Short Course 1.10T P L

The Petrophysicist Limited

Petrophysical Uncertainty Workshop

Grain Density - 10 \ 400
Density Log - — 08 P90 350
| >
Hydrocarbon Density l 3 08
Y B E 07 300
Mud Filtrate Resistivity I 3 250
1 2 06 =
Cementation Exponent I = P50 2
1 g 05 200 g
Mud Filtrate Density I e =
1 904 2
g uP10 T 180+«
Invaded Zone Resistivity @
1 u P50 -% 0.3
Saturation Exponent I pg0 5 03 100
] £ P1 1 s
| ° 01
Combined Uncertainty - 00 | | ; 0
015 0.50 0.95 0.30 035 015 020 025 0.30 0.35
modelled porosity (v/v modelled porosity (v/v)
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HOW WELL DO | KNOW MY RESERVOIR PROPERTIES? SKILL PROPOSITION

We acquire a large number of measurements during the drilling Participants will develop hands-on skills in quantifying uncertainty
and logging operations. Petrophysicists interpret these data to in Petrophysical estimates. They will also know how to propagate
estimate reservoir properties. Just how good are these estimates? those uncertainties into volumetric, static & dynamic models.

And what uncertainties should be passed on to volumetric, static

COURSE PROGRAMME

AUDIENCE

TPL Professional Development



COURSE SYNPOSIS

Introduction: why does this matter? Some basic formulae and
methodologies for combining uncertainties (analytical, compara-
tive, stochastic). Uncertainties in the literature. Do-It-Yourself
Monte-Carlo.

Part 1 — Contributions from Participants

Real World Examples: How some participants have managed un-
certainty previously. What are users of Petrophysical Data ex-
pecting?

Part 2 — Measurement Uncertainty

Experimental Measurement: wireline measurements, core meas-
urements, depth uncertainty.

Part 3 — Model Uncertainty

Impact of Equations: Equations used are “models”. Models are
imperfect, so what is the impact of different models?

Representative Data: How representative are these measure-
ments, even if perfect? Impact of geological variation and deter-
mining likely variation.
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Stephen Adams

Steve has been a Petrophysicist since 1987. Following training and an initial 7 years with Shell, he has
worked as an independent consultant with clients in Australasia, Asia, the Middle East and elsewhere. He

has been providing petrophysically focussed training courses since 2001.

Steve has more than 19 papers published and is well known in the industry as a Specialist in Saturation-
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Part 4 — Uncertainties in Derived Reservoir Properties

Reservoir Properties: porosity, permeability, water saturation.
Dependencies in uncertainty. Estimating uncertainty.
Saturation-Height Uncertainty: Model and performance based.
Drainage, imbibition & residual hydrocarbons. Contact uncertain-
ty.

Part 5 — Uncertainties for Formations/Units, Volumetrics, Static
& Dynamic Modelling

Efficient Uncertainty Estimation: Uncertainties for use in volumet-
rics & modelling. Put in perspective.

Combining Values: For averaging wells/units/Formations, how
should uncertainties be combined?

Implementation in Reservoir Modelling: What ranges to use and
how to verify models are realistic?

Part 6 — Further Discussion

Real World Implementation: How will we do it? Recommended
workflow.
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Height Modelling. His 2016 book “Saturation-Height Modelling for Reservoir Description” has been well

received by the Industry.

During his career, Steve has had a great deal of exposure to some challenging problems involving capillary

pressure in different lithologies. Much of this work has been “leading edge” in that similar cases have not
been described in the literature previously. Some of these examples will be referred to in the training

where the work has been published or permission has been otherwise received.
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