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Todayôs Presentation

× Identify profitable enhanced oil recovery (EOR) 

projects in the major Wyoming basins.

× Estimate the profitability of a project.

× Estimate demand for CO2 and incremental oil                                                              

production in an EOR project. 

× Estimate cumulative demand for CO2 in a basin and for 

the State of Wyoming.
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× There are four ñscreeningò steps for 

identifying profitable EOR projects.

× Broadly, these steps are described        

as follows:



6

× Identify ñpromisingò fields

Þ Fields with > 5 MMBO cumulative oil production

× Screen for miscibility

Þ Estimate MMP

Þ Miscible flood if MMP < fracture pressure

× Estimate CO2-EOR response

Þ Scaled analog approach 

× Screen for profitability
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Data Needed for Screening

× For each field-reservoir

Þ Distance to proposed trunk line

Þ OOIP

Þ Area

Þ Depth

Þ API

Þ Temperature

Þ Fracture gradient

Þ Formation volume factors (oil and CO2)

Þ Number of wells (producing, injection, temporarily abandoned)

Þ Current oil production rate

Þ Current water production rate

Þ Oil decline rate

Þ Average water flood injection rate (reservoir thickness and 
permeability)
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× Establish MMP for each reservoir

Þ Measured MMP 

Þ Estimate based on API and temperature

× Calculate fracture pressure

Þ Fracture gradient from Wyoming O&G 

Conservation Commission
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× For miscible floods of size, we estimate the net 

present value (NPV) of switching from 

current,  ñsecondaryò recovery to enhanced (or 

ñtertiaryò) oil recovery using CO2.

× The NPV is calculated as follows:
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× P= Price of Oil

× Qt= the projected incremental amount of oil 
recovered in period t

× xR= Royalties

× xSP= severance and property taxes

× pqp
t= cost of purchasing CO2

× cr
tq

r
t= cost of recycling and reinjecting CO2

× co
t= other incremental operating costs

× K= upfront investment costs

 
NPV

PQt (1 xR
)(1 xSP

) pqt
p ct

rqt
r ct

o

(1 r )t
t 1

T

K



11

× The economic lifetime T of the project is 

reached when discounted operating profits 

from T onwards become negative, i.e., when:
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× For CO2-based EOR to be ñeconomicò 

the discounted value of net operating 

profits up to time Tðequal to the first 

term in the above expression for NPVð

must exceed the up-front investment cost 

K. 
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× Implementing the above estimation of 

NPV requires estimates of a field-

reservoir combination's (FRCôs) 

ñresponseò to EOR. 

× FRC responses are the projected time 

paths of incremental oil recovery, CO2

purchases, and CO2 recycling.
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×We use an approach called anñanalogò    

approach based on dimensionless 

curves to predict the response of an oil 

field to EOR..
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The Analog Approach

× Step 1: Estimate baseline oil production at the 
existing, analog EOR project and the 
new, candidate EOR project.

× Step 2: Convert the quantities of CO2 and 
water injected and of CO2 and incremental oil 
produced over time at the analog project into 
fractions of that projectôs HCPV. 

× Step 3: Plot the time series for cumulative 
incremental oil production and cumulative CO2
production against the injection time series. 



16

× Step 4: Assume that future injection and production at 

the candidate project, when converted into fractions of 

that projectôs hydrocarbon pore volume (HCPV), will 

follow the analog dimensionless curves 

× Step 5: Convert estimated injectivity at the candidate 

project to fractions of its HCPV per unit time 

× Step 6: Determine predicted incremental oil recovery 

and CO2 production rates at the candidate 

project, expressed in fractions of its HCPV per unit 

time 

× Step 7: Convert the predicted production rates into 

units relevant to the economic analysis 
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Results of analysis

× The following tables and figures highlight 

some the results of our analysis

Þ The first table and figure is for the Powder 

River Basin, in which we set oil price= $70 a 

barrel and CO2= $2.50/mcf. We assume a 

required return of 20% and a well spacing of 

80 acres/well.

Þ We use the Lost Soldier Ten Sleep (LSTP) 

dimensionless curves as our analogs.
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