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Net present value: KPI typically used to evaluate and decide on 
projects and to compare development alternatives

Discounted cash flow (DCF) method

• Calculated on a yearly basis:
• Typically end of year OR mid-year

TPG4230 – Field development and operations – Prof Milan Stanko
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In currency of year «t»
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To convert currency in year 
«t» to currency of year 0 
(reference year)
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• Typically: 7-12%, based on 
operator’s past experience

• Should be better than 
investing the capital on 
other financial instruments
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• Assuming 50 USD/bbl, a field with 150 kstbd, for 
a year this gives 7.5 E09 USD (20E06 USD per 
day)
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gives for a year 4.8 E09 USD (13 E06 USD per 
day) 
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• Usually assumed constant
• If gas, it is usually 

negotiated as part of a 
delivery contract
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The biggest expenses occur at the beginning, when there is a lot of 
construction and drilling
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Examples:
• Well plugging
• Removal of flowlines, pipelines offshore structure
• Cleaning
• monitoring



𝑁𝑁𝑁𝑁𝑁𝑁 = �
𝑡𝑡=1

𝑛𝑛
𝐶𝐶𝐶𝐶𝑡𝑡

1 + 𝑖𝑖 𝑡𝑡 = �
𝑡𝑡=1

𝑛𝑛
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 − 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡

1 + 𝑖𝑖 𝑡𝑡

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡=𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡+ 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡 + 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡+ 𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡+ 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

Source: oil and gas taxation in Norway. Deloitte

Net present value

Are often neglected as they are deductible and they occur late in the life of the field (heavily 
discounted)
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Net present value
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Examples:
• Drilling vessel renting (daily rate)
• Drilling materials (tubulars, cement, mud, completion, wellhead)
• Test during drilling (DST, logging, pressure tests, sampling)
• X-mas tree
• Drilling tools
• Salaries, insurance
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Net present value

Examples:
• Drilling vessel renting (daily rate)
• Drilling materials (tubulars, cement, mud, completion, wellhead)
• Test during drilling (DST, logging, pressure tests, sampling)
• X-mas tree
• Drilling tools
• Salaries, insurance

• Cost per well:
30-180 E06 USD (offshore)
10-15 E06 (onshore)



Example

Source: Karish-Tanin PDO



Example

Source: Karish-Tanin PDO
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Net present value

Examples:
• Engineering studies 
• Processing facilities (separators, pumps, compressors, heat 

exchangers, control system, injection, oil, water and gas treatment
• Offshore structure (cost of platform or vessel, living quarters, power 

source, helideck)
• Subsea system (template, flowlines, pipelines, risers, umbilicals, 

metering)
• Export system
• Salaries, insurance
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Examples:
• Engineering studies 
• Processing facilities (separators, pumps, compressors, heat 

exchangers, control system, injection, oil, water and gas treatment
• Offshore structure (cost of platform or vessel, living quarters, power 

source, helideck)
• Subsea system (template, flowlines, pipelines, risers, umbilicals, 

metering)
• Export system
• Salaries, insurance

There is usually a payment schedule 
for CAPEX over a few years for big 
items (FPSO, subsea equipment etc)
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Net present value

Examples:
• Engineering studies 
• Processing facilities (separators, pumps, compressors, heat 

exchangers, control system, injection, oil, water and gas treatment
• Offshore structure (cost of platform or vessel, living quarters, power 

source, helideck)
• Subsea system (template, flowlines, pipelines, risers, umbilicals, 

metering)
• Export system
• Salaries, insurance

• Total cost:
-O (1E09) USD
Examples:
 -O( 1E06) USD per km of subsea pipeline
-FPSO 200 – 3000 1E06 USD



Examples

Source: Yong Bai, Qiang Bai, Subsea engineering Handbook. 



Examples

Source: Yong Bai, Qiang Bai, Subsea engineering Handbook. 
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Examples:
• Salaries
• Insurance
• Maintenance
• Equipment
• Well intervention
• Power consumption
• Production chemicals (MEG, inhibitors)
• Pigging
• Transportation and export

• Heavily depends on the size and type of facility
• It often dictates when to abandon (CF becomes 

negative)
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Net present value

Should be adjusted by inflation



𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡

Function of number of 
wells, maximum production 
rates of oil, gas and water, 
development concept, type 
of fluids etc.



Cost estimation – expected accuracy

• For DG1, +-40%
• For DG2, +-30%
• For DG3, +-20%



Costing

• It is a profession and a discipline
• Internal company databases 

(based on previous projects)
• Provided by contractors and 

suppliers
• Commercial software
• Depending on the desired 

accuracy, can take significant time
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Net present value

• Petroleum tax

• CO2 tax (in 2022 NOK 1.65 NOK/Sm3 gas)



Sources: 
oil and gas taxation in Norway. Deloitte
https://www.norskpetroleum.no/en/economy/petroleum-tax



Source: https://www.norskpetroleum.no/en/economy/petroleum-tax
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Net present value

• CO2 tax (in 2022 NOK 1.65 NOK/Sm3 gas)

Example:

• Considering gas turbine efficiency 1 MWh/257 Sm3 gas (TPG4245 – 2022). 
• For a field with 30 MW, in a year this represents 262 800 MWh, which represents 67 E06 Sm3 of gas. 
• This will be taxed with ca 111 E06 USD.
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Net present value - Royalties

• Used in some countries
• % from the production, not the profit!!



Net present value calculation- Who does what:

• Production profiles of oil, gas and condensate: 
petroleum engineers

• CAPEX: cost engineers (or suppliers) with input 
from facilities engineers, marine engineers 

• DRILLEX: cost engineers (or suppliers) with 
input from drilling engineers

• Gas and oil prices: Market analyst
• Tax, Inflation, Exchange rate, discount rate: 

Finance department



Net present value calculation- Who does what:

• Production profiles of oil, gas and condensate: 
petroleum engineers

• CAPEX: cost engineers (or suppliers) with input 
from facilities engineers, marine engineers 

• DRILLEX: cost engineers (or suppliers) with 
input from drilling engineers

• Gas and oil prices: Market analyst
• Tax, Inflation, Exchange rate, discount rate: 

Finance department

• Highly affected by the 
development strategy

• All are 
interconnected!!

• Take time to generate. 
If there are changes, it 
takes time to get new 
values





Example:

Higher production rates 

bigger separators and compressors

more weight

bigger offshore structure



NPV 
estimation

Source: Hebron field 
PDO



CF versus time

Source: Frank Jahn, 
Mark Cook, Mark 
Graham. Hydrocarbon
Exploration and 
Production



NPV versus time



Other KPIs used

• Break-even price  oil price that give NPV = 0
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Other KPIs used

• Break-even price  oil price that give NPV = 0

• NPV break-even time when NPV = 0

• Internal rate of return (IRR)  discount rate for which NPV = 0

• OTHERS…



Standards



Handling uncertainty



Handling uncertainty – from the standard

Source: ISO 15663:2021 course, 9 June 2021 



Sensitivity analysis

Varying one at a time: «Ceteris paribus» principle



Sensitivity analysis

Tornado chart

Source: Proposisjon til 
Stortinget: Utbygging
og drift av Aasta
Hansteen-feltet



Sensitivity analysis

Spider plots



Sensitivity analysis - defficiencies

• There could be uncertainties that occur 
simultaneously 

• Probability of occurrence?



Field development goal

Find field design to maximize NPV



Field development goal

Find field design to maximize NPV

There is an optimal production scheduling and drilling schedule that maximize NPV

Action Advantages Disadvantages

Higher HC rates during 
early times

Gives higher revenue Gives higher cost 
(CAPEX, OPEX) 

Drill more wells Allows for higher rates, 
extends field life

Gives higher cost 
(DRILLEX, CAPEX, OPEX)



Variation of NPV with plateau rate and number of wells: 



Example from Milan’s 
Compendium section 5.2.3.



Effect of uncertainties
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