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Estimation of costs - elements
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General Oil Field (GOF) - description

GOF input data

Wellhead pressure after choking (bars) 85

Temperature (oC) 70

Oil and gas (% of plateau prod.) 15

Oil production (bbl/day) 37 500

Water quantity (% by wt of oil/water mix) 90

HC gas production (% by wt of oil/gas mix) 7.5

CO2 gas injected (kton/year) 5 000

Recovery (80% of injected) (kton/year) 4 000

H2S Yes (high)
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Membrane separation
 Known membranes give CO2 as permeate at low

pressure.
 No reference to more than 75 vol% CO2 inlet.

Requirements:
 Large membrane area
 Expensive recompression
 Development of better membranes?

Consequence: 
 Fuel gas production at GOF is probably not realistic
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Qualitative cost for fuel gas production
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Item Investment 
(Capex)

Operational cost 
(Opex)

7 Membrane pretreatment Medium Moderate

8 Membranes Very large Low

13 Permeate recompression Large Large

14 Permeate cooler Large Moderate
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Offshore cost, 
man-hour compared to base cost from contractor.
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Cost element Base Offshore  (EUR/hour)

Base cost from contractor 100 EUR/hour 100 EUR/hour

Travel and accomodation 250 EUR/day 33 EUR/hour

Efficiency 50 % 133 EUR/hour

Temporary facilities 0 % 0

Adjusted man-hour rate 267 EUR/hour



Estimation alternatives
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Item 
no 

Equipment Max CAPEX 
Alt. 1 

Min CAPEX 
& New rotors 

Alt. 2 

Min 
CAPEX 
Alt. 3 

0 Pre separator New New New 
1 Inlet separator New Existing Existing 
2 Middle separator New Existing Existing 
3 Outlet separator New Existing Existing 
4 CO2 separator New New New 
5 Glycol drying unit Existing Existing Existing 
6 H2S scavenger Existing Existing Existing 
7 Membrane pretreatment [Fuel gas] New New New 
8 Membrane separator [Fuel gas] New New New 
9 Low pressure compressor New New rotor Existing 

10 Medium pressure compressor New New rotor Existing 
11 High pressure compressor New New rotor Existing 
12 Gas cooler New New New 

13 Permeate compressor [Fuel gas] New New New 

14 Permeate cooler [Fuel gas] New New New 
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Equipment list General Oil Field
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Conclusions (1)
1. Difficulties

 CO2 breakthrough in the associated gas is unavoidable (after lag time).
 A major part of the CO2 injected will break through and end up in the 

associated gas. 
 CO2 and water in carbon steel equipment will cause unacceptable 

corrosion.
 Modifications of an offshore platform are cumbersome and costly.
 Loss of oil production due to shutdowns to carry out platform 

modifications will have large economical implications.
− Shut down time (loss of income) critical to overall project economy

 The supply of CO2 to an offshore oil field will be costly.
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Conclusions (2)
2. Advantages

 Postponed field close down - effects on close down costs
 Prolonged field lifetime – increased overall oil yield
 Part of the CO2 quantity will be stored permanently

 Detailed engineering to be done for a concrete field
− HES modifications, OPEX etc..
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Conclusions (3)
The required and preferred oil field / platform conditions are:

 The equipment and piping are made of non corroding steel, to withstand 
corrosion caused by sulphur components and CO2.

 The selected field should have a low gas oil ratio (GOR) when starting the 
EOR

 The field should be at the end of its lifetime and operating with low 
associated gas quantity to secure capacity for handling the break through 
CO2 with least possible platform modifications.

 Previously drilled wells for WAG injection may be used for CO2 injection. 
Costs for injection well modifications have hence not been estimated in this 
study.

 The platform should have an alternative energy supply not requiring fuel gas 
production from the associated gas. The untreated associated gas therefore 
can be reinjected after breakthrough of CO2. 
Fuel gas production from the GOF associated gas, > 90 vol% CO2, may not 
be feasible or economical

 A secure and sufficient external CO2 supply must be available at a 
reasonable cost. The required quantity for CO2 will drop considerably at CO2
break through.
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Alt. 1: 
New equipment and 
renewing the 
Separation and 
Compressor train
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Alt. 2: 
New equipment and 
renewing the 
Separation and new 
rotors in the 
Compressors
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Alt. 3: 
New equipment
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