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Prospects for Subsea  
Processing 
 

Subsea  Processing Technology is Ma turing for Field 

Developments 

G a ined wide Accepta nce in the O ffshore Industry 

Huge Benefits to develop Ma rgina l Fields 

Techno-Economic ba rriers hindering Field 

developments ca n be Broken 



Technology Gaps 

 

Q ua lity of Sepa ra tion is less tha n tha t for Topsides 

C ompression Technology under Development a nd 

Q ua lifica tion Testing 

C urrent Boosting Technology ca nnot cover 80Km 

C ontrols a nd Power Tra nsmission needs to be 

Improved for G rea ter Step-out Dista nce 
 



Fundamental Building 
Block for Subsea   
Processing 



Design Life for Subsea 
Processing 

Subsea  Systems Designed to O pera te a bove 25 yea rs 



Typical Marginal Field 
with Subsea  Boosting 
(O tter Field) 

Field wa s considered Ma rgina l 

due to Technologica l/Economic 

rea sons 

ESPs wa s used, offered more 

benefits over Hydra ulic 

Submersible Pumps Fluid Tra vel Pa th from O tter to  
Eider Field 



Economic Evaluation of 
Ma rgina l Field (O tter 
Field) 

Da ily Production Profiles in 10,000 ba rrels 
over the Field life 

Tota l Production 



Booster Stations along 
step out Routes 

Field  Depth (m)  Distance 
(km)  

Year  

King  1700 29 2007 
ETAP - 
Machar  

84.5  35.2  1999 

Otter  185 21 2002 
Tyrihans  270 31 2009 

Typica l Field Developments Step-out Dista nce 

Proposed Boosting O ptions with Multiple Booster 
Sta tions  



IPRR Novel Concept 
Method 

Equipment Ma nufa ctured is 

Insta lled a nd Produced till 

a ba ndoned 

Then Equipment is Retrieved, 

Refurbished a s necessa ry 

 Moved onto a nother Field 

a nd Insta lled a ga in 



Simultaneous 
Production Method 

Produce ea ch Field Sepa ra tely a nd Simulta neously with: 

5 FSUs  

5 FSPSs 

O ther Equipment re-used in other Developments or 

sold/rented out a s Asset 

The Profit yielding yea rs of the Simulta neous Method end 

a fter only 5 yea rs 



Combination Method 

This combines both IPRR a nd Simulta neous Method  

2 FSUs a re a cquired instea d of 5 

First FSU is used to produce 3 of the 5 Fields 

Second FSU is used to produce the rema ining 2 Fields 

Both begin a t the sa me time with IPRR a pplied 



Field Development 
O ptions 

Descriptions SM Combinational IPRR 

Total Time (yrs) 5 15 25 
Average Annual 
Profit ($M) 246 131 74 

Total Profit ($M) 1230 1969 1848 
Initial CAPAX 
($M) 2230 892 446 
Internal Rate of 
Return (%) 55 220 414 
Simulta neous Method, C ombina tiona l a nd IPRR C ompa rison 



Derivable Results 

C ritica l Elements for Ma rgina l Field Development: 

Increa se Recovery up to a bout 60% 

of Reserves 

Reduce O PEX due to 

Less Energy required for Pumping 

Reduced Production Time  

Ma teria ls 
Reduction of tota l Production Time 

by Subsea  Boosting 



Developing Remote 
O ffshore Ma rgina l  
Fields 

Adopting a  Holistic Approa ch in developing this 

Fields 

G roup Fields into C lusters 

Use FSPS with Long dista nce Pipeline a nd IPRR 

Apply FSPS with Floa ting Pla tform a nd IPRR 



Nigerian Marginal 
Fields: Status Update 



Operating Oil 
C ompa nies 

Ea sier to Ra ise the lower sum (IPRR) 

Ta kes 25 yea rs to C omplete ........, too long for Sma ll 

C ompa nies 

Best Method is to C ombine both IPRR a nd SM 

C ombina tiona l Method with 15 yea rs, most C ommercia l 

O ption 



Conclusions 

Subsea  Processing Brea ks the Techno-Economic Ba rriers 

Hindering Developments  

Technica l Ana lysis Revea l Enormous Adva nta ges deriva ble 

Increa sed Recovery a nd Reduced O PEX ha ve been 

Esta blished 

Industry will benefit Significa ntly from Subsea  Processing 

Technology 
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