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Integrated Basin Analysis 

Level 

Intermediate 

Instructor 

Sri Susilo  

Schlumberger Aachen Germany 

Senior Petroleum System Analyst/Geologist 

 

Course Objective and Outcome 

Course Objectives and Description: 

Understanding the characteristics of a basin is essential to the exploration process. The aim 

of this course is to provide the fundamental background needed by geoscientists engaged 

in basin and petroleum systems modeling and analysis.  The course will provide information 

about the types of sedimentary basins, their forming mechanisms and filling history, 

petroleum systems elements, pressure and temperature evolution, as well as the process 

of hydrocarbon generation and migration.  

With basin and petroleum systems modeling, the analysis conducted is unique in the way 

that the source rock is as important as other elements to the understanding of possible 

working petroleum systems. Participants will learn about source rock analysis as well as the 

gathering and filtering of data to ensure the data available for the modeling is of optimal 

quality. The integration of data from seismic interpretation, wells, and scientific literature 

will then be tied together for use in PetroMod - Schlumberger’s petroleum systems 

modeling software. The evolution of sedimentary basins through geological time, source 

rock maturity prediction, kitchen area identification within the area of interest and how 

reservoirs have been charged with hydrocarbons will then be analyzed.  

Participants will learn how to build 1D, 2D, and 3D models using industry best-practices and 

workflows equipped with a strong understanding on the required input parameters and 

how to modify them. After model building, they will analyze the output and learn how to 

tie hard data available to modeled results via the calibration process.   

Data and supporting exercises will be provided from various basins in the world to allow for 

a variety in modeling challenges and result analysis. Presentations and discussions will be 

actively encouraged in the workshop to optimize the learning process. 

This course comprises two days of domain class followed by a three-day practical workshop 

including exercises and technical discussion. 
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Learning Outcome: 

• Understand the fundamentals of basin types, characteristics and its impact on 

petroleum systems 

• Understand the fundamentals input, best-practices and workflows to build Basin 

model and 1D, 2D and 3D petroleum systems models. 

• Understand the hydrocarbon generation, migration pathways with different migration 

methods and hydrocarbons accumulation. 

• Understand the principles of model calibration 

• Analyze the output of basin and petroleum systems modeling to identify 

accumulations and uncertainties to help make decisions. 

 

Agenda 

Part 1: 2 Days domain lecture 

Day 1: Fundamental of Basin analysis and Petroleum Systems  

▪ Introduction to Basin analysis and basin forming mechanisms 
▪ Basin Classification 
▪ Basin fill sedimentation  

- Sequence stratigraphy,  

- Depositional Environment 
▪ Petroleum system elements 

- Source rock 

- Reservoir 

- Seal 

- Trapping mechanism 
▪ Source rock, reservoir and seal sedimentation and characteristics 

- Deposition, type of sediment 

- Source rock type and richness classification and identification 

- Source rock distribution 

- HC generation 
▪ Heat Transfer/Heat flow 

- Basal heat flow 

- Thermal conductivity 

- Heat transfer 

- Geothermal gradients 

- Temperature data used for calibration 
▪ Migration pathways and Hydrocarbon accumulations 

- Hydrocarbon generation 

- Fault properties/migration along the faults 

- Vertical migration 

- Capillary entry pressure 

- Fundamental and advanced migration methods 

- HC filling history analysis 
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Day 2: Industry best-practices and workflows in basin and petroleum system modeling 

▪ 1D Model 

- Well or pseudo well based 

- Lithology column 

- Facies assignment 

- Burial history analysis 

- Thermal modeling 

- HC generation analysis 

▪ 2D and 3D Models 

- Type of inputs 

- Defining Paleo water depth and eroded surfaces 

- Type of kinetics and why it is important 

- Source rock input and quality control 

- Maturity analysis: hydrocarbon maturation and generation, kitchen 

identification, source rock transformation ratio. 

- Migration pathways analysis based on fundamental and advanced migration 

methods. 

- Accumulation analysis Faults and its impact in migration 

- Various scenarios to delineate uncertainties 

▪ Model Calibration 

- Principles of temperature and maturity calibration 

- Temperature data for calibration and how-to quality control them 

 

Part 2: 3 Days Workshop and Exercises using PetroMod application 

Day 3: 1D Modeling Workshop 

▪ To understanding the basin evolution using 1D model 

- Burial history 

- Temperature evolution 

- Hydrocarbon generation and timing 

- Exercise on building a burial history curve using paper and pencil 

- Exercise on quality control temperature calibration data 

- Temperature calibration 

- Participant presentation and discussion 

 

Day 4 and 5: 2D and 3D Modeling Workshops 

- Fundamentals of 2D/3D model building 

- Hydrocarbon generation, migration pathways and accumulation 

- Temperature and pressure analysis 

- Impact of faults in 2D/3D modeling 
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- Participant presentation (to include workflow, observations/finding, 

interpretations, discussion and instructor’s feedback) 

- Temperature calibration of the model 

▪ Wrap up discussions on the following topics: 

- Basin and Petroleum systems advantages and limitation 

- Best-practices and workflows 

- Basin prospectively and volumetric calculations 

The importance of each petroleum systems elements such as source rock, reservoir, 
seal, migration and trapping mechanisms 

 

Target Audience 

Geologists, geophysicists, reservoir engineers with 4～8 years’ experience and other 
personnel who need to improve their understanding of basin analysis. 

 

Prerequisites 

A basic understanding and background in Geology is preferred. 

Note: Schlumberger will provide a training assistant who is certified as an official training 

instructor of PetroMod Fundamentals class, and he will support the participants for 

PetroMod usage and exercise process. 


