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25 years of subsea history on NCS
(1980-2005)
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Kongsberg Vapenfabrikk — the early days
Consultancy Advice from 1973 about Subsea

D) 3 T . . . .
St g ATES ... too little subsea expertise available to give a
meaningful evaluation ...

31 August 1973

o, e | ... Subsea equipment is somewhat " glamorous”
kg s within the petroleum industry ...

Dear Mr. Gvenild,

Wi & ware un, able to obtain ehnical evaluation of the current subsea ofl wall
complat l\dp{nduloqyems :..-qwrl.ep.. find a special Itant
whowouldb willing te moke such an evaluation for your we. S ip=
e v appe e Z.“"‘m’mh‘i::"r:r"r"ﬁ" ioartanca to oiien inium m
o o e mm m
e .... We recommend miniu oney to be

ful equipmant evalustion 1o ke made. hdelvmybe!hmeyzrsmy

Our interviews ond literoture s stucly did turn up some interesting background end invested Over the neXt years LRI

mmmmmmmmmmmmm we I‘Iwunh eporting to you. A summary of cur study werk
and personal cemments is encloted.

This whﬂeﬂ i work hat &f o "glamour” phaie in the per=
roleum industry today. Be s )DU cke time 1o evaluate it for whet it echually

represents, rather than wbe some mmpu ies might tend to report it to be. We
recommend a close wrveillonce of this activily be maintained during the mext

Yours very truly,

Don E. Dimon

DED:JK
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ELF North-East Frigg

First subsea installation
on NCS
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Gullfaks A Subsea

World'’s first diverless subsea installation

Shipping Gullfaks Satellites
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Development of
Subsea EH Control System;
Snorre Subsea
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Statfjord Satellite Project
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) STATOIL

HOST Technology Development Project
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Asgard Field
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Ormen Lange; Long distance subsea-to-beach
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Tordis SSB — World’s first commercial
application of subsea processing
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Emerging Subsea IOR Technologies
——mm—b-_,r
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Subsea Processing Condition Performance Low-Cost intervention and side-track drilling

Monitoring
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Next 25 years — where are we going?
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Arctic

mem== Mature markets (1970 ->)
=====  Developing markets (2000 ->)
Future market (2010 ->)



Arctic Field Development Scenarios

Case 6 Deepwaterwrth-e cover - |c’3rg
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(Barents Sea case)
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Subsea IOR
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Subsea IOR

Subsea Field Production Profile Annual Field Decline Rates
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Source: Cambridge Energy Research Associates (CERA); Jan 2008
. . Note: Includes natural decline plus EOR efforts
| m Q | |Cat|0ns Onshore/Shallow water field declines
lower due to EOR technologies
. Increased opportunities to low-cost subsea drainage points
. Increased need for seabed pumping and/or processing
. Increased need for well interventions
. Increased need to perform preventive maintenance and refurbishment
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Subsea IOR Building Blocks

Low cost drainage points Processing Subsea Service

e Separation
* Pumping/Boosting
» Compression

Riserless Light Well Intervention
Production Management
Condition monitoring

Life of field services
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Subsea Service - still a Fragmented Business Model ...

RN ¢
#
Subsea Interventions Landing String TT Sidetrack
Drilling “.

Conventional
Well Intervention

Light Well
Intervention

Operation Support
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Subsea Service Value Chain




All Subsea — The Future Field Development Scenario
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Subsea Technology R&D Ladder

Full Subsea Based Development

= Distributed 2019
:-_’...:—_{:_!:‘ =) Power 2018
Subsea Gas Compression
2016
Extended 6M|\C\i|;5K 2015
Process Controls 2014

2013
2012 Arctic
: Compact - Under Ice
Secondary
- Gas & Ol
Compact FuII_Co_ndition 20K System
Secondary Monitoring and
Water & Sand Predictive Maintenance
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Thus - the Subsea R&D Wishlist is still long ....

» Low-cost subsea drainage points

; MPD systems in mature reservoirs (with significant pressure gradient variations)
»  Cost-effective interventions

» Pumping, separation and compression on the seabed

r Higher duty, secondary separation, heavy oil, deep-water systems

-r

Long-distance communications

» High-voltage power and transmission systems
) Distributed power systems

J Local power generation
» All-electric systems
» HPHT technologies

» 24/7 CPM and Production Management systems including centralised advice and support
functions
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Thank you for the attention
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