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UKCS context
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Unit Operating Cost down by 1/3 £27bn turnover > 280,000 jobs in the UK

Average fallen from £19 per boe in

2014 to £12/boe in 2017 ¢.40% through exports and supporting Delivered through or supported by
€.80% of UK oil and gas jobs upstream oil and gas activity

Unit Development Cost down
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OGA Oil & Gas UK and EY Oil & Gas UK — 2017 data

Performance turned around




Project activity
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Improved project outlook with 7.4Bnboe of further contingent resources



Technology

Existing assets

New developments

Inspection drones
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OGA expectations

Operators submit Technology Plans

Well-identified asset needs

Demonstrate use of appropriate technologies

OGA Technology Insights — Industry learnings

Work with fechnol
the Industry ”'ggﬁggﬁgyboard
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Technology gaps (top 20)
Agreed with MER UK TFs

Collaboration with OGTC €

Joint plans and initiative e s
to close technology gaps Canwre

Technology
Vour nnovation Partner

£180m Government funding

Deploy best-in-class technologies for projects and operation
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OGA led, backed by industry
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Rapidly growing use of data and significant future plans
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Subsea technologies for UKCS

1 | Metering and flow assurance 2 | Cost efficient tie-backs

‘ 3 | More capable subsea systems ‘ 4 | Inspection & maintenance

‘5 Energy integration & transition ‘6 Surveys

Transformative subsea technologies, with significant digital content



Metering and flow assurance Ol & Gas Authority

UKCS 350 marginal discoveries — 3.2bnboe opportunity Multi-phase (subsea) flow meters
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Subsea metering to enable future developments — more and accurate real-time data



Cost efficient tie-backs Oil & Gas Authority

Potential tie-back distances (marginal fields) Tie-back of the future
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>70% of tie backs over medium to long distances — tieback efficiency will be key



More capable subsea systems il & Gas Authority

UKCS marginal field developments (350 discoveries) Advanced subsea systems

177% of marginal
(fields - Subsea ‘ » Subsea storage
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* Modular bladder tanks,
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« Combined with separation,

UKCS marginal field complexity processing, water handling

Thin, High
water cut
6% _ |

* Reduce topsides burden and allow
access to export infrastructure

_ Tight, Faults
33% of marginal 7%

resources are in
complex reservoirs

« Subsea HPHT — to meet field
requirements (P, T) and lower cost

HPHT
20% of development
NPNT,
Good
permeability .
67% » Challenge: manufacture/install systems at lower cost

 Exploit data for more flexibility, self-diagnostic, and self-
healing — lower Opex
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Improving subsea capabilities for more flexible and cost-effective developments



Subsea inspection and maintenance |

UKCS extensive infrastructure
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Digitally-enabled asset management

* Digital certification (“from cradle to grave”)

* Enhanced planning with ROV
simulations and 3D visualisation

* Digital collaboration to track real time
operations worldwide

* Non-intrusive inspections

| * Subsea Digital Radiography mounted
: on ROV and/or AUV

» Monitoring of pipelines, risers,
umbilicals using fibre-optic

* Real-time data, data analytics and
predictive

+ Self-diagnostic and self-healing
systems (eg flow assurance)

Digital technologies can transform how we manage assets
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Energy integration |

Southern North Sea energy industry footprint Potential integrated concepts
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SNS: power existing gas hubs

Platform - from nearby windfarms
EleCtrification * WoS: use floating offshore

wind to create ring main

* SNS and EIS: convert late-
G as-to _W| re life infrastructure into

offshore power generation

SNS and EIS: use
redundant infrastructure

Power-to-Gas (H.)

COZ transport *« SNS and EIS: use
and Sto rage redundant infrastructure

North Sea W|nd * Integrate UK offshore
power and gas (including
Power Hub hydrogen) activities

OGA OGA, TNO

Value creation for the UK offshore industries



Surveys

Mature areas — infrastructure density Geophysical and other surveys
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Woodburn et al. 2014

More affordable and effective surveys — greater volumes
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THANK YOU

Subsea innovation and digital technologies critical for MER UK



