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O&G Field Life Cycle

• Reservoir engineers are involved throughout, from exploration to abandonment.

• After a discovery is made and appraised, Development planning starts:

➢ Number of wells, type of production facilities, production forecasts and reserves

➢ Data acquisition plan (for real-time reservoir monitoring)
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Hook et al (2014)

Then production can start...

• Development plan may require updating

• Has each well flowed as expected?

• Do we need to optimise well performance?

• What can be done to enhance reservoir 

performance and prolong the field life?



Reservoir Engineering is the …

study of fluid flow in porous media.
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Some applications are:

• Hydrocarbon production

• Geothermal energy 

• Waste disposal – CO2, chemicals etc 

• Energy storage (Natural gas, Hydrogen etc)

• Groundwater use

It focused on the primary source of value – the reservoir.

The Pathway to Net Zero goes through Reservoir Engineering!



Reservoir Engineers 
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• We work very closely with the other disciplines to develop and manage reservoirs.

• Continuously gather data, build digital twins of reservoirs and forecast production.

• In essence, reservoir engineers are the strategists of sustainable resource management.

• Our expertise in production forecasting is critical to an E&P company’s long-term success.



Rock & Fluid Properties

Do rock and fluid properties affect fluid flow?

Basic reservoir rock properties:

• Porosity (%) is the proportion of void space in rock that might contain 
fluids

• Permeability (k) is a measure of a rock’s ability for fluid to flow 
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Basic reservoir fluid properties:

• Viscosity (µ) - resistance to flow

• Expansion Factor -  surface volume compared to volume in the reservoir

• Fluid Density – how heavy for a given volume

Fluid properties change over time:

• Pressure can be >15,000 psi i.e. 1,000x atmospheric pressure!

• Temperature can be >300 degF
Crude Oil
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• Energy that transports hydrocarbons from a reservoir to a well.

• Different in every field and rely on the oil, gas, aquifer, pressures and geometry. 

Primary Drive

The first stage of production when recovery is due to the natural energy in the reservoir:

• Gas cap expansion 

• Water influx

• Solution gas drive

• Gravity drainage

• Combination drive

A cross-section through a reservoir showing the gas cap, oil, water and one well

Reservoir Drive Mechanism

Source: Borushek (2023)



Recovery Factor
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How could more be recovered?

Secondary Drive

Water and/or gas can be injected into a reservoir. 

• To re-energise it and mobilise more oil.

• In water drive reservoirs, 40% can be achieved.

Enhanced Oil Recovery (EOR)

• CO2 or chemicals can be injected to enhance it by an 
additional 20% but it may be costly

However, not all oil & gas in a reservoir can be produced!

Proportion of the initial hydrocarbon volumes that we can recover.  

It depends on the drive mechanisms, rock & fluid properties, etc 

For primary drives, it is typically between 10-20%.



Reserves and Resources
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What are Reserves?
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Resources are all quantities of hydrocarbon, whether discovered or undiscovered, recoverable or 

unrecoverable, conventional or unconventional.

Reserves are subsets of resources.

The main tangible asset of an E&P company!

It is required for financial reporting, asset valuation, investment decision-making, government policy etc.

Four criteria that must be satisfied:

• Discovered - not exploration

• Recoverable - the oil or gas can be produced

• Commercial - economically attractive, with all approvals granted by decision-makers and regulators

• Remaining - excludes volumes already produced



Contingent Resources

Reclassification - They can become reserves when the contingencies are resolved. 
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Definition: Quantities of petroleum estimated, as of a given date, to be potentially recoverable from 

known accumulations by the application of development project(s) not currently considered to be 

commercial owing to one or more contingencies (PRMS 1.1.0.6).

What are the Contingencies?

• Market access e.g. A stranded gas field

• Economic e.g.  A deepwater field with high capital costs making development uneconomic

• Commitment to development – A reasonable timeframe (usually 5 years) applies.

• It could be political, legal, social or regulatory issues etc

We often assess that to gauge the likelihood of commerciality:

• Chance of Commerciality = Chance of Discovery multiplied by  Chance of Development 

• Since there is a discovery, Chance of Commerciality = Chance of Development



Prospective Resources

These are exploration projects… before oil and gas discoveries are made.

12

Definition: Quantities of petroleum estimated, as of a given date, to be potentially recoverable from 

undiscovered accumulations by applying future development projects (PRMS 1.1.0.6). 

Reclassification - They can become Contingent Resources and possibly Reserves in the future after 
discovery and commerciality criteria are met.

Risk Assessment - But there is a chance that there may not be a discovery at all!

Example:
If a gas field has a Chance of Discovery of 50% and a Chance of Development of 20%,
 
then the Chance of Commerciality = 50% x 20% = 10%.



Estimation Methods
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• Volumetric 

• Analogues

• Performance Analysis

➢ Decline curve analysis (DCA)

➢ Rate transient analysis (RTA)

• Material balance analysis (MBAL)

• Reservoir simulation 

➢ Sector modelling

➢ Full field modelling



Decline Curve Analysis

It is based on the fundamental 

assumptions that the drive 

mechanism and future conditions 

will remain the same. 

Hence, it is simple to use and has 

widespread application.
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Source:  Dean & Mireault ( (2007)

It requires a good understanding of the main driver of reservoir behaviour. 



Reservoir Simulation

A critical tool for integrating all technical data to develop 

digital twins of reservoirs:

• Based on geological/static model

• All existing and planned wells are included.

• Conditioned to production and pressure data.

• Labour-intensive task but a fun thing to do!

It allows investigation of ‘what if’ scenarios, well 
planning, secondary recovery etc.

Very useful for reservoir management

Remember Garbage in garbage out (GIGO)!
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Source: Borushek (2023)

Source: Portella & De Souza (2023)



How Resources are Reported… PRMS Process

The PRMS is “project-based” (with 
the associated maturity) and 
involves:
• Classification
• Categorisation
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What is the project? 

Committed investment(s) which can involve 

developing a single well, reservoir, or field to 

generate a unique production and cash-flow 

schedule at each level of certainty.
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Categorisation

The Petroleum Resources Management System (PRMS) is a globally recognised standard developed for consistent 
and reliable estimation, classification, and reporting of hydrocarbon resources. Most UK-listed companies follow the 
guidelines, including banks.
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• Resources evolve with new information from exploration to production & abandonment.

• Uncertainty decreases but persists throughout field life. After production ends, reservoirs can be 
repurposed for CO2 or energy storage.

Managing Uncertainty

Source: Jankowski & Taylor (2018)



Reservoir Engineering for Net Zero
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Pathway to Net-Zero

• Are reservoir engineers key enablers of net-zero?

• Pathway to net-zero includes subsurface fluid flow. 

• Beyond managing oil reserves, they are playing  

critical roles in:

➢ Sequestering CO₂ - up to 35Gt per year and 

could grow to a scale comparable to the oil 

and gas industry!

➢ Harnessing Geothermal energy (heat) from 

underground fluids as a clean energy.

➢ Managing groundwater stored in porous 

rocks to address global water demands. 

Could this be the sleeping 
giant of clean energy, waiting 
to revolutionise the energy 
transition industry?

Source: Climate Change Committee (2025)



CO2 Sequestration & Gas Storage
To permanently store CO₂ in porous rocks, there are three Key 

questions for reservoir engineers:

• Injectivity - At what rates can it be injected?

➢ Injection planning, testing and surveillance

• Capacity - What is the storage potential?

➢ Estimate and report CO2 storage resources

• Containment - Can it escape after the injection?

➢ Simulation modelling, lab work & seismic monitoring
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Source: Dixon (2024)

To temporarily store energy  (e.g. natural gas), porous rocks are used for repeated cycles of injection 
and withdrawal.

Reservoir Engineers are tasked with:

• Building simulation models to predict reservoir behaviour 
under energy storage operations.  

• Optimising reservoir performance and assessing risks.

• Overseeing reservoir monitoring and improving 
operational efficiency.



Unlocking Geothermal Energy
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Heat from porous rocks (shallow & deep) to provide 

heating and cooling or generate electricity:

• Low-enthalpy systems (warm & hot water) are common

• More complex than oil & gas reservoirs

• Lower operating costs and stable energy production

• Can be co-produced with oil & gas to reduce costs

Source: Durst (2013)

What do reservoir engineers contribute?

• Assess technical viability - flow rates and project life

• Conduct reservoir monitoring - to track fluid movement

• Design optimal water re-injection and drilling schedule 

• Perform resource estimation and reporting 
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From hydrocarbon recovery to CO₂ storage and geothermal energy, we continue to 
manage the world’s most valuable resource 

- the reservoir.

The pathway to net zero runs through what reservoir engineers do. 

Thank you.

Q & A



Disclaimer

The information provided in this presentation is intended for educational purposes only and does not constitute financial, technical, or legal advice. The statements and opinions expressed herein 
reflect the presenter’s best professional judgment, based on knowledge and experience within the oil and gas industry. However, given the dynamic nature of the industry, all information is subject to 
change, and the presenter makes no guarantee of completeness, accuracy, or timeliness of the perspectives shared.

This presentation is based on publicly available information and industry sources the presenter believes to be reliable, but these sources have not been independently verified, and the presenter 
assumes no responsibility for errors or omissions. It should not be considered a substitute for independent professional consultation. All analyses and viewpoints are provided in good faith with no 
warranties of any kind, either express or implied, regarding their suitability for any particular purpose. Any assumptions made within the presentation are for illustrative purposes only and do not 
guarantee future outcomes or trends in reservoir engineering and reserves. Furthermore, any case studies or examples discussed are illustrative and may not represent real-life scenarios. They are 
used solely to facilitate understanding of the fundamental concepts of reservoir engineering. The views and perspectives offered during the seminar may not align with those of all industry 
stakeholders or organisations.

It should be noted that discussions on topics related to net zero strategies such as geothermal energy development, carbon capture and storage (CCS), and other advanced reservoir engineering topics 
may involve projections or future expectations. These forward-looking statements are based on current insights and trends and are subject to change as new data and innovations emerge. 

Attendees are advised to critically evaluate all information provided considering their professional knowledge and context. Any reliance on the information in this presentation is strictly at the 
attendee's own risk. Neither the presenter nor the presenting organisation will be liable for any direct or indirect damages resulting from the use or interpretation of the information, strategies, or 
recommendations discussed.
Reproduction or redistribution of any part of this presentation without prior written permission from the presenter is prohibited.
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