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Preface

Petroleum reservoir engineering is one of the most attractive fields at universities
and colleges since most graduates find good positions in petroleum companies and
work in different disciplines like estimating hydrocarbon in-place, reserve, best
enhanced oil recovery methods, and reservoir management.
One of the main duties for reservoir engineers is reservoir study, which starts
when a reservoir is explored and continues until reservoir abandonment. Reservoir
study is a continual process, which means after a period of production the study
should be updated.
A reservoir study starts with reservoir characterization: that is, gathering data
(geological, geophysical, drilling and production) and building a geological model.
The geological model (fine model) is upscaled and then initialized subject to initial
conditions of the reservoir. The dynamic model is run by a reservoir simulator and
the model results are then compared with observed (field) data. This step of reservoir
study is called history matching. If the comparisons are reasonable, the model
behaves similarly to the actual reservoir and it is then used for predicting the future
of the reservoir. Because of reservoir complexity and limited information and data,
the reservoir characterization is not conducted completely and precisely. This means
that uncertainties always exist in reservoir characterization and reservoir engineers
cannot define (model) a reservoir deterministically. Uncertainty in reservoir modeling causes difficulties in reasonable history matching and prediction phases of study.
Quantifying and analyzing uncertainties could relieve the difficulties.
The focus of this book is on experimental design to analyze and to quantify these
uncertainties. The book is divided into four chapters. In Chapter 1, an introduction
to petroleum reservoirs is presented. Reservoir modeling is discussed in Chapter 2.
In Chapter 3, uncertainties in reservoir modeling and experimental design methods
are explained, and finally six case studies are discussed in Chapter 4. Five cases are
run using black-oil reservoir simulators, and a thermal reservoir simulator is used for
the sixth case. The explained case studies cover a wide range of reservoir studies:
two conventional petroleum reservoirs, a fractured carbonate reservoir, steamassisted gravity drainage (SAGD) in a heavy oil reservoir, miscible water alternate
gas (WAG) into a reservoir, and a hydraulically fractured shale-gas reservoir.
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