EMENTAS DAS DISCIPLINAS DE TOPICOS
DO PROGRAMA DE CIENCIAS E ENGENHARIA DE PETROLEO

1° semestre de 2025

PP390 B - Topics in Reservoir Engineering: Fundamentals of
subsurface geology and reservoir engineering

Professors: Rosangela Barros Zanoni Lopes Moreno; Alejandro Escalona; Tina Puntervold;
Raoof Gholami; Wiktor Weibull; Pal @. Andersen.

Number of hours: 3 hours per week for 15 weeks

Where: Online - Google Meeting

Day and time: Tuesdays and Thursdays 16.30 — 18.00 CET (12.30 — 14.00 Brazil)
Duration: week 9 (Feb 24th) — week 26 (Jun 27th) — need flexibility due to public holidays.
Max 26 students: reservoir + exploitation.

Timeline:

Topic Duration Instructor

Introduction Week 9 Alejandro Escalona

Petrol d
cHro el.lm a Week 10-11 | Alejandro Escalona
reservoir geology

Reservoir engineering Week 12-14 | Tina Puntervold
Formation evaluation Week 15-17 | Raoof Gholami
Reservoir Geophysics Week 18-20 | Wiktor Weibull
Reservoir simulation Week 21-23 | P4l 0. Andersen

Course description: This course focuses on the fundamental knowledge for understanding
and developing reservoirs for hydrocarbons from geology to reservoir simulation. The same
knowledge builds the basis towards the energy transition where reservoirs are of importance,
particularly with a focus on CO2 and hydrogen storage, and geothermal energy.

Week 9-11

Understanding petroleum reservoirs is one of the key activities of the oil industry to increase
and maintain reserves, or to store energy and sequestrate CO2. Definition of reservoir rock and
its boundaries is part of the basic knowledge that professionals need to confront on a daily
basis in the petroleum industry. This course offers a good understanding of subsurface
geological processes and the steps that are taken to characterize a potential reservoir or storage
site. Key topics are sedimentology, stratigraphy and structural geology related to petroleum

geology.



Week 12-14

The course provides insights into reservoir phase components and properties influencing fluid
location and flow in porous media, such as capillary pressure, wettability, relative
permeability. Pressure-volume-temperature (PVT) phase behavior will be covered, as well as
PVT testing and their results forming basis for material balance calculations for production
estimation during reservoir pressure depletion and waterflooding of reservoirs.

Week 15-17

A thorough introduction to formation analysis using wireline logging will be given, covering
fundamental concepts and practical applications. Students will learn to interpret subsurface
data to evaluate hydrocarbon potential and understand the properties of rocks and fluids in the
reservoir. Advanced tools such as repat formation testers and image logs will also be
introduced to better characterise reservoirs.

Week 18-20

We will go through seismic signals, including understanding seismic amplitudes, and how to
model these. Furthermore, we will also look at reservoir properties estimation using seismic
inversion. Finally, we will look into some examples of seismic monitoring of CO2 injection
using the Sleipner CO2 injection data.

Week 21-23

In reservoir simulation we present black oil modeling, model inputs and build simple models.
Pressure depletion and water injection are investigated with focus on recovery and time scales
as well as the interplay of mobility ratio, thief zones, gravity segregation and cross flow.

Recommended books:

Gluyas, J. and R. Swarbrick, 2013, Petroleum Geosciences, John Wiley & Sons, 376 pages
Bateman, R. M. (2020). Formation Evaluation with Pre-digital Well Logs, Elsevier, 266 pages
Dake, L. P. (1978). Fundamentals of reservoir engineering, Elsevier, 443 pages

Ashcroft, W. (2011). A Petroleum Geologist’s Guide to Seismic reflection, Wiley-Blackwell,
176 pages.

PP528/A — Topicos em Geofisica de Reservatorios: Analise de
Velocidade em Migracao

Docentes: Joerg Schleicher; Maria Amélia Novais Schleicher.

Ementa: Topicos importantes da literatura recente em Métodos da Anélise de Velocidade
Sismica usando métodos de migragao.

Bibliografia: Artigos recentes em revistas internacionais da area.



PP528/B — Topicos em Geofisica de Reservatorios: Elementos de
Sismica 3D

Docente: Emilson Pereira Leite

Ementa: Propriedades gerais de ondas mecanicas. Ondas em fluidos. Eventos sismicos.
Propriedades de fluidos de reservatdrios. Ondas em sélidos. Ondas em sélidos porosos.
Aquisicdo sismica 2D e 3D. Processamento e aspectos computacionais. Criacdo de
conjuntos CMP e empilhamento. Conceitos de migracdo. Extracdo de informacdo
geologica a partir dos dados sismicos.

PP590 C — Topicos em Geoengenharia de Reservatorios: Sequestro e
Armazenamento Geoldgico do Carbono

Docentes: Alfredo Borges de Campos, Ricardo Perobelli Borba e Wanilson Luiz Silva.

Ementa: Ciclo geologico do carbono. Lei da A¢do das Massas e o sistema carbonatico.
Conceitos e fundamentos do CCS. Captura, transporte e armazenamento geoldgico do carbono.
Monitoramento do armazenamento geoldgico do carbono. Uso de Modelos Geoquimicos no
CCS. Atividades praticas em campo e laboratorio.

Objetivos: Apresentar e discutir referencial teodrico-conceitual, métodos e técnicas sobre
sequestro e armazenamento geoldgico do carbono. Introduzir os alunos em métodos de
investigacao de materiais geoldgicos para o armazenamento do carbono.

Conteudo programatico:
1 - Ciclo geolodgico do carbono: implicagdes para o CCS (4hs)

2 - Lei da Acao das Massas ¢ o sistema carbonatico (8hs)
- Reatividade do CO2 com minerais e rochas
- CO2 supercritico

3 - Conceitos e fundamentos do CCS (4hs)
- Tecnologias de CCS

4 - Captura, transporte e armazenamento geoldgico do carbono (12hs)
- Métodos e técnicas de captura e transporte do carbono

- Armazenamento onshore e offshore

- Estabilidade do armazenamento geologico

- Mecanismos de aprisionamento do carbono

5 - Monitoramento do armazenamento geoldgico do carbono (8hs)

- Balan¢o de massa

- Monitoramento espacial e temporal

- Riscos do armazenamento

6 - Uso de Modelos Geoquimicos no CCS (8hs)
- Fundamentos teoricos da modelagem geoquimica e uso do PHREEQC



- Previsdo de cendrios e armazenamento geologico do carbono (exercicio pratico)
7 - Projetos de CCS no Brasil € no Mundo (4hs)

8 - Atividades praticas em campo e laboratério (12hs)
- Perfis geologicos, visitas a instalagdes experimentais

- Termometria do sistema carbonatico

9 - Apresentacdo de seminarios (4hs)

Critérios de avaliacido: O curso serd avaliado por meio de: 1) elaboragdo e apresentagdo de
seminarios individuais sobre temas relacionados ao sequestro € armazenamento geologico do
carbono (70%); 2) exercicios e elaboragdao de relatérios sobre atividades desenvolvidas em
laboratdrio e campo (30%).
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Ajayi, T.; Gomes, J. S.; & Bera, A. (2019). A review of CO2 storage in geological formations
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16, 1028-1063.
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Yekeen, N.; Padmanabhan, E.; Thenesh, A.; Sevoo, L.; Kamalarasan, A.; Kanesen, L.; &
Okunade, O. A. (2020). Wettability of rock/CO2/brine systems: A critical review of
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leakage on groundwater quality of overlying aquifer at geological carbon sequestration sites: A

review and a proposed assessment procedure. Greenhouse Gases: Science and Technology,
11(5), 1134-1166.
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