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The type of reserves define the uncertainty of the 

hydrocarbon volumes to be produced
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Unfortunately, the exact amount of reserves will 

be known once they have been produced 

Uncertainty

Knowledge

Abandonment Exploitation Field developmentDiscovery

+ -Risk
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The maturity of the project will depend upon the 

type of reserves associated
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The type of reserves defines the likelihood of 

generating economic value

Proved Reserves are those quantities of petroleum, which, by analysis of geoscience and

engineering data, can be estimated with reasonable certainty to be commercially recoverable, from

a given date forward, from known reservoirs and under defined economic conditions, operating

methods, and government regulations. If deterministic methods are used, the term reasonable

certainty is intended to express a high degree of confidence that the quantities will be recovered.

If probabilistic methods are used, there should be at least a 90% probability that the quantities

actually recovered will equal or exceed the estimate.

Probable Reserves are those additional Reserves which analysis of geoscience and engineering

data indicate are less likely to be recovered than Proved Reserves but more certain to be recovered

than Possible Reserves. It is equally likely that actual remaining quantities recovered will be greater

than or less than the sum of the estimated Proved plus Probable Reserves (2P). In this context,

when probabilistic methods are used, there should be at least a 50% probability that the actual

quantities recovered will equal or exceed the 2P estimate.

Possible Reserves are those additional reserves which analysis of geoscience and engineering

data suggest are less likely to be recoverable than Probable Reserves. The total quantities ultimately

recovered from the project have a low probability to exceed the sum of Proved plus Probable plus

Possible (3P) Reserves, which is equivalent to the high estimate scenario. In this context, when

probabilistic methods are used, there should be at least a 10% probability that the actual

quantities recovered will equal or exceed the 3P estimate.
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Types of risks
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Market conditions
Engineering/Technology

Capital allocation

In addition, there are risks associated to accidents and natural phenomena



Main issues related to reserve estimation, and 

therefore, its production

Market conditions
Engineering/

Technology
Capital allocation

• Price fluctuations

• Cost variations 

• Demand of goods and 

services

• Tax regime 

• Environmental conditions

• Social issues

• Security

• Reserve estimation

• Technology implementation

• Development  design

• Reservoir performance

• Drilling operations

• Construction of 

infraestructure

• Execution capacity

• Budget allocation is required 

to reduce uncertainty

• Timely investment increase 

recovery factors



Reserve estimation relies  on technology,  

models and interpretation processes

Reserves to be 

produced 

Reservoir simulation

Well testing

Seismic data

Well logging



Reservoir characterization 

needs best estimates of:

Porosity

Thickness

Areal extension

Permeability

Continuity of reservoirs

Well productivity

Recovery factor

Estimated ultimate recovery

Each reservoir has its own challenges 



Well productivity depends on variables which 

are estimated through indirect methods 

Kr  h
Q

• Drainage area 

• Flow interference

• Oil viscosity

• Water/gas cut

• Emulsions

Depletion

Limited formation
permeability

• Differential 

pressure

Production 
rate

Reservoir level

• Formation damage

• Drilling fluids

• Cementing

• Completion

• Organic material 

deposits

• Inorganic material 

deposits

• Migration of fines 

(proppant and 

deformation)

• Emulsions

Productivity 
index

J =
B   ln ( re  / rw ) + SD P

=



Profitability of the projects will depend upon the 

prices and costs to develop and produce reserves 

• Prices will determine if field

production is economically

feasible

• Costs variations affect the

productive life of the wells

and therefore ultimate

recovery

• Type of hydrocarbons also

affect the feasibility of the

project
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Project execution is affected by cost and rig 

availability
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Capital allocation to reduce uncertainty

Interpretation A Interpretation B

Capital must be allocated to reduce uncertainty and improve reservoir

characterization and production forecasts



Also, capital must be timely allocated to 

increase economic value

• Number of wells and type of wells must be drilled according to the

development program to increase recovery factor



Accident reduction must be based on planning
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 PEP complies with regulations

during operations (deep waters,

safety, environmental, etc.)

 PEMEX request service

companies and contractors to

comply with regulations during

its operations
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Risk modeling process

Value

Risk

N

P

V

NPV (Std. Dev.)

Risk sensitivity

Decision Tree



All risks are modeled through probability 

distributions
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Example of model for uncertainty

No delay =    1 %

4 months  =  57 %

7 months  =  42 %

No delay = 21 %

6 months  = 50 %

> 6 months  = 21 %

Without increment   =    1%

50 % increment   =  72%

75% increment   =  27%

Defined by activosWith increment   =  43%

Without increment   =  14%

Increment of 16 %   =  43%
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NPV distribution
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Oil production forecasts
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Final Remarks 
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•Risk is natural component of the E&P business

•Therefore, robust projects must be designed to take into account

•Program deviations 

•Reduction of prices

•Increment of costs

•Increase of reservoir complexity

•New regulations

•Modeling of risk should be included in E&P activities to quantify 

uncertainties and expected ranges of variations in the profitability of 

the projects




