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Prospects for Subsea Cranfield
Processing

% Subsea Processing Technology is Maturing for Field

Developments
%+ Gained wide Acceptance in the Offshore Industry
+ Huge Benefits to develop Marginal Fields

=+ Techno-Economic barriers hindering Field

developments can be Broken
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Technology Gaps

=+ Quality of Separationis less than that for Topsides

+ Compression Technology under Development and

Q uallification Testing
=+ C urrent Boosting Technology cannot cover 80Km

4 Controls and Power Transmission needs to be

Improved for Greater Step-out Distance
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FRundamental Building Cranfield
Block for Subsea

Processing

FULL SUBSEA PROCESSING

wellfluids
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Design Life for Subsea
Processing

Design Life
Systems Depth (m) (yrs)

Compression 20

Subsea Systems Desighed to O perate above 25 years

wwuw.cranfield.ac.uk



Typical Marginal Reld Cranfield
with Subsea Boosting

UNIVERSITY

(Otter Field)

=+ Field was considered Marginal

due to Technological/Economic

reasons

=% ESPs was used, offered more

benefits over Hydra ulic

Fluid Travel Path from Otter to
Eider Field

Submersible Pumps
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Economic Braluation of Cranfield
Marginal Field (Otter
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Daily Production Profiles in 10,000 barrels

over the Field life
Noil

s

B water

Total Production

Daily Average Production Rate (STESD)
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Booster Sations along Cranfield,
step out Routes

Depth (m) Distance
(km)

Typical Field Developments Step-out Distance

100km
Okm 31km 62km 93km
(-_.-_.- JE
Fluids

Proposed Boosting O ptions with Multiple Booster
Stations
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IPRR Novel Concept Cranfield,
Method

=+ Equipment Ma nufa ctured is
Insta lled and Produced till

abandoned

+ Then Equipment is Retrieved,

Refurbished as necessary

#+ Moved onto another Field

and Installed again
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Smultaneous Cranfield
Production Method

=+ Produce each Field Separately and Simulta neously with:
5 FSUs
5 FSPSs

O ther Equipment re-used in other Developments or

sold/rented out as Asset

=+ The Profit yielding years of the Simultaneous Method end

after only 5 years
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Combination Method

=% This combines both IPRR and Simultaneous Method

=% 2 FSUs are acquired instead of 5

=% First FSU is used to produce 3 of the 5 Fields

#+ Second FSU is used to produce the remaining 2 Fields

=+ Both begin at the same time with IPRR applied
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Feld Development Cranfield
O ptions

Descriptions Combinational

Total Time (yrs)

Average Annual
Profit ($M)

Total Profit ($M)
Initial CAPAX
(SM)

Internal Rate of
Return (%)

Simultaneous Method, Combinational and IPRR Comparison
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Denvable Results

Critical Elements for Marginal Field Development:

=+ Increase Recovery up to about 60%

of Reserves
#* Reduce OPEX due to

Less Energy required for Pumping

Reduced Production Time
Reduction of total Production Time

. by Subsea Boostin
Materials / °
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Developing Remote Cranfield
Offshore Marginal

NIVERSITY

Fields

=+ Adopting a Holistic Approach in developing this
Fields

=+ G roup Fields into Clusters
=+ Use FSPS with Long distance Pipeline and IPRR

=+ Apply FSPS with Floating Platform and IPRR
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Operating Ol Cranfield
Companies

= Easier to Raise the lower sum (IPRR)

=+ Takes 25 years to Complete ......., too long for Small

Companies
# Best Method is to Combine both IPRR and SM

%+ Combinational Method with 15 years, most Commercial
O ption
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=+ Subsea Processing Breaks the Techno-Economic Barriers

Hindering Developments
= Technical Analysis Reveal Enormous Advantages derivable

%+ Increased Recovery and Reduced OPEX have been

Esta blished

=+ Industry will benefit Significantly from Subsea Processing

Technology
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