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The	MSc program	operates	under	the	aegis	of:	





MSc Course description:

•The School of Mineral Resources Engineering of the TUC runs the Postgraduate Program in
Petroleum Engineering since 2014

•It is aiming to provide a scientific background and applied knowledge in oil and natural gas
exploration & production

•The program’s duration is 12 months, with course work on a full- time basis, accounting for
a total of 48 ECTs and a diploma thesis, corresponding to 12 ECTs



Students admission:

•The successful candidates should hold a University degree in Engineering or a Science
discipline relevant to the program’s subject

•The maximum annual enrollment is 20 students

•Program language: The program lectures and course work are given in English and
fluency in oral and written English is required

•Program fees: The fees of the program are 3,000€

•Especially, the fees for students coming from Greece, Cyprus, Serbia, Bulgaria,
Montenegro and FYROM are covered by scholarships, provided by “Hellenic
Petroleum”



Petroleum	Geology	(39	hours,	5	ECTs).	
•Basic	geology	(earth	structure,	rocks,	sedimentary	basins,	mapping)
• Sedimentology and	depositional	environment
•Structural	geology
•Basin	analysis
• Play	assessment



Petroleum	Chemistry	and	Geochemistry	(39	hours,	5	ECTs)	
•Hydrocarbons	chemistry
•Origin	of	oil	and	gas
•Organic	matter,	carbon	cycle
•Generation	of	petroleum,	source	rocks,	migration	and	reservoir	geochemistry
•Biomarkers
•Chemical	analysis
•Petroleum	and	the	environment





Geochemical study

Methods

Rock-Eval analysis
Elemental analysis
Core extraction
Group type fractionation
GC analysis of the saturate fraction
GC-MS biomarker analysis
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Geochemical study of Prinos basin

Hopanes m/z 191 Steranes m/z 217 10
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Petroleum Geochemistry as a tool in 
environmental protection

üFingerprinting: determination of the 
origin of petro-chemical pollutants

üMonitoring the fate of hydrocarbons in 
polluted areas
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Fingerprinting: determination of the 
origin of petro-chemical pollutants
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The distribution of 
different fractions in the 
sub-surface of an oil-
refinery based on 
compositional data and 
chemometrics

Supported by “Hellenic 
Petroleum”

Nikos Pasadakis, Evangelos, Gidarakos, Georgia Kanellopoulou, Nikos Spanoudakis: 
“Identifying Sources of Oil Spills in a Refinery by Gas Chromatography and 
Chemometrics. A case study”, Environmental Forensics, 9 (2008) 33-39.



Monitoring the fate of hydrocarbons in 
polluted areas
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Compositional changes in 
petroleum due to the 
biodegradation.

To improve remediation in 
petroleum polluted areas

Marta Ruiz, Nikos Pasadakis, Nicolas Kalogerakis: “Bioremediation and toxicity 
determination of natural seawater polluted with weathered crude oil by salt-
tolerant consortia in a SBR”, Marine Pollution Bulletin, 52 (2006) 1490-1493



Reservoir	Engineering	(39	hours,	5	ECTs)
•Introduction	to	reservoir	engineering
• Fluid	pressure	regimes	
•Phase	behavior	
•Reservoir	fluid	sampling	
•Porous	media
• Rock-fluid	interactions	
•Fluid	flow	in	porous	media	
•Stabilized	flow- transient	flow-gas	flow	equations	
•Well	testing
•Well	performance
•Introduction	to	Well	Test	interpretation
•Type	curve	analysis
• Pressure	derivative	analysis





• Phase	Equilibria	and	Thermodynamic	Behaviour (PVT)	Studies	of	
Mixtures	of	Multiphasic	Fluids	at	High	Pressures	and	
Temperatures

• Compositional	Analysis	and	Characterisation	of	gas	and	liquid	
petroleum	samples

• Reservoir	core	analysis	studies
– Porosity
– Absolute	and	relative	permeability
– Capillary	pressure

• PVT	simulation	models	based	on	EOS	and	Artificial	Neural	
Networks

• Hydrates	study

PVT	and	Core	Analysis



Data	Analysis	and	Modeling	(39	hours,	5	ECTs)

•Use	of	statistical	tools	for	modeling	field- and	production-related	data
•Data	mining,	regression,	classification,	clustering	
•Geostatistical methods	(variogram,	kriging,	interpolation,	simulation)





Drilling	Engineering	(39	hours,	5	ECTs)

•Design	and	construction	of	vertical,	deviated	&	horizontal	wells	
•Onshore	and	offshore explorations
• Pore	pressure	estimation
•Drilling	equipment	and	procedures
• Hydraulics
• Casing	and	cementing
•Well	control





Production	Engineering	(39	hours,	5	ECTs)	

•Basic	and	advanced	completion	methods
•Wellbore	performance	and	nodal	analysis
• Artificial	and	gas	lift
•Design	of	the	surface	facilities



Seismic	Imaging	and	Well	Logging	(39	hours,	5	ECTs)

• Seismic	reflection	method	for	oil	exploration	and	exploitation
•Seismic	data	acquisition	techniques
•Field	surveys
•2D,	3D,	4D,	3C	surveys
•Seismic	data	processing	techniques
•Wireline logging
• Logging	while	drilling





Reservoir	Simulation	(39	hours,	5	ECTs)

•Introduction	to	reservoir	simulation
•Types	of	reservoir	simulation	models
•Black	oil	models
•Compositional	models
• thermal	models
•Reservoir	simulation	model	set-up
•Gridding	in	reservoir	simulation
•Block-to-block	flow
•Wells	in	reservoir	simulatio
•Numerical	methods	in	reservoir	simulation
•Petrophysical input
•Pseudoization and	upscaling
•History	matching
•Test	cases



Special	Topics	in	Petroleum	Engineering	(26	hours,	4	ECTs)

• Topics	related	to	the	physical	behavior	of	reservoir	rocks	
•Stress	and	strain	
•Rock	deformability
•Heterogeneity
• Fractures	
• Fracture	flow



Petroleum	Economics	and	Law	(26	hours,	4	ECTs)

•Economic	concepts	involved	in	hydrocarbon	exploration	projects
•Project	assessment
• Investments
•Risk	analysis
•Decision	making



Available training Software:
•Petroleum	Experts	has	granted	to	the	TUC	10	licenses	of	its	Integrated	Production	
Modelling (IPM)	suite,	carrying	an	equivalent	commercial	value	of	1,271,258.00	£.

•Schlumberger	has	granted	to	the	TUC	5	licenses	of	its	petroleum	engineering	software,	
carrying	an	equivalent	commercial	value	of	4,676,806.40	$

•Rock	Flow	Dynamics	has	granted	to	the	TUC	60		licenses	of	its	petroleum	engineering	
software,	carrying	an	equivalent	commercial	value	of	9,000,000	$


