»/design
— Klarlegge teknisk basis for gjennomfgringsfase

* |terative prosesser

— krevende a skille ut enkelt beslutninger pa gitt tidspunkt
— Krevende a identifisere reele beslutningstaker

16.11.2018 20



Kartlegging av beslutninger og ngdvendig Lilleaker
beslutningsstotte - #2 Consulting a.s.

e Beslutningsstgtte fra RISP

— Etablering av Design Ulykkeslaster (DeAL)

— Kritiske risikodrivere
* Betydning for ulykkeslaster
* Pavirke designlgsninger
* Forsta risiko og robusthet

— Klargjgre premisser for bruk av Norsok S-001, rev 2018
* Bruke de preskriptive kravene (f.eks trykkavalstningstider)
* Lage premisser/lgsninger for funksjonelle krav (eksempel gassdetektorer)

* Angispesialstudier som ma utfgres eller funksjonelle vurderinger som ma utfgres (eksempel
ventilasjonsrate 12ACH/ 95 % of time, minimalisere lekkasjepunkter)

— Vurdere mulighet for definisjon av designscenarior til bruk for optimalisering av design i
giennomfgringsfasen (i kombinasjon med CFD verktgy)
— Innspill til utvidet HAZID kalt HAZAN:

* «Validity envelope for RISP». Sjekkliste
— Gyldighetsomrade for RISP modeller
— Premisser for sikkerhetstyring og endringsstyring
*  Kunnskapsstyrke
— Ansvarliggjgre beslutningstakere

*  Forsta robusthet og premisser (ref risikobegrepet)
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Kartlegging av beslutninger og ngdvendig Lilleaker
beslutningsstotte - #3 Consulting a.s.

* Sikkerhetsstyring — viktige elementer

— Sikkerhetsprogram

— Sikkerhetsstrategi og barrierestyring
— DeAL

— HAZAN

— Endringsstyring

16.11.2018 22



Kunnska psstyrke - ett element som vurderes i HAZAN

* Gyldighet av forutsetninger og premisser

Ma vi regne med endringer i design basis eller layout?

* Grad av forstaelse om aktuelt fenomen

Forstar vi feilmekanismer og farepotensialer?

* Godhet og tilgjengelighet av data

Er det tilgjengelig relevante ulykkesdata?
Er dataene oppdatert, veldokumentert og overfgrbare til var situasjon?
Er data for alvorlige ulykker konsistente med mindre alvorlige hendelser?

Er det statistiske underlaget godt nok for a trekke entydige konklusjoner. (Hva
om det skjer en Turgy eller Fregatt ulykke i morgen)?

* Grad av enighet blant eksperter

16.11.2018

Enighet i Hazan?
Grunn til 3 tro at andre eksperter er uenig?
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CHALLENGES are
what make life
interesting,

overcoming them-

1S what makes o
e MEANIN ;

-Joshua J. Marsne v

WWW_LIVELIFEHAPPY COM
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http://www.flickr.com/photos/deeplifequotes/8202316630/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Lilleaker

tore.sagvolden@lilleaker.com - Shaping Safety

www.lilleaker.com
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