SUBJECT OUTLINE

1. Information on the programme

1.1.Higher education institution UNIVERSITY OF BUCHAREST
1.2. Faculty GEOLOGY AND GEOPHYSICS
1.3. Department GEOPHYSICS

1.4. Field of study GEOPHYSICS

1.5.Education level MASTER
1.6.Specialization/Study programme APPLIED GEOPHYSICS

1.7. Form of education Full time

2. Information on the discipline

2.1.Name of the SEISMIC EXPLORATION FOR HYDROCARBONS I
discipline
2.2.Course coordinator Assoc. Prof. Dr. lonelia Panea
2.3.Seminar/ laboratory/ project coordinator Assoc. Prof. Dr. Ionelia Panea

2.7. Content? AK
2.4. Year of study I | 2.5 Semester| 1 g;lz.ll"feﬁ):nof E l)t;sucllsphne Compulsoriness’ cD

3. Total estimated time(teaching hours per semester)

3.1.Hours per week —full time 5 |out of which: | 3.3. seminar/ laboratory/ 1
programme 3.2.lecture project
3.4."ljotal number of hours in the 8 Out of which: 14 | 3.6.seminar/laboratory 14
curriculum 3.5.]ecture
Distribution of the time allotted hours
3.4.1.Study based on book, textbook, bibliography and notes 30
3.4.2. Additional documentation in the library, specialized electronic platforms and field 30
3.4.3. Preparing seminars/ laboratories/ projects, subjects, reports, portfolios and essays 20
3.4.4.Tutorials 10
3.4.5.Examinations 3
3.4.6. Other activities 4

3.7. Total hours of individual study 97
3.8. Total hours per semester 125
3.9. Number of credits* 5

4. Prerequisites(is applicable)

4.1. curriculum-related Seismic Prospecting and Applied Geophysics

4.2 skills-related Good computer skills, basic knowledge about the seismic data analysis and processing.

5. Conditions(if applicable)

5.1.for the lecture The course is interactive, students can ask questions regarding the content of
lecture.Academic discipline requires compliance with the start and end of the
course. We do not allow any other activities during the lecture, mobile phones will

be turned off.
5.2.for the seminar/ laboratory/ During practical works, each student will develop an individual activity with
project laboratory materials (made available in the book that describes the laboratory

work). Academic discipline is imposed throughout the course of practical works.

6. Specific competences acquired

performed for hydrocarbon exploration.
- Knowledge of the differences between the standard and advanced seismic data processing flows.

Professional
competences

- Knowledge and understanding of the standard 2D and 3D seismic data processing flow used in surveys




- Applying ethics and professional deontology in the execution of interdisciplinary tasks.
- Teamwork abilities, oral and writing communication skills in English language.

Transversal
competences

7. Course objectives (based on the list of competences acquired)

7.1.0verall course objective Knowledge and understanding of the theoretical and practical aspects of seismic
data processing.
7.2.Specific objectives Presentation of the algorithms and methods used for the processing of all types

of seismic data. Presentation of mathematical numerical algorithms with a large
applicability in seismic data processing.

8. Content
8.1.LECTURE Teaching methods Notes
Number of hours — 14
Lecture 1 lecture =2 hours
1.Signal and noise in seismic reflection surveys Lecture with Power Point 1
- types of seismic waves considered signal and noise support
- seismic wave properties
2. Sources and receivers used in land seismic surveys Lecture with Power Point 2
- types of seismic sources support
- types of receivers (single sensors and arrays)
3. Standard processing of seismic reflection data Lecture with Power Point 4
- processing of shot gathers (data loading, geometry, support
static corrections and frequency filtering);
- processing of common-depth-point gathers (velocity
analysis, normal moveout corrections, stacking of traces,
migration and time-to-depth conversion).
4. Advanced data processing of seismic reflection Lecture with Power Point 4
data support
- crooked, pseudo-3D and 3D geometries
- true-amplitude corrections
- refraction interferometry with applications in static
corrections computation
- automatic velocity analysis (stereotomography)
- prestack and poststack migration methods
5. Processing of passive seismic data Lecture with Power Point 3
- seismic interferometry support
- processing of virtual reflected waves

Compulsory bibliography:

Milson, J., 2003. Field Geophysics, 3" Ed., John Willey & Sons Ltd., England.

Stewart, R.R., 1991. Exploration Seismic Tomography: Fundamentals, SEG, USA.
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Yilmaz, O., 1987. Seismic data processing, SEG, USA.

Yilmaz, O., 2001. Seismic data analysis, SEG, USA.

Wapenaar, K., and Fokkema, J., 2006. Green’s function representations for seismic interferometry, Geophysics, 71(4),
S133-SI146.

Optional bibliography:

Lambare, G., 2008. Stereotomography, Geophysics, 73(5), https://doi.org/10.1190/1.2952039.

Lavaud, B., Baina, R., and Landa, E., 2004. Automatic robust velocity estimation by poststack stereotomography,
Expanded Abstract, Annual Mtg. SEG, USA, https://doi.org/10.1190/1.1851229.

Panea, 1., 2007. The use of single sensors in seismic acquisition, processing and interpretation, PhD Dissertation, Delft,
The Netherlands.

Panea, 1., Drijkoningen, G.G., 2008. The spatial data-adaptive minimum-variance distortionless-response beamformer
on single-sensor seismic data, Geophysics 73(5), Q29-Q42.

Panea, ., 2009. Array-forming in the presence of phase variations, The Leading Edge, Vol 2, 260 — 264.

Panea, 1., D. Draganov, C.A. Vidal, V. Mocanu, 2014. Retrieval of reflections from ambient noise recorded in the Mizil




area, Romania, Geophysics, 79(3), Q31-Q42.

Panea, 1., Bugheanu, D., 2017. Analysis of crooked-line 2D seismic reflection data recorded in areas with complex

surface and subsurface conditions, Exploration Geophysics, 48(4), 493-503.

Steeples, D.W., Miller, R.D., 1990. Seismic-reflection methods applied to engineering, environmental and groundwater
problems. In Geotechnical and environmental geophysics, 1, Review and Tutorial (Ward, S., Ed), Investigations in
Geophysics, no 5, SEG, pp 1 — 30.

Steeples, D.W., Baker, G.S., Schmeissner, C., Macy, B.K., 1999b. Geophones on a board, Geophysics, 64, 3, 809 — 814.

8.2. PRACTICAL WORK Theoretical presentation of 1 labwork (2
Number of hours —14 practical works hours/work)
1.Analysis of seismic records Laboratory exercises 1 lab work (2 hours)

- types of seismic waves
- evaluation of seismic wave properties

2. Analysis of seismic data in the time and frequency Laboratory exercises 1 lab work (2 hours)
domains

- Vibroseis seismic data
- dynamite seismic data

3. Standard processing of seismic reflection data Laboratory exercises 1 lab work (2 hours)
Processing of seismic data with linear geometry

4. Advanced data processing Laboratory exercises 3 lab work (6 hours)
- crooked, pseudo-3D and 3D geometries
- application of refraction interferometry

- true-amplitude corrections

- velocity analysis — stereotomography

- prestack and poststack migration metods

5. Retrieval of reflected waves from ambient-noise Laboratory exercises 1 lab work (2 hours)
data

Seismic interferometry. Processing of virtual reflected
waves

Compulsory bibliography:
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Yilmaz, O., 2001. Seismic data analysis, SEG, USA.
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Panea, 1., 2009. Array-forming in the presence of phase variations, The Leading Edge, Vol 2, 260 — 264.

Panea, 1., D. Draganov, C.A. Vidal, V. Mocanu, 2014. Retrieval of reflections from ambient noise recorded in the Mizil
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Steeples, D.W., Miller, R.D., 1990. Seismic-reflection methods applied to engineering, environmental and groundwater
problems. In Geotechnical and environmental geophysics, 1, Review and Tutorial (Ward, S., Ed), Investigations in
Geophysics, no 5, SEG, pp 1 — 30.




Steeples, D.W., Baker, G.S., Schmeissner, C., Macy, B.K., 1999b. Geophones on a board, Geophysics, 64, 3, 809 — 814.

9. Corroborating the course content with the expectations of the epistemic community representatives, of
the professional associations and of the relevant stakeholders in the corresponding field

prospecting.

The course content is continuously updated in order to incorporate state of the art knowledge in the field of seismic

10. Assessment

10.3.Percentage

data processing

Type of activity 10.1.Assessment criteria 10.2.Assessment methods of the final
grade
10.4.Lecture Knowledge about basic and advanced . L 50%
L . Written examination
seismic data processing
10.5. Seminar/Laboratory | Skills for basic and advanced seismic Lab examination 50%

10.6.Minimum performance standards

- Mark 5 for the written examination,
- Mark 5 for the lab examination

Education levels- choose of the three options: Bachelor*Master/Ph.D.

2

Discipline status (content)-for the undergraduate level, choose one of the options:-FD (fundamental discipline), BD

(basic discipline), CS (specific disciplines-clinical sciences), AP (specific disciplines-animal production),FH (specific

disciplines, UO (disciplines based on the university’s options). -for the Master level, choose one of the options: AK-

Advanced Knowledge, CT- Complementary Training, S- Synthesis

3

ED ( elective discipline).
4

Filled in on
11.01.2021

Approved by the
Department on
11.01.2021

Approved by the Faculty
Council on
19.10.2021

Course coordinator

Assoc. F?gi?)r. Ionelia Panea

One credit is equivalent to 25 hours of study (teaching activities and individual study).

Discipline status (compulsoriness) - choose one of the options — CD ( compulsory discipline) OD (optional discipline)

Laboratory work/seminar coordinator

Assoc. Prof.?.i;bnelia Panea

Head of the Department
Assoc. Prof. Dr. Bogdan Mihai Niculescu

Pl

Dean

Prof. dr. ing. Lucian/Petrescu
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