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Capillary Pressure & Saturation-Height

WATER SATURATION IN THE RESERVOIR & IN STATIC & DYNAMIC
MODELS

Water saturations (Sw) in oil & gas reservoirs are controlled by capil-
lary pressure and related forces in most cases. Wireline logs can ap-
proximate what these water saturations may be, but do not actually
measure Sw directly. Hence, when it comes to building reservoir
models and estimating volumes in-place, capillary pressure based
saturation-height models are used to describe Sw.
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mation pressures and geological configuration. Suitable investigations
will be detailed in the latter part of this course, and provide a signifi-
cant opportunity for participants to improve their understanding of
their own Fields and how their hydrocarbon systems may actually be
working.

AUDIENCE

Geologists, Geophysicists, Reservoir & Production Engineers and oth-
ers involved in formation evaluation and/or reservoir modelling are
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COURSE SYNPOSIS

Introduction - Capillarity in Rocks: lithology, total and effective porosity con-
cepts, clay bound water and Qv, permeability, capillary pressure basic forces,
relative permeability, fluid contacts, drainage and imbibition, basic formulae.

Saturation-height Planning: Sample preparation and selection, principal test
methods, outline of QC concepts, saturation-height function selection, workflow.

Phase 1 — Experiment & Sample Selection

Sample Screening, Preparation and Selection: Core samples, wettability &
wettability conditioning, sample screening, test fluid preparation and characteriza-
tion, sample preparation, wettability tests, overburden stress estimation.

Sample Characterisation and Base Measurements: Porosity measurement,
brine saturation porosity, gas permeability & Klinkenberg correction, Qv and CEC
measurement methods and quality control, SEM, XRD.

Porosity and Permeability at Stress: Porosity data sources, porosity stress
compaction factor calculation, permeability data sources, permeability stress
correction factor calculation.

Phase 2 — Measurement Interpretation and Quality Control

Mercury Injection: Low pressure & high pressure systems, procedures for pri-
mary drainage, saturation determination & calculations, pros and cons, under-
standing lab data & reports, quality control issues and diagnostics, system and
conformance corrections, pore throat size distribution calculations, spontaneous
Imbibition.

Centrifuge: Equipment & set up, fluid selection, test procedures, capillary pres-
sure calculation & selection, saturation calculations, understanding lab data &

reports, pros and cons, quality control issues & diagnostics, imbibition tests,
forced imbibition.

Porous Plate: Equipment & set up, fluid selection, test procedures, capillary
pressure selection, saturation determination & calculation, understanding lab data
& reports, pros and cons, quality control issues & diagnostics, imbibition tests.

Representative Data: Testing for representative sampling, correcting for unrep-
resentative sampling, determining weighting factors for model fitting.

Data Collation and Formatting: Which data to extract from core reports, data
formats to facilitate workflows.

Corrections & Conversions: Closure or conformance (Mercury Injection), clay-
bound water (Mercury Injection), stress, impact of corrections, converting fluid
systems, pressure to height conversion, combined fluid and pressure to height
conversion.

Phase 3 — Saturation-Height Model building

Model Input Data Quality Control: Comparing different measurement types, quali
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Saturation-Height Model Creation & Quality Control: Which models to
choose & why, model fitting, individual curve correlation method, all data smulta-
neously using Excel Solver, problems with parameter selection, recommended
initial parameters for the Solver, sub-groupings, uncertainty quantification, check-
ing for “Good Behaviour”.

Imbibition Modelling: Column previously at irreducible Sw, column previously in
transition zone and/or Irreducible Sw, examples of imbibition modelling, volumet-
ric Impact of Imbibition vs Drainage.

Phase 4 — Saturation-Height Model Implementation & Reconciliation

Reconciliation with Log Data: The importance of permeability, reconciliation
with log evaluation, what is an acceptable match, example matches & comments,
saturation-height functions from logs.

Special Situations: Perched Contacts, Dual (or More) Porosity Systems, Qil or
Mixed-Wet Systems, Gas-Oil-Water Systems.

Implementation in Reservoir Modelling: Practical Implementation, the Effect
of Scale on Saturation-Height, Porosity-to-Permeability Transforms, water satura-
tion averaging, implementation in Petrophysical Modelling, implementation in
Static Models, implementation in in Dynamic Models.

Additional Uses: Identifying reservoir & seals, current and original FWL Location,
thin beds, dodgy or missing resistivity logs, pore throat size distributions, permea-
bility prediction.
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