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Kilde: RNB2010  

More wells, the main driver to achieve the reserves 
ambition for oil  

Split of reserves 
ambition 2020  
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EOR NCS ï Status 2013  
Limited progress on full field implementation  

 

Å In all EOR -projects DG3 has been postponed with 2 -3 years since fall 2009.  
 
Å One field reported a EOR volume of 2 MSm 3 in RNB2010, but the project is now terminated.  
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Challenges in offshore EOR  

üPlacement and number of wells 

ü Installation limitations   

üStakeholder alignment  

üHSE requirements 

üRemaining oil distribution 

üSimulation technology 
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Placement and number of wells  
 

ü Injection wells far into the aquifer  

 

ü Long distance between injection and 
production wells  

 

ü Number of injection and production 
wells are limited  

Injection  
wells  

9 



Installation limitations  
 

ïModifications challenging  

ïExpensive retrofitting  

 

 

 

 

 

 

 

 

Incremental  cost  of  LSWI: 120 MUSD  
For: 25000 Sm 3 

 700 m 2 footprint  
 1000 tonns  

 
On field  A in Norway a 15000 Sm 3 LS plant 
costs  300 MUSD  

Clair Ridge, operator BP, LSWI 
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Stakeholder alignment  

ü KPIôs are about short term oil production (óoil on deck!ô) 

ü Partners have different drivers  
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Norwegian authorities require no discharge of any 

environmentally harmful liquid into the sea   

Á Silicate  is not harmful  

Á Bright Water  is expected to 
remain in the reservoir  

Á Polymers  are non toxic and non 
bioaccumulating  but they have low 
biodegradability  

Á Injection of Polymers  and LPS  
will need reinjection with high 
regularity  

 

 

 

Discharge of chemical additives reduced by 

99% on the NCS over the past 10 years  
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HSE requirements challenging  
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Remaining oil distribution  
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WPT (sm3)  

Water Production Total  
History vs Simulation  
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OPT (sm3)  

Oil Production Total  
History vs Simulation  

0,00E+00

5,00E+08

1,00E+09

1,50E+09

2,00E+09

2,50E+09

3,00E+09

0,00E+00 5,00E+08 1,00E+09 1,50E+09 2,00E+09 2,50E+09 3,00E+09

G
P

T
H

 (
s
m

3
)

 

GPT (sm3)  

Gas Production Total  
History vs Simulation  

It is difficult to know where the remaining oil is. 
ü Data acquisition challenging (Commingled wells, Subsea templates etc.)  

Á Expensive, fewer data points  

Á More uncertain basis 

 

ü History matching of mature fields has proven to be a challenge 

-10 %  

+ 10 %  
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Resolution of simulation grids  

 
ü To demonstrate a business 

opportunity through reservoir 
simulation a high resolution 
model is required.  
 

ü Need a detailed simulation grid 
to take best account of:  

Á Incremental rate bump  

Á Water front arrival time  

Á Well level effects  

Continues injection of polymer from 2015 till 2030  

The effect of polymer injection into a " fine - grid" 
reservoir model in a small part of the field is promising.  

Continues injection of polymer from 2015 till 2030  

é, but the effect almost disappears when is simulated in 
a full field model used in the business case.  
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Challenges of full field simulation with 
current simulators  

ü Run times of > 1 week for desired resolution  

ü Parallel or Multiple Realization runs or LGRs wonôt help! 

ü Sector model or coarse model FFM?  

ü Risk of decision delay or decision based on ¨ simplified problem 
study ¨  

Polymer concentration in coarse grid vs. fine grid  
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