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WHAT YOU’LL LEARN 
 

 Basic concepts of modern reservoir simulation 
 Practical hands-on understanding of the operation of reservoir simulators 
 Steps required to complete a field reservoir simulation study 
 How to prepare simulator input data 
 Techniques to check the quality and consistency of laboratory rock and PVT data 
 Applying history matching to obtain superior results 
 Discussion on a simulation case study 
 How to manage a field reservoir simulation study 

 
 
INTRODUCTION  
 
Reservoir simulation is the industry’s most sophisticated reservoir management tool. It is used 
to plan new field developments, monitor the performance of producing reservoirs and to assess 
the potential for additional development to improve recovery such as waterflooding, gas 
injection and enhanced oil recovery processes. A reservoir simulation study is the focal point for 
geological, geophysical, petrophysical, production, fluid property and reservoir characterization 
data. It therefore plays a central role in company data management quickly highlighting any 
inconsistencies between different data sets and the need for additional data. 
 
The purpose of course is to introduce the fundamental concepts on which reservoir simulation 
is based and to provide participants with hands-on experience is setting-up and running 
simulation models. Participants will learn how to build different simulation models (single-well, 
sector and full field) and how these models are used in actual field applications. How wells are 
modeled and how well data should be interpreted. The course sessions will take participants 
through the phases of data management, model building, history matching a prediction of future 
reservoir performance. These steps will be illustrated using a case study in which an oil field 
producing by solution gas drive is converted to a waterflood. 
 
The course will be conducted using CMG’s state-of-art reservoir simulator running on desk top 
computers. Participants will be provided with comprehensive course and course notes which 
will form a useful future reference source for designing and running simulation studies. 
 
 
 



 

 

OUTLINE 
 
Day One 

 Basic simulator equations 
 Numerical procedures and Newton’s method 
 Black oil simulator 
 Structure of input data file 
 Grid orientation effects, truncation errors and grid size effects 
 Workshop - Five spot areal waterflood problem to demonstrate the effects of time step 

size, grid size and grid orientation effects 
 
Day Two 

 Discussion of simulator input data 
 Averaging porosity and permeability 
 Relative permeability and capillary pressure 
 Stone’s model for three-phase relative permeability 
 Effects of reservoir wettability on relative permeability,  capillary pressure data 
 Special core tests to determine reservoir wettability 
 Basis for calculation of pseudo functions 
 Workshop - Comparison of water flood simulations for strongly water-wet and oil-wet 

conditions 
 
Day Three 

 Initialization to capillary-gravity equilibrium for water-wet and oil-wet conditions 
 Effect of wettability on initial-oil-in-place calculation 
 Quality and consistency checks for laboratory relative permeability and capillary 

pressure data 
 Consistency checks for laboratory PVT data 
 Workshop - Comparison of oil-in-place calculations for strongly water-wet and oil-wet 

conditions. Oil-water-gas radial coning model’s for thin oil zones - optimal location of 
completion intervals 

 
Day Four 

 Selection of simulation grids for field studies 
 Areal, cross - sectional and radial models 
 Use of cross - sectional models to assess the level of vertical definition necessary to 

model reservoir heterogeneity and gravity segregation 
 Techniques for modeling contiguous aquifers  
 History matching 
 Workshop - 3-D, oil-water-gas history match problem 

 
Day Five 

 Analysis of field production data for use in history matching 
 Techniques used for reservoir characterization  
 Discussion of Kingfish field simulation case study 
 The do’s and don’ts of designing and managing a field reservoir simulation study 

 
 
WHO SHOULD ATTEND 
 

 Reservoir engineers 
 Production engineers 



 

 

 Petroleum engineers 
 Development geologists 
 Simulation engineers 

 
 
YOUR COURSE LEADER 
 
Val Pinczewski is Professor of Petroleum Engineering and Director of the Centre for Petroleum 
Engineering at University of New South Wales. Prior to joining the University, he worked as a 
Petroleum Engineer with Esso Australia and is an active consultant to industry in the areas of 
improved oil recovery and reservoir simulation. 
 
Professor Pinczewski is also Program Manager for Improved Oil and Gas Recovery at the 
Australian Petroleum Co-operative Research Centre which is a major provider of R&D services 
to the Australian oil and gas industry. He conducts major research programs in improved oil 
recovery and is the author of many technical papers in this area. 
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