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TOPICS

® OG21 — a collaboration effort to develop the national
petroleum technology strategy

® Strategy to be revised in 2016

= Increased oil recovery important part of value creation on
the NCS
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OG21 DELIVERABLES

Long term strategy §§ Annual deep dive Communication

analyses

TECHNOLOGIES TO IMPROVE DRILLING
EFFICIENCY AND REDUCE COSTS

Areport from OG21's technology group on(diillitg and intervention (TTA3Y:
Issued for public release, October 15, 2014 =

for de store teknologisprang L@SN' NB EN E FIN NES,
over for norsk sokkel? MEN OLJE'NDUSTR'EN
BRUKER DEM IKKE

A bore: ter fire ganger s3 mye
lengre len. Det innes teknologier som)
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OG21 INFLUENCES PUBLIC R&D-
INVESTMENTS

Millioner kroner
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STRATEGY TO BE REVISED IN 2016

= Purpose and objectives:
= Technology to create value and make the NCS competitive
» International opportunities for Norwegian competence suppliers
= World-class environmental performance

= Deliverables:

» Clear guidance on public R&D funding and priorities whilst limiting
negative impact on on-going R&D programmes, and

» A sound basis for influencing coordinated industry R&D efforts as
well as industry technology adoption.
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WITHIN SCOPE

= Norwegian petroleum R&D and competence and the global trends:
= Opportunity and role of Norwegian oil and gas in the global energy mix
= Climate change and Norwegian obligations
= Digitalization and automation

= From ideas to deployment:
= Technology development
= Technology adoption
= Competence to develop and adopt

= Prioritized R&D and competence needs:
= Cost-efficient realization of NCS resources
= |nternational opportunities for Norwegian technology and competence
providers
= Short term (1-10 yrs) and long-term (10+ yrs.)

= Funding of R&D:

= Need for public investments
= Stimulate private investments
= |ndustry responsibilities

®  Barriers to technology implementation and adoption
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TIME SCHEDULE

Stakeholder engagement

Vision &
strategic Estimate value
objectives potential,
and opportunities,
prioritation challenges
criteria

January Feb.
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Technology
&
competence
needs
within
technology
areas

March

Societal
and
business
value of
addressing
needs

April

Cross-
TTA
prioriti-
zations

May

Hearing
& final
strategy
docu-
ment

Draft
strategy

Sept. Nov.29th



THE NATIONAL OPPORTUNITY —
MAINTAIN PRODUCTION OVER TIME

= Today’s oil production half of "
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= To some extent compensated by
iIncreased gas production
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= Maintaining production over time
dependent on:

g

[implementation ‘ o

Competence and knowledge Source. NPD
Costs

Participants / companies

Political frame conditions

Price of oil and gas
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TTA2 TECHNOLOGY STRATEGY

TECHNOLOGY

GAPS

PAGE 10

MAKE NCS
TTAZ A LEADING
VISION TECHNOLOGY
DRIVEN PROVINCE
IN 2020
EXPLORATION EXPLORATION
New field centres | Tie-in to existing fields
24 bn bbl 0.8 bn bbl
INCREASED INCREASED
v RECOVERY ‘ RECOVERY
Mobile oil Immabile oil
1.7 bn bbl 1.7 bn bbl
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FIELD EXAMPLE GULLFAKS

SUBSURFACE & ENHANCED RECOVERY

Ambition: 70%
recovery
factor and
New wells beyond...
Extended and well
reach wells, interventions
Advanced
wells

Water and
gas injection

== Recovery factor oil equivalent

o s==== Produced

79 79. 790 79%. 790 700 700 700 700 7
%, "0, s s 950 "%, 05 s o5 "% 0, ~0gs Vo 005 Vg, <07,

Source : Statoil UGQ
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EOR COST (PASF NORTH SEA)

SUBSURFACE & ENHANCED RECOVERY

2%

Source : Konkraft/Statoill

Boat and Platform Modifications (CAPEX)

Process CAPEX
Operational Cost (5 year)

Energy Cost (5 year)

Chemical Cost (5 year)
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IOR TECHNOLOGY BARRIERS

SUBSURFACE & ENHANCED RECOVERY

Oil Volume

Minimurm
Economic

Volume

Project not sanctioned: low volume or high cost/risk
. Project sanctioned
. Project terminated

Px0; x0% probability of higher valume

P10

|
P50
P30 New technology:

* [ncrease volume
= Reduce cost

= Reduce uncertainty

Source : OG21 TTA2 Technology Strategy
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SUMMARY

® OG21 — a collaboration effort to develop the national
petroleum technology strategy

® Strategy to be revised in 2016

= Increased oil recovery important part of value creation on
the NCS
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