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Health, Safety and Environment

Driven by care
m HSE a core value

s We take personal
responsibility for HSE
because we care

s We believe that all
incidents can be
prevented

Systematic efforts

m HSE leadership

programme
driving change through
leadership behaviours

m HSE elearning
getting the message out in an
efficient fashion

m HSE operating system
assessing and addressing
gaps

m JustRules

specific safety rules for specific
work operations

m HSE networks
sharing our learning and
supplying the tools

Getting results

m Leading KPIs
(eg HSE training (%))
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m Lagging KPIs
(eg TRIF)
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m Recognising the best
annual Just Care™ awards
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Three centuries of Innovation
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An impressive portfolio of proven solutions

1. Concrete structure ConGas, supporting LNG storage and
an LNG regasification plant

Onshore liquefied natural gas (LNG) receiving terminals
Power generation s 2"
Mining and metals processing facilities

Petrochemical/chemical processing plants

Decommissioning, waste management and clean-up services
for nuclear power facilities

Water and wastewater treatment facilities

8. Onshore gas receiving, processing and export plant
9. Marine deck machinery and steering gear

10. Jacket structure for shallow waters, with drilling and production facilities
11. Tension leg platform for production and drilling

12.  Marine operations and subsea installation services

13. Semisubmersible production platform for extreme water depths,
may include drilling facilities

14. Harsh environment CONDEEP ™ MonoFloater, with production facilities
and storage capacity

15.  Mooring, offshore bow loading and offloading systems

16. FPSO with process system

17. Aker H-6e, advanced semisubmersible drilling unit with RamRig™
18. Wellintervention vessel

19. Shallow water subsea production system

20. Steel tube umbilicals

21. Marine drilling risers

22. Subsea processing and boosting

23. Deepwater subsea production system

24. Well services

S T
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Oil & Gas - From reservoir to processing facility

1 Land-based production and
processing

2 Terminals

3 Marine concrete structures for
harsh environments

4 Floating production, storage &
offloading (FPSO) vessels

5 Mooring and transfer systems

6 Floating LNG and methanol
systems .

7 Drilling systems

8 Tension-Leg Platforms (TLP)
9 Riser and tether-technologies
10Semisubmersibles

11Deep draft semisubmersibles

12LNG terminals, onshore and
offshore i

13Topsides and modules

14 |nstallation and removal
(floatover/mating)

15 Jacket technology

16 Pipelines and flow assurancé

17 Subsea solutions

18Umbilicals and-flowlines

19Downhole technologies

20 Reservoir modelling and
interpretation

Concept
screening
& selection

Exploration
& drilling
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FEASIBILITY
& CONCEPT

SYSTEM
" DEFINITION

DETAILING &
" FABRICATION

ASSEMBLY /
ERECTION

SYSTEM
COMPLETION

Project Execution
PMI based

Stage objectives

Alternatives
generated

4

Model (PEM)

~Senice & Assistance Agreements

~Wartanty Handiing

“Insurance and Legal Handiing
+Acceptance & Contract Close-out

Kersolutions

Systems '&fkhwe Ins\aHar Take-over
commisgorefif Of

Concept
selected

Prefabr. & manufac- P Al Al
Sub-contracts awarded turing complete for shipment positioned

A4 A4 \ 4 A4

Phase 4
Detailing & Fabrication Assembly / Erection

Layout & Main Global Design
Structure frozen complete

A4 A4

Detail Design complete & Project

close out

v

Feasible concepts
selected

4

Feasibility & Concept

Critical POs
awarded

A4

System

Concept
complete

completed

complete complete

v

Phase 1
System Completion

P Project Project Pr P Pr Project Project Pr Project Project Project Pr Pr Project Project Pr
+Project Charter established  +Develop HSE Strategy +Project Charter ~Detailed delivery schedule ~ +Project Management Plan ~ +Project Management Plan ~ +Implementationof +Management Plan +Project Management Plan HSE lans, e jectMgmt  +HSE requirements «Total HSE program +Establish agreements on
< Define HSE requirements  <Identiy technicaly & project execution strategy & schedule established / updated established updated (fornext phase)  updated (for next phase)  subcontractors HSE& QA documents, schedues updated (for next phase)  req implemented implemented execution of post start-up
< Evaluate b commercialy feasible & schedule “Defnions orpotetial -Projct Scops defined  +Prject Mot Plan «Risk assessment updated  *Milestones and detailed  PO9"aMS reviewed and budgets updated for S requirementsfor  Project Execution usgageg fornext ""“CE . *Relevant documentation  Project Exccution +Senice assistance permance ad HeE

uate business concepts «Determine Sourcing design competitions. ~Project Mgmt updated w/ all subsidiary construction schedule Project Execution next phase Assembly & MC stages ¢ ‘cope, Time, Cost (LCI/DFI/DFO) updaxed agreement established [oasure-mentp an
opportunity categories and scererios e sped il Kcindie Aresne  *Miestonesand detaled  Sorctl Project Execution T e +Majo eqipmert,Pre-  Qualy, Peogie and Team, (LG LC i +Preparation fo sail away rectifications

~Establish general P . construction schedule «Engineering databases blies & modules Risk and ~Operational responsitiliies
+Identity product, markets ~Update quantitylweight  Sub-Contract fied +Team Alignment lei ~Layout and 3D Model implemented by installed I nt & ifany) formalised ~Hanagement
it ution it quartiytoel ub-Contractors e plrk seissand  (1SE. Seop, T Cost, eam Algrmert program  complete Lapouand podelas AT assembly in rocuremer “ - (fany) formalis e e with
cost estm: stimate/ budgets (H: Quality, People and «Current estimates updated _cOMtinued «All fabrication Buk ul "‘m ;‘)’ ‘;d"b Drmwrg System -Ins'aH Balance of Plant rrimed bemucturs | , *Delivery protocol execued-  lessons leamed

+Scope definition / scope  +Establish first +Update cost estimate estimate defined concept  Time, Cusl Quallly‘ Team, Communication, " dentfig, PTOICCt Execution Material delivered assemblies/modules ‘ablis! Project Execution continues f“ms inucture / moorings pvo‘ectcumranuma: Al As-buiftand LGt
statement quantity/weight estimate  concept People Risk and Procurement & *ScOpe changes iderti «All Bulk Material available +Project Execution ethers. s-built an

Project Execution
+Define HSE requirements
+Identify product, markets

“Update cost estimate
«Define screening criteria
“Rarnk altemative concepts

solutions
+Identify infrastructure
requirements
+Identify environmental
requirements.
~Identify key process/
product interfaces

«Perform Risk
forthe altemative
concepts

Project Execution

«Define HSE goals

«Perform preliminary
simulation & f
diagrams

~Size key equipment

~Layout blockmodel and
uni

~Perform risk assessment
for concepts (fnancial &
schedule)

Project Execution
+Perform HSE studies to

assessment for permitting
+Consaolidate the final

~Optimize process/ system
simulation and flow
diagrams

+Size remaining equipment
and add to equipment st

+Cost estimate defined
concept

+Update risk assessment

1t priority packages
identified

+Contract close-out report
(ifrelevant)

Project Execution
+Update HSE studies and

Commmcaton ik and
Proc

‘Subcontracting) incl.
execution strategy an

Subcontracting)
Project Execution
+Issue HSE design

‘agreed and implemented

Project Execution

“Issue HSE and safety risk
design

+Contract & Design Basis
i

«All Systems & Methods.
established

and satety i
assessment checked

HAZOP (endor
information includec)

information from 2nd
Priority POs in System

environmental impact
report

+Freeze functional
requirements, design
asis, overall system

descriptionand layout

~Define preliminary
construction methods

including safety
assessment

=

flow diagrams

+Prepare electrical single
line diagram. Prepare
preliminary P&iDs

“Inquire 1st priority
equipment

+Finalise overall layout and

unit arangement

~Update construction and
completion methods

Site enabling subcontract
package complete &
awarded

+Define Local requirements

established

+Procurement /Subcontract
Strategy defined

+Project schedule, cost,
quantity/ weigft, etc
estimates/ budgets
established

*Team Algnment program
started

~Stakeholder expectation
analysis & alignment
perfomed

Project Execution

+Finalize HSE philosophy
and perform preliminary’
HSE design

+Perform preliminary
process HAZOP

“Incorporate vita vendor
information from 15t
Priority POs in system and
area engineering

~Layout/ 3D model QL1

~Establish engineering
database

+1st priority Equipment POs
awarded

~Procurement/
Subcontracting plan
complete

«1st priority E/EPC
subcontracts awarded

~Finalise fabrication/
construction methods with
preliminary schedule

~Completion strategy
confirmed

+Issue P&IDs for approval
QL)

~Layout/ 3D model QL2
+Issue P&IDs for design
@2

~2nd priority equipment
POs awarded
+Fistbul materia PO

~2nd priority E/EPC

lbcontracts awarded
«1st priority FC

subcontracts inquired

from 15t 2nd oty

Engineerin

“Vendor information from
3rd Priority PO's
incorporated in System
and Area Engineering

~Layout/ 3D model QL3
~3rd priority equipment
's aw:

“AllBulk matrils oders
laced (frame agreemens)

~Layout and 3D model are.
Clash free

«All major interfaces frozen
“Issue P&IDs post HAZOP
QL3

~1st prority FC
subcontracts awarded
~2nd prioity FC
subcontracts inquired
Fabicaton/Coniructon
chedule and methods
fnalioed

~Completion requirements
incorporated in design

© 2009 Aker Solutions

+HSE risk assessment
complete

+Close out HAZOP action
tem:

inal vendor information
from all POS incorporated
in System and Area
Engineering
+Layout/ 3D model
jocumentation issued for
construction (QL4)

+Relevant System

construction

+Material take off inalized
andbulk mateial topup
orders plact

~2nd prority FC
‘Subcontracts awarded

+Hook-up/Commissioning
‘Subcontracts inquired

~Completion requirement
incorporated in fabrication
documentation

+Issue P& IDs IFC (QL4)

~Issue Isometrics IFC

+Shop engineering detaiing
and work preparation for
fabrication

+Pipe spoos, Stel seciors

d Concrete sectior

Prtabrcated,

+Deep/major foundatiors &
trenches completed.

+Constructionsite
temporary facilites
complete

+HookupiCommisionng
Subcontracts awarded

to support the Assembly
Erection sequence

~Part assembles and
modules/package units
fabricated an
mechanically complete

~Commissionin

enced on seected

system:

~Cost, schedue & fisk

program updated

«Team Alignment program
continued

Project Execution

~Temporary Senices &
Powier Distribution in
place and Site roads
complete up to sub-base.

“Major equipment, Pre-
assemblies & modules
transported to siteand
final positioned.

~Onsite fabrication and
eection of major vessels
and process equipmert.

“Main Structures & Bridges
Complete

The way we work and deliver p

ipmer
mtevconnacﬂng piping
syste

+Relevant as built mark-up
complete

+Perform and finalise all

“Minor structures, E &1
tallation and Main

-c
mechanical complete &
qualit

~Final Labelling &
Identification started

~Operation & Maintenance
Manuals available.

«Categorised Punch lsts for
all systers.
«All systems ready for
commissianrg

menced in accordance
m(h sys(em completion

+Final Insulation, Labeling
& dentification complete.

«Preparations for start-up
“Temporaytems

<Rebonnt dumes

updated vith

Commissmedr

information

~Punch List cleared for
start-up

~Complete instalation of
the production facility

~Mobilise and maintain
sbecnccon o it

documentation handed
ower

“Documertcfshoe Geos Ot Pras Koy exprence fures
RGO byt erocution Tarsiored oBUBS
o -All project work completed  Issue of Delivery
Protocols
protocol closing of POS and
-Punch ists at de\wryﬂme jubcontmcta
estabiished includ +Final Accourt estabished

RenticatenofGary over
work including POs and
subcontracts

+Final revenuelnet margin
reportissued

«Method and schedue to
close punch lists (COW)
‘agreed with Client

BGs / PCGs and systems
handed over to warranty
organisation

+Completion Certiicate
establis!

+Project Closeout report
issued

Project Execution

+Punchlist/ COW
including PO and
subcontractor scope
completed

+Complete and release
hand-over documentation

+Subcontractor and third

arty invoices closed out

+Completion of Sub-
contracts and POs Firal
‘Accounts and Completion
Certficates

+Pos sssignedio Clent
equested

ets!




FPEM Execution Level MZA - M2B
. .F'HJIHQ Discipline Flnwchart and Actl'-.-'lty' Descrlptmn
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Link between Control level and Execution Level
2 5 m = Sunmany: Quality assurance intime, interface & detailed planning

Major milestones and Eey ddivera bles (hracedure|

Project Execution - Key Activities & Milestone Plan
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Examples of Piping & Layout’s Control Objects

i

‘ | FEquipment

Access volume



AK FD Methods & Tools — Step changes

Standardization/Automation
Data Quality

Controlled Concurrent Engineering

Information Knowledge

Collaboration

Electronic project model
Design object centric
PoscCaesa interoperability gg‘s’—g;edgﬁ
Computer Aided Design Change Engineering
Clash check Management
Islands of automation Data
Document centric Quality
Management
Control
Multi Disc. Gblects
3D
*Eng Sys
EDMS
Project
Single Disc. Data HUB
3D CAD
*Eng Sys
2D CAD
1980 1988 1993 1995 2000 2002 2003

k& Aker

| 3rd Generation
| Systems

: Portfolio

! (Blueprint)

_____________

2008



Aker Solutions Conceptual Data Model

—
\_/
Planning
\—/

—
—

Process

design
~——

™ Datasheets

EIT
design

[ Project portal ]

A

A

¥ Reports, queries, views

D
Data
progress

A

Document meta data
Electronic files

\4

Tag document ref.

Package information
Order information

Document
control

Material

)

A

[

Data
quality

)

Engineering requisition
Bulk MTO

Fabrication need dates
Fabrication status

management

A

\ 4

Construction

Revisions

~—

Eng. index data
Bulk MTO

Completion status

management

A

3D

design

Project
rules

-
Activities, milestones
-— - Project Data Hub
“Quality and progress
)
Documents
Tag/line information \ ) Product model
Tag/line connections > Design objects
<+ p 3 Functional hierarchy
Pipe spec parameters . Physical hierarchy
Ownership Relationships
Eng. index data — Status
Term./loop drawing ref. Bill Of Material
. )
- > Milestones
Part catalogue —
Eng. index data
Center of Gravity, MTO
Drawing ref., ISO drawings
Hook-up items R Reference data
< - Numberin
Pipe spec, part catalogue [ Catalogues I Specs I s . I
End. index data, line info

I Codes ]
J

/

Weight &

Weight &

Quantities Mgmt.

Client handover data (1SO 15926) Project d{ta (ISO 15926)

A 4

Eng. index data

Change numbers

e

guantity

E

ng. index data

Document data

Partners/
ub-contracto

IS Aker

Completion

Change

management




“Word Book” (ISO15926 RDL) in the industry
With an IDS take on it

S
@H\HH
A

1S( DL
= e
’ XML — '
38 |—{ =
ppliers E oL

\ —=|

— == / == @

N E ; / — Contractor’s

gpliers — g

25
| 00

Contractor’s

ks AkerSolutions
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Aker Solutions Take on ISO 15926

m Aker Solutions internal “data model” to be “RDL compliant”

m Procurement ITT’s to specify delivery of information on ISO 15926
“RDL format”

e Clients (Owner/Operators) to support EPC contractors (specify
ISO 15926) in the industry adoption process

e Coordination between EPC companies is required

m Further development of ISO 15926 product domains is of key
Importance

m Aker Solutions will invest in knowledge and work processes for data
exchange on ISO 15926

IS Aker



Aker Solutions View on ISO 15926 Data Exchange

AT Y
N N

o159 |
Source -W XML document Converter E> Target
System System
Schema Schema @/

15926
RDL

15926
w
m Main principles

e The value of ISO 15926 is closely linked to the exposure of the standard into “neutral”
ISO 15926 XML formats

e Source and target systems to be able to exchange information directly between each
other based on “neutral” ISO 15926 XML format

e “Neutral”’ ISO 15926 XML format to be compliant with ISO 15926 RDL and data model

e Aker Solutions will try to adapt to the ISO 15926 RDL in their own information systems
as far as possible, to ease the transformation efforts during data extraction and import

IS Aker



Best practice and principles for information exchange

Suppliers/Partners/Vendors

EPC contractor w/ ¥ _ w/ applications
applications ISO 15926 ﬁ%\ / N\

A
=

) | L
\\ /
=

v
(/) g

0
0
AT TP 1 TP T
&«
L
o R A

v

Ej GL\) Y 7 1ISO 15926

((E\ A\

<—>

:

ﬁk

4

N

Client

|

m Principles
Information exchange between parties based on 1SO15926 industry standard

Human control through visualization before import info legacy databases
e Suppliers will only relate to 1ISO15926 within their own domains
e EPC contractor main information exchange hub

s Advantages
e Client: Quality controlled data, more efficient information exchange through industry standard information
format
EPC contractor: Quality controlled data, one industry standard exchange format to relate to

Supplier: One industry standard exchange format to relate to L Aker



Some elements in the way forward

m Extend product coverage

e E.g. improve definition quality in domains like, Instrumentation,
Electrical, Mechanical etc.

s Engage clients on new projects

e E.g. Petronas, StatoilHydro, BP, ConocoPhillips, Shell,
ExxonMobile, Enie.....

m Aker Solutions to embrace and fully control ISO 15926 data
exchange, e.g.
e Receive vendor information on ISO 15926 formatted XML files
and carry out configuration/mapping towards internal systems
own experts

e Deliver information to clients on ISO 15926 format

s Where applicable, Implement ISO 15926 RDL definitions into the
Aker Solutions Project Data Hub

IS Aker



NOR-HUB
pre-qualified information delivered
once and for all

Supplier b
Admin ACh+"cS

Technology
SHAREEER Equipment

Supplier
Standard li A
1S015926

Approval
DV
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