UNIVERSITY OF PUNE
M.Sc (Applied) PETROLEUM TECHNOLOGY

(w.e.f. June 2008 for semester 1 and 2 and June0®0for semester 3 and 4)

Semester |
PT 1 Fundamentals of Petroleum Geology
PT 2 Principles of Sedimentology
PT 3 Interpretative Micropalaeontology & Stratigraphy
PT 4 Structural Techniques in Petroleum Exploratior
PTP 1 Practical
Semester I
PT 5 Fundamentals of Petroleum Geochemistry
PT 6 Depositional System Analysis and PetroliferouBasins of India
PT 7 Petroleum Exploration
PT 8 Environmental Managemen and Economics
PTP 2 Practical
Semester Ill :
PT 9 Reservoir Dynamics
PT 10 Formation Evaluation |
PT 11 Drilling and Well Completions
PT 12 Fundamentals of Computer and Applications( Departmental Course )
PTP 3 Practical
Semester |V :
PT 13 Reservoir Performance
PT 14  Formation Evaluation Il
PT 15 Production Operations
PTP 4 Practical
PTP 5 Practical
Note : 1. Practical Examinations will be condued at the end of each semester.
2. Their will be Four Theory and One Practical carse in semester |, Il
and Ill.
3. Semester IV consists of Three Theory and Twad&ttical courses.
4. Practical PTP-4 is based on two theory courséfeservoir Performance
And Production Operations) of semester IV.
5. Practical PTP-5 consists of Practicals baseah ¢-ormation Evaluation
along with software applications and Projegovork .
6. Each Theory Course will be of 48 Hours duratin and Practical of 90
Hours.
7. Each External theory Paper( University and Deartmental ) will be of 80
marks and 20 marks for internals.
8. The Internal marks will be given on the basisfocontinues assessment of

students which will be in the form of tutoriak, seminars, tests, attendance
etc.

The PTP-5 practical consists of Practicals badeon Formation Evaluation
and Project work of Minimum three weeks. Tle external examiners will
conduct the Viva Voce and assess the projeatork for 50 marks and
30marks will be for Practicals based on Fonation Evaluation and 20
internal marks will be assessed based on thgerformance at the project
sites and Presentation .
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Unit 1.

Unit 2.

Unit 3.

Unit 4.

Unit 5.

PT-1. Fundamentals of Petroleum Geology

Title No. of
Lectures

Introduction 03
Occurrence of Petroleum 06
Origin of Crude Oil and Natural Gas 09
Migration and Accumulation of Oil and Natural Gas 08
Reservoir Rocks 09
Reservoir Fluids 09
Distribution of Oil And Gas 04

Total 48

Introduction:

Petroleum : A Natural Resource

Historical Overview of Search for Petroleum.

Definition and Relation of Petroleum Geology toatlsciences.
Exploration: Role of Geosciences.

Major challenges for petroleum geology and its sicgnce in different phases
of Exploration and Production.

Occurrence of Petroleum:

Surface manifestation:

Surface indications and direct detection of hydrbons.

Modes of surface and subsurface occurrence

Factors controlling the occurrences of petroleum

Unconventional resources of Hydrocarbons :

Gas Hydrates, Shale Gas, Basin Centric Gas, CahM&thane, Tight Gas
Sands.

Origin of Crude Oil and Natural Gas:

Origin of Petroleum : Theories of Organic and lramg Origin

Source Rock concept

Kerogen : Source Material and Formation, Compasi¢inod Distribution.
Oil window concept

Migration and accumulation of Oil and Natural Gas:

Primary and Secondary Migration

Trapping Mechanism and formation of Oil and Gadds:

Types of trapping mechanism (Structural , Strapgseand Fluid Traps).
Traps associated with Salt domes.

Reservoir Rocks :

Classification, Nomenclature, Fragmental ReserRRoicks, Sand stone,
Carbonate, Fractured Reservoir rocks and Misceliasie



Unit6. Reservoir Fluids:

Water, Oil and Gas and their distribution in Resérv

Classification of Oil Field Waters and their chdess

Important constituents of Oil and Gas

Porosity and Permeability: Types, Origin and gemlalgFactors influencing
Porosity and Permeabilty

Imbibation and Wettabilty, Capillarity, Displacentéiressure and Relative
Permeability

Unit 7. Distribution of oil and Gas

PwnE

2

Geographic and Stratigraphic distribution of Oitlabas.
An Overview of Global and Indian Petroleum Industry

REFERENCE BOOKS Name of the Authors
Geology of Petroleum A.L.Leverson
Petroleum Geology F.K.North
The world of Petroleum B.G.Deshpande
Introduction to Petroleum Geology G.D.Hobson

E.L.Tiratsoo

Petroleum Geology R.E.Chapman
Principles of Petroleum Geology W.L. Russle
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Unit 1.

Unit 2.

PT- 2. Principles of Sedimentology

Title

Introduction

Origin of sedimentary grains

Sediment transport by fluid flow

Hydrodynamics of Depositional Environments

Biological & Chemical processes

Diagenetic changes in the sediments

Classification / petrography & origin of sedimetary rocks

Geometry of sedimentary bodies

Techniques of Environmental interpretation

Chemical, mineralogical & biological factors m&ing

depositional environments

Importance of sequence in environmental intergtation

Sedimentary facies & Sedimentary environments

Sedimentological cotrols of reservoirs & reservoir properties
TOTAL

Introduction to Sedimentology:
Definition & branches of Sedimentology
Methodology
Application in Petroleum Exploration
Origin of Sedimentary grains:
Origin of terrigenous clastic grains:
a) Importance of water in rock decay
b) Oxidation-Reduction & Eh-Ph diagrams
c)Weathering of rock forming minerals
d) Products of rock breaking & new mineral formation
e)Mechanical weathering & resultant sediments
f) Clastic grains & identification of parental rocks
g)Source lands & Plate tectonics
Origin of CaCOg grains:
a) Marine carbonate sediments of recent age
b) Fresh water Vs Sea water
c)Primary Carbonate precipitation
d) Biologically originated carbonate grains
e)Aragonite muds- skeletal origin

f) Micrites, intraclasts, pellets, peloids, oolith€<s&&apestones

g)Polygenetic carbonate grains

h) Carbonates from shallow temperate water

i) Dissolution of CaC@grains in deep ocean water
Origin of evaporites, biogenic silica & phosphates
Sediment grain parameters:

No. of
Lectures
(01)

(02)
(02)
(19)
(02)
(02)
(04)
(02)
(02)
(02)

(02)
(04)
(04)
48



Unit 3.

Unit 4.

a) Grain size- definition, size ranges & grain sizstabution
b) Grain populations & their characteristics

c) Size parameters & distributions

d) Grain abrasion & breakage

e)Grain shape & form

f) Grain aggregates & their bulk properties

g) Grain fabric

Sediment transport by fluid motion:
Fluid properties & fluid motion:
a) Physical properties of fluid
b) Stream lines & flow visualization
¢) Reynolds number & Froude number
d) Laminar & Turbulent flow
e)Flow separation & secondary currents
Modes of transportation of sediment grains :
Sediment gravity flows:
a) Grain flows, Debris flows, Liquefied flows & Turbigt flows
b) Deposits of sediment gravity flows
Hydrodynamics of Depositional Environments:
Sedimentary Environments Erosional & Depositional.
Outline of recognition / reconstruction of ancient depositional
environments .
Limitations of reconstruction of ancient depositioral environments .
Importance of inorganic primary sedimentary structures & sedimentary
textures in interpretation of hydrodynamic conditions of depositional
environments .
Sediment grain movement & modes of sediment transpb.
Hydrodynamic factors & Bed forms in water:
a) Concept of flow regime
b) Classification & characteristics of Flow regimes
c) Bed forms characterizing different flow regimes
d) Study of following bed forms based on their morglyyl, internal
structures, genetic classification, gen&sihase diagrams:
i) Plane bed phase
i) Small ripples
iii) Mega ripples
iv) Giant ripples
v) Antidunes
vi) Sandwaves
vii) Symmetrical & Asymmetrical wave rigd
viii) Current ripples
ix) Combined current / wave ripples
X) Isolated ripples
xi) Wind ripples
e) Bed load transport:



Unit 5.

Unit 6.

Unit 7.

I) Migration of bed forms
i) Bed forms in relation with stream povw&water depth
iii) Depth-velocity-size diagram
f) Bed forms caused by erosion of cohesive sediments:
i) Water erosion of cohesive beds
i) Erosion by ‘tools’
g) Biogenic & organo-sedimentary structures:
i) Stromatolites
i) Trace fossils & rates of deposition
h) Diagenetic (soft sediment) deformation structures:
i) Reduction of sediment strength
i) Liquefaction & water escape structures
i) Liquefaction & current drag structures
iv) Diapirism & differential loading structes
v) Slides, growth faults & slumps
vi) Desiccation & syneresis shrinkage suioes
i) Bedding types:
i) Crosdedding
if) Climbing ripple lamination
iii) Flaser & Lenticular bedding
iv) Graded bedding
Biological & Chemical processes:
Biological processes:
a) CaCQskeletons secreted by organism
b) Formation of debris by degradation of CaGk&letons
c) Trapping of sedimentary particles by orgarss
d) Pelletization, burrowing & effect of micrganism
Chemical processes:
a) Dissolution & precipitation of CaGO
b) Inorganic chemical processes & formatiomnaferals
Diagenetic changes in the sediments:
Compaction & solution :
Carbonate cementation:
a) Lithification of marine carbonate sedints by fresh water
b) Lithification by sea water
Sandstone cementation:
a) Lithification by Calcite & by silica
b) Differential fractionation of stable ispes of C & O as evidence

Classification / petrography & origin of sedimentary rocks:

Conglomerates: Definition, description, origin, texture (size dibution),
composition, fabric, imbrication, stratification,ragling, classification &
nomenclature

Sandstones:Definition, description, origin, texture, size dibution, mineral
& chemical composition, structures, maturity, diaggs, classification &
nomenclature



Siltstones, mudstones, claystones & shaleDefinition, description, origin,
texture, structures, clay mineral composition, sifesation & nomenclature
Volcanoclastic rocks:Coarse grained & fine grained, structure, compasiti
origin, classification & nomenclature
Limestones & Dolomites: Definition, description, nomenclature, texture,
mineral composition, origin, Allochem types & formdiagenetic fabric,
sedimentary structures, classification & nomenctatu
Evaporites: Definition, description, origin, mineral compositiocrystal sizes
& forms, diagenetic fabric, sedimentary structuresassification &
nomenclature
Classification & origin of other sedimentary rocks:
a) Siliceous rocks
b) Carbonaceous rocks
c) Sedimentary ironstones
d) Phosphorites
Unit8  Geometry of sedimentary bodies:
Sandstone Geometry
Sandstone dykes, sills & auto intrusions
Carbonate Rock Geometry :
Salt dome stalks & anticlines
Filled cavities & sinks
Miscellaneous sedimentary bodies
Unit 9 Techniques of Environmental interpretation:
Sedimentary Environments & Sedimentary Facies :
Relationship between Sedimentary Environments & Seathentary Facies
(Walther's law)
Methods of Environmental diagnosis :
Data acquition & interpretation
Surface Environmental interpretation (Field sedimenology & Outcrop
analysis) based on:
a) Geometry
b) Lithology
¢) Syn-pre & post depositional structures
d) Palaeocurrent patterns
e) Fossils
Subsurface Environmental interpretation based on:
a) Core description
b) Vertical grainsize profile from geophysitads (SP & gamma logs)
c) Use of dipmeter in subsurface facies analysi

Unit 10 Chemical, mineralogical & biological paraméers making depositional
environments :
a) Oxidation-reduction potential
b) Acidity-alkalinity (pH)
c) Salinity
d) Temperature



e) Index minerals
f) Colour
g) Trace elements
h) Outline of biological parameters
Unit 11 Importance of sequence in environmental reanstruction :
Unit 12 Sedimentary Facies & Sedimentary Environmets :
Sedimentary Facies:
a)Concept of Sedimentary Facies
b) Diagnosis of Sedimentary Facies
c) Facies model
Sedimentary Environments:
a) Concept of Sedimentary Environment
b) Classifications of Sedimentary Environments
¢) Study of Sedimentary Environments based on physbamical,
biological & geomorphic variables:
i) Continental / Non-marine- Desert, Alluvial fans, Fluvial, Lacustrine
&Glacial
i) Transitional- Delta, Estuarine, Beach & Clastic shelves
iii) Marine- Continental shelf, slope, Abyssal plains & Pelagic

Sedimentological criteria to distinguish above Sedientary Environments
Unit 13  Sedimentological controls of reservoir & raervoir properties:

)

i)
i)
iv)
v)
Vi)
vii)
viii)
iX)

X)

Impact of Sedimentary processes on distributiomeservoirs &
reservoir properties

Impact of clastic & carbonate diagenesis on reseproperties
Porosity Evolution in diagenesis of limestones &dstones

Pore geometry & performance of reservoir rocks

Depositional facies variability, diagenetic pro@ss reservoir
quality

Main clastic & Carbonate depositional environments
Depositional Environments & development of resawoi
Characteristic reservoir morphology of sandstonelidso from
different sedimentary environments

Reservoir Heterogeneity

Petrophysical analysis of reservoirs using logs



REFERENCE BOOKS

Applied Sedimentology
Petrology of sedimentary rocks

Physical processes of sedimentation
Sedimentology
Principles of sedimentology

Practical Sedimentology

A practical approach to sedimentology
Sedimentary rocks (3rd ed.)

Sand and sandstone (2nd ed.)

Techniques in Sedimentology
Reservoir Sandstones
Carbonate Reservoirs
Sandstone Petroleum Reservoir

Name of the Authors

Selley, R.C.,
Boggs, Jr.,

Allen, J.R.L
Chamley, H.,
Friedman, G.M. and

Sanders, J.E.,
Lewis, D.W.,
LindholmR.C.,
Pettijohn, F.J.,

Pettijohn, J.F., er,

P.E. and Siever, R.,
Tucker, M. (ed.),

Berg, R.R.

Moore, C. H.
Barwis, J.H.



PT- 3 — Interpretative Micropalaeontology & Stratigraphy

Unit No Title No. of Lectures
STRATIGRAPHY 18
1 Introduction 01
2 Standard Stratigraphic classification and 01
nomenclature
3 Elements of stratigraphy with their Units 05
4 Stratigraphic procedures 02
5 Stratigraphic Correlation 02
6 Facies concept and lateral Variation 02
7 Geo Tectonic Classification and Distribution of 05

Petroliferous Basins in Geological Time and study
of Indian Sedimentary Basins

INTERPRETATIVE MICROPALAEONTOLOGY 30

7 Definition, Scope , branches and applications of 01
Micropaleontology

8 Types of Microfossils, their size, characters and 02
range.

9 Uses of Microfossils in geological operations 02

10 Study of selected groups of microfossils; 13
Foraminifera and Ostracoda

11 Palynology 03

12 Biostartigraphy of Petroliferous basins of Indiawith 06

reference to Foraminifera, Ostracoda

STRATIGRAPHY

Unit1. Introduction:
Evolution, scope and Importance of Stratigraphy

Unit 2. Standard Stratigraphic Classification and Nomencalture:
IUGS Classification

Unit 3. Elements of Stratigraphy with their Units
Description of Each Unit:
a) ChronoStratigraphy :  b) LithoStratigraphy ; c) BioStratigraphy ;
d) Magneto Stratigraphy; e) Chemo Startigraphfy Sequence

Stratigraphy ; g) Seismicafigraphy;

Unit4. Stratigraphic Proceedures :
Outcrop and Sub Surface Proceedures;

Unit5. Stratigraphic Correlation :

10



Unit 6.

Unit 7.

Unit 1.

Unit 2.

Unit 3.

Unit 4.

Types; Evidence ; Inter and Intra Basinal cotiefg

Facies Concept and Lateral Variation:

Litho Facies, Bio Facies ; Lateral Variation witkenples:

Geo Tectonic Classification and Distribution of Petroliferous Basins in
Geological Time with tectonic set up , statisticenvironments and traps of
each era. Study of Indian Sedimentary Basins withClassification and
Examples.

INTERPRETATIVE MICROPLALAEONTOLOGY

Definition, Scope , Branches and applicatio of Micro Palaeontology;

Types pf Micro Fossils :

Brief Study of Acritarchs, Tasmanitids,Spores,Pd|&ilicoflagellates,
Diatoms,Coccoliths,Dinoflagellates, Tintinnids &
Calpionellids,Radiolarians,Conodonts,Sponge Sps;ule

Uses Of Microfossils :

In Petroleum Exploration with examples.

Study of selected groups of microfossils:

A) Foraminifera :

Taxonomy, Structure Of Living Foraminifera Cell §i€ulture; Test:Wall
Structure & Composition ,Chamber Development, CremAlschitecture &
Shape, Apertures & Foramina Sculpture ,Testctom
Identification Of Environment-Fresh Water,Brackisfater,Marsh,
Estuarine,Lagoonal,Bay,Oceanic.
Forominiferal Ecology:
(Physical,Chemical,BiologicalCharacters,Food,Piedat
Substrate,Light, Temp , Oxygen,Salinity,CaCo03.)
Statistical Treatment-Species Index,Specific DikgiSiversity
Index,Cluster Analysis,Value Of Alpha.
Palaeoecological & Palaeoenvironmental Studies®®: Ratio, Nature of the
shell,Planktic Forams,% of Calcareous Foram , Sgntliarger Forams;
Brief outline of High resolution Stratigraphy.
Biostratigraphic Significance in : Zones,RangeZohese Zones, Lineage
Zones.
D.S.D.P-: Brief out line
Classification By Loeblich & Tappan(1987) up tedéof Sub Orders:
Distribution In Geological Time(General History &braminifera)

(Evolution Of Planktic Foram During U.Jurm@si

11



Applications Of Foraminifera-: (Biostratigraphy,A ge,Environment, In Oil

Exploration)

B) Ostracoda:

1. Taxonomy-

2. Characters-Size,Locomotion,Environment & Mode. (@4,
Morphology:Wall
Structure,Hinge Structure, Ornamentation &f&ee Texture,
Orientation Of Carapace.

3. Classification(by Benson 1961,Scott 1961,Van iiore 1963)

4. ldentification Of Environment-( Fresh Water,Btest & Marine
Environment)

5. Ecology-(Food,Substrate,Salinity,Depth, Temp.)

6. Biostratigraphic Significance-

7. Use Of Ostracods In Oil Exploration-

Unit: 5 Palynology :
Morphology Of Pollens & Spores; Importance In Biaggraphy.
Source Rock Potential & Thermal maturation Study.
Significance Of Palynodebries Data For Palaeoenuiental Analysis.

Unit6  Biostratigraphy Of Petroliferous Basins Of India With Reference To Two
Major Groups of Fossils, Forams And Ostracod

1.Cambay Basin
2.Bombay Offshore Basin
3.Cauvery Basin
4.Krishna-Godaveri Basin
5.Assam-Arakan Basin
6.Jaisalmer Basin

12
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13.
14.

15.
16.
17.
18.
19.

20.

REFERENCE BOOKS

Foraminifera

Marine Geology

Introduction to Micro fossils
Introduction to Micro Palaeontology

Distribution and Ecology of Living Benthic Foraminifers

Classification of Plant Derived Organic Matter n
sediments

Micropaleontology in Petroleum Exploration
Elements of Micropaleontology

Calcareous Algae

Palynology in Hydro Carbon Exploration ( India
Scenario) Memoir 48 (Part 1)

Stratigraphic Principles and Practices
Startigraphy and Sedimentary Rocks

Geological Time Scale

Recent Researches in Qualitative Stratigraphic
Correlation

Stratigraphy of India and Burma

History of Earth

Global Geological History and Distribution Of
Hydrocarbon Reserves

Principles of Stratigraphic Analysis

An overview of Litho, Bio and Chrono Sequence
Stratigraphy and Sea level changes of Indian
Sedimentary Basins

Stratigraphy of Indian Petroliferous Basins

13

Name of the
Authors

J.R.Haynes
I. P.Kennett
D.B.Brasier
Daniel Jones
J.W.Murray
T.C. Masran &
S.A.J.Pococa
J.R.Wynn

G.Bignot
John Wray
Mehrotra et.al

Weller
Krumbein And
Sloss
B. Harland
F.P.Agtebero

M.S.Krishnan
B. Kummel
C.Bois et.al

Blart et.al
D.S.N.Raju
et.al

Jagdish
Pandey et.al
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Unit 2.

PT: 4 - Structural Techniques in Petroleum Exploraton

Title

Introduction

Application of Structural data and techniques m discovery and
development of oil and gas fields

Classification and study of traps for oil and gs accumulation
Maps and Cross sections

Folds

Faults

Joints and fractures

Unconformities

Salt domes
Oil and gas fields associated with buried hills
Total
Introduction:

a) Uses and value of Structural Geology to Petrol@eologist .

b) Development of Structural Geology / Structurated
i) Collection of field data
i) Developing generalizations
iii) Testing of theories

c) Scope of Structural Geology

No. of
Lectures
03
05

10
04
07
06
03
03
04
03
48

d) Qualifications and duties of Structural Geologis Structural work of

Petroleum Geologist.

Application of structural data and techniques in discovery and

development of oil and gas fields:
a) Relative importance of structural data

b) Practical consideration in wildcatting: Econoraspect of the

structures
c) Chances of finding oil production on untestegs.
d) Nonstructural factors
e) Regional structural conditions:

i) Regional structural conditions affectitig prospects for production

in a structural trap.
i) Significance of position

iii) Regional alterations- causes and structurgigicance of

physical and chemical changes duriggreal alterations of the

sediments
iv) Local structural conditions

v) Oil and gas production in relation to closunel @losed areas of

folds
h) Closure and thickness of productive zone

14



i) Factors affecting prospects for productionaeal structural traps
j) Difficulty in finding trap of oil / gas accunhation
k) Mental factors in wildcatting

Unit 3. Classification and study of traps for oil aad gas accumulation:

a) Definition and essential elements of a trap
b) Stratigraphic relations of structural traps
c) Traps on closed anticlines
d) Effect of possible escape of oil and gas thrdiagitts
e) Closure and closed area of faulted structures
f) Closure against faults
g) Assumptions about imperviousness of fault planes
h) Closure of anticline bounded by faults on upsige
i) Closures produced by intersecting faults
) Stratigraphic control of the sealing of faulips
k) Formation of trap in relation with movement @f dip fault block
[) Relations of lithologic variations in a resenvio closure and closed
m)Types of traps and their definitions
n) Classification of traps of oil and gas accumialat
0) Regional variations in types of traps
p) Traps in relation to age and lithology of rocks
g) Cover rocks
Unit 4. Maps and Cross sections:
a) Importance of maps and cross sections et Geology
b) General characteristics of maps
c) Characteristics of following maps:
i) Base maps
i) Topographic maps
lii) Photo geological maps
Iv) Geologic and areal maps
v) Palaeogeologic and palaeoarealmap
vi) Palinspastic maps
vii) Equal value maps
viii) Structure contour maps
iX) Reconnaissance and details maps
d) Structural contouring- inter conversions tofisture contours and
dip- strike readings
e) Phantom horizons
f) Representation of uncertain structures
g) Strike lines and form lines
h) Construction of uncertain structures
i) Construction of isopach maps
j) Construction, interpretation and use of srssctions
k) Three dimensional models, block diagramsthed use
[) Graphical determination of attitude of fortoas

15



Unit 5. Folds
a) Mechanical adjustments during folding of seditagnformations:
i) Slippage
i) Flowage- Drag folds: mechanism of formation and afsdrag
folds in determination of major structure
b) Competent and incompetent rocks
c) Method to calculate depth of folding- principéssumptions and
limitations of the method
d) Characteristics of folds important to petrolegeologist:
i) Closure
i) Cross folding and multiple axes in relatimnclosure and closed
area
iii) Reversal
iv) Character of anticline after subtractnegional dip
v) Determination of dips of axial plane and taéplane
vi) Change in size of folds with depth
e) Recognition and representation of folds
f) Office techniques in study of folds:
i) Equal area and stereographic projections
i) Pidiagrams
iii) Contour diagrams
iv) Beta diagrams
g) Use of computers in preparing Pi and Beta diagr

Unit 6. Faults:

a) Surface recognition of faults:
i) Alignments
i) Offsets / displacements
iii) Topographic expressions
iv) Valleys and ridges along faults
v) Distinguishing fault scarps and erosional scarpsscarpments
vi) Scarps-Tectonic or fault scarps, Erosional scargzaalt line
scarps (resequent and obsequent scarps)
vii)Expression on Areal maps
viii)Expression on Air plane photographs
ixX) Expression on Structure contour maps and on isopeps
b) Recognition of Subsurface faults:
i) Strata higher or lower than expected
i) Abnormal intervals
iii) Omission and repetition of strata
c) Determination of movements along faults
d) Reversals due to faulting
e) Origin of Enechelon folds and faults
f) Relation of faults and folds to basement streestu

16



Unit 7.

Unit :8

Unit :9

g) Relations of oil and gas fields to faults
Joints and fractures:
a) Importance of joints and fractures of reservoaks in petroleum
geology
b) Geological relations of joints their uses:
i) Relation to stress
i) Relation to regional alterations
iii) Relation to local structures
iv)Relation to regional structures
¢) Role of joints and fractures in migration of afld gas:
i) Economic importance- Fractures as reservoir rocks
i) Stratigraphic conditions favoring production
iii) Oil and gas production from basement rocks
iv) Structural conditions favoring production :
Characteristics of oil and gas productdetermining nature of
reservoir, significance of lithologithblogic nature of reservoirs,
production from both fractures and goharacteristics of
fracture production, pressure diffeenand interferences, rate
of decline and estimating recovery
Unconformities:
a) Stratigraphic and structural relations at theoumformities:
i) Truncation
i) Overlap
i) Onlap
iv) Offlap
v) Transgression
vi) Regression
b) Recognition of unconformities at the surface andireal maps
¢) Recognition of subsurface unconformities
d) Effects of unconformities on oil and gas prospec
Salt domes:
a) Definition, importance, value, geographidrsition and
classification of salt domes
b) Salt stalk, overhang and source salt layer
¢) Marginal upturning and uplift
d) Rim synclines, cap rock and false cap (origin)
e) Faulting associated with salt domes
f) Topographic / geologic expressions and surfadeations of salt
domes
g) Salt structures
h) Piercement and Non Piercement salt domes
I) Salt anticlines, salt ridges, residugts and anticlines on
downthrown side of fault
j) Salt domes associated with compressional folds
k) Model studies of salt domes
l) Time of formation

17



m)Origin of salt domes:

i) Role of compression and bouncy, distisging features
i) Mechanism of salt dome emplacement
n) Central subsidence, shapes of salt domes atubhrelation
0) Oil and gas production from salt domes

Unit:10  Oil and gas fields associated with buriedills:
a) Traps within buried hills
b) Traps in sediments around buried hills
c) Traps over buried hills
d) Buried hills and recurrent folds
e) Production from traps associated with buhidd
REFERENCE BOOKS Name of the Authors
1. Techniques of modern Structural Geology: John G. Ramsay
Folds and Fractures
2. A) Structural Analysis and Synthesis Stephen M Rowland,
Ernest M Duebendorfer
3. Applied Subsurface Geological mapping Daniel Tearpock,
Richard Bischke.
4. Structural Geology for Petroleum Geologist William Russell
5. Plate tectonics and Crustal evolution Kent C. Condie
6. Aspects of tectonics- Focus on South central K.S.Valdiya
Asia
7.  Structural Geology Ramsay
8.  Structural Methods for Petroleum Exploration Badgley
9.  Structural Geology for Petroleum Russell and Badgley
10. Foundations of Structural Geology-third Park R.G

edition.

18



1)

2)
3)
4)
5)
6)
7
8)
9)

PRACTICAL COURSE FOR M.SC.-1
SEMESTER-1
PTP-1
(15 Practicals of 6 Hrs Each)

SEDIMENTOLOGY
Megascopic and Microscopic study of the clastid aon clastic rocks with
genetic significance.
Study of sedimentary structures with their envirental significance.
Study of core samples .
Identification and Implication of Heavy minerals.
Calculation of moment measure.
Grain morphology ( chi square test)
Mann- Whitney “U” Test.
Palaeo—environmental Interpretation.
Sieve Analysis.

10)Quantitative method of estimation of roundnessvegdle’s method.

MICROPALAENTOLOGY

Separation of Micro Fossils from the Matrix of sedntary rocks.(Lab
techniques)

Separation of Micro Fossils from :-

(1) Shale.

(2) Clay Stones.

(3) Limestones.

(4) Chert - Dolomite.

(5) Coal — Shales for Pollens & Spores.

Seperation, picking & mounting of microfollils :
(1) Accessory required — Types of Microfaunal Slides.
(2) Hand Picking Method — Mounting of Microfossils.

Foraminifera
(1) General Morphology,Coiling, Arrangement of Chamb@resamentation.
(2) Study of Selected Genera of Foraminifera with Rafee to :-
Classification,Description,Composition,Dibtrtion ( Environmental &
Geological ), Distinguishing Features of daling selected genera.
(a) Nodosarides ( Lagena & others)
(b) Bolivina
(c) Ammonia
(d) Elphidium
(e) Quinqueloculina
(f) Globorotalia
(g) Globogerina
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(h) Textularia.

Ostracode
(a) General Morphology & Orientation of Carapace.
(b) Candona —Morphology,Composition,Distribution ( Eovimental &
Geological )
(c) Any other identifigenus.

Radiolarians —
Morphology,Composition, Distribution (Environmen&lGeological )
Pollens , Spores :- Morphology ,Stain Test, Distiin.

STRATIGRAPHY
Exercises based on Correlation , Lithological aath&ontological.

Environmental studies

Identification of environments with RTM subordefdaraminifer..

Sedimentary basins of India , brief Lithologic8tructural and Palaeontological
descriptions.

PETROLEUM GEOLOGY

1. Determination of bulk porosity of reservoickowith single pan balance.

2) Determination of shale factor of a reservoakio

3) Estimation of optical activity of a organicrapound.

4) Determination of refractive index of an orgaomnpound using Abbey’s
refractometer.

5) Isopach maps and Panel diagrams.

Structural technigues in Petroleum Exploration

(I) Application of technique of Descriptive Geometry insolving Structural

Problems

a) Problems involving attitudes (Heights) / depthexposures of top and
bottom Bedding planes of the formation, true /aappt thickness /dip
/width of Outcrop and vertical thickness of forioat

b) Problems related to planer features containinglifeatures ( single and
Intersecting planar features ) and determinatidoearing ,plunge sand
rake of Line of intersection of planer featurAgtilude readings measured
at same and At different elevation )

c) Three point problems based on drilling data

d) Vertical fault problems (with translational movertennly )
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Determination of net slip, relative movement age of fault based on
separation data of two horizons off set by thétfau
Locating counter part of third disrupted horizon.

e) Inclined fault problems ( with translational movertsonly)
Determination of net slip, relative movement aypktof fault based on
separation
Data of two horizons off set by the fault.

Locating counterpart of third disrupted horizon.

(I Using stereographic net in solving structural probéms:-
a) Problems involving strike, true dip and appadip of planar features .
b) Problems involving planer features contairlingar features (single
and Intersecting planer featurasd determining bearing ,plunge and
rake of line of intersection ddupar features.

Geological Field work

Minimum two weeks in different sedimentey Terrains of India.
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Unit

ONoOO~WNEZ
o

Unit 1.

Unit 2.

Unit 3.

Unit 4.

Unit 5.

PT- 5. Fundamentals of Petroleum Geochemistry

Title

Composition of Petroleum

Classification of Crude Oils

Oil Field Brines

Properties of Hydrocarbons

Hydrocarbon Thermodynamics

Analytical Techniques

Separation of Crude Oil

Scenario of Petrochemical Industry In India
Total

Composition:

No. of
Lectures
08
04
04
08
10
06
05
03
48

Paraffins,Cycloparaffins or Naphthenes, Aromatycidcarbons,
Olefin Hydrocarbons, Sulphur Compounds, Nitrogem@ounds,

Oxygen Compounds, Organo-Metallic Hydrocarbons;
H/C Ratio of Hydrocarbons;
Kerogens : Formation, Composition And Digenesis.

Classification of Crude Oils:
Physical, Chemical and Genetic Classification atieroil

Oil Fields Brines:

Composition, Classification, Origin and alteratwfrOil Field Brines;

Importance of Oil Field water analysis,
Effects of water circulation on Hydrocarbons

Properties of Hydrocarbons :

Density, Viscosity, Surface Tension, Color, Flueerxe, Cloud Point And
Pour Point, Aniline Point, Optical Properties, FHd&int, Refractive

Index and Calorific Value.

Hydrocarbon Thermodynamics:
Liquid Phase Behavior, Molecular Behavior;
Changes in Phases with Changes in Pressure Tatuiger

Pure Hydrocarbons, Hydrocarbon Mixtures, Low Skage-Gas, High

Shrinkage - Gas, Retrograde Condensate Gas ,Wdry Gas.
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Unit 6. Analytical Techniques:
Quantitative and Qualitative Steps in Analysis efrBleum;
Analytical Methods in Geochemistry for ReservoircR® and Fluids;
Unit 7. Separation Of Crude Oil:
Distillation and Classification of Petroleum;
First, Second and Third Generation Petrochemicals;
Miscellaneous Petrochemicals;
Unit 8. Petrochemical Industry In India;
Integrated Petrochemicals Complex;
Use of Natural Gas as Petrochemical Feedstock;
Future of Petrochemical Industries;

REFERENCE BOOKS Name of the
Authors
1. An Introduction to Physics and chemistry of Petoleum Kinghorn
2. Introduction to Petrochemicals Sukumar Maiti
3. Geochemistry in Petroleum Exploration D.W.Waples
4. Petroleum Geochemistry and Geology John Hunt
5. Chemicals from Petroleum A.L.Waddams
6. Analytical Chemistry Day& Underwood
7. Instrumental Methods Willard De Merit
8. Instrumental Methods of Analysis Ewing
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PT- 6 Depositional System Analysis and PetrolifersiBasins of India

Unit Title
No
1. Introduction
2. Fluvial models
3. Delta models
4. Sedimentary and tectonic factors in Fluvial / Dkaic Systems
5. Basin formation mechanisms and sedimentation
6. Strike Systems (Non deltaic coast lines
7. Carbonate / Evaporite Shoreline / Shelf Systenand reefs
8. Slope and Abyssal Systems
9. Sequence Stratigraphy in Environmental reconstration
10. Seismic Stratigraphic interpretation in Petroleim Exploration
11 Petroliferous Basins of India
Total
Unit 1. Introduction:

i) Basic concepts : Study of conceffts o
a) Depositional Systems
b) Sedimentary Environments
c) Sedimentary facies
d) Sedimentary models
e) Walther's law
Unit 2. Fluvial models :
a) Basic fluvial systems / modeith their discharge
characteristics, spectral @ignted facies types.
b) Classification and sub faciéaltuvial systems

c) Depositional models of following fluvial systems:

i) Braided fluvial system
i) Coarse grained meander bgdtem
iii) Fine grained meander system
iv) Distributary channel
v) Confined valley fill degits
Unit 3. Delta models :

No. of
Lectures
03
08
10

04

04
02

02
04
02
04
05
48

a) Definition of Delta, Stages of development afabdelta system and

morphological units of delta

b) Progradation of delta (Mississippi, Nile and Breaputra delta)

c¢) Triangular classification of deltas
d) Ancient delta deposits
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e) Delta cycle: Constructional and destructionagghin delta formation
f) Delta deposition: Variables involved, High castive and High
destructive deltas
g) Fan delta model: Characteristics, tectonicrsgiind associated facies
h) Composition and recognition of ancient fluviaeltaic systems
i) River dominated deltas: Elongate deltas- Examapth progradation and
aggradation facies
j) Lobate deltas as high constructive deltas- EXamjith characteristic
progradation and aggradation facies .
k) Marine dominated deltas: Examples, charactesstnd facies of:
i) Wave dominated delta
i) Tide dominated delta
l) Recognition of ancient deltas
Unit 4. Sedimentary and tectonic factors in fluvial/ deltaic systems:
a) Effect of tectonism in sedimentary basins owiéll/ deltaic systems
b) Klemme’s classification of basin types
c) Effect of tectonism on spatial arrangement ofrdiiaal and Cratonic
basins
d) Recognition of effects of tectonism on anciegitalsystems
e) Contemporaneous and post depositional compaofiaelta sediments
as a
digenetic model in trapping of hydrocarbons
Unit 5. Basin formation mechanisms and sedimentatia
a) Basin formation mechanisms
i) Basins due to lithospheric stretching
i) Basins due to flexure
lii) Basins associated with strike slip deformation
b) Basin setting and depositional style: Deposélatyles of basins relatet
to divergent motion, convergent motion antkstslip deformation.
Unit 6. Strike Systems (Non deltaic coast lines)
a) Barrier bars: Types and facies assemblages
b) Shore face facies: Geometry, boundary relatigpssiind vertical
sequence.
c¢) Strandplain Systems: processes, facies andticasa
d) Tidal flat Systems: Tidal inlet processes ardes
e) Terrigenous Shelf Systems:
i) Structural shelf and Physiogriapkhelf
i) Shelf environment and processes
iii) Shelf depositional models-tide domirdtevave dominated,
biogenic and carbonate shelf
Unit 7. Carbonate / Evaporite shore line / Shelfystems and reefs:

Unit 8. Slope and Abyssal Systems (Deep sea envinoents) :
a) Status of deep water studies in constructiaeep-water
environment.
b) Slope and Abyssal Systems: Definitions and gerieatures
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Unit 9.

Unit 10.

Unit 11

c) Depositional processes and Slope / Abyssahssus:

Study of following processes:

i) Traction Vs Suspension transport

i) Mass gravity movement

i) Turbidity flow and turbidites

iv) Grain and shear flow, Bottom hugging tractitmaf

v) Suspension and pelitic-pelagic deposits (BddiAbyssal)
vi) Contour / Geostrophic currents and contourites

vii) Cloudy (nepheloid) suspension currents
viii)Bioturbation

d) Brief description of processes and sediments
e) Submarine fan: Principle processes and sediments
f) Slope stratigraphic units:

i) Offlap, onlap and uplap
i) Depositional significance of slope geometry
iii) Depositional phases: Constructional, Dedtinral and Repetitive

g) Conceptual Depositional models: Study of uptdfltap and onlap Slope

Systems

Sequence stratigraphy in environmental regnstruction :

Seismic stratigraphic interpretation in petroleum exploration:

a) Seismic stratigraphy

b) Seismic reflection parameters used in seistnatigraphy and their
geological significance

c) Procedures during seismic stratigraphia pregation

d) Recognition and discrimination of deposiibsequences in seismic
stratigraphic interpretation

e) Outlines of stratigraphic interpretation efssnic facies

Petroliferous Basins of India :
Study of following petroliferous basins of India tlvi reference tc
geological setting, tectonics, structure and petnal prospects:

i) Bombay basin

i) Krishna-Godavari basin
iii) Assam basin

iv) Cauvery basin

v) Rajasthan basin
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10.

11

12

13

14

15

16.

17.

18.

REFERENCE BOOKS Name of the Authors
Basin Analysis: Principles and Applications- Philip A. Allen, John R. B
Instructor's manual. Sc Allen

Sedimentary Environments: Processes, Facies Reading H. G.
and Stratigraphy

Sedimentary Basins: Evolution, Facies and Gerhard Einsele
Sediment budget..

The three dimensional Facies architecture of Andrew D Miall
Terrigenous clastic sediments.

Sedimentation and Basin Analysis in Amer Geophysical Union,

siliciclastic rock sequences :1( Ige series) June 1989.

Salt and Sediment dynamics lan Lerch&enneth
Petersen CRC Press Aug
1995

Principles of Sedimentary Basin Analysis A.DMiiall

Petroleum and Basin Evaluation: Insights D. H. Welte etal Springer.

from Petroleum Geochemistry, Geology and  Verlag Berlin and

Basin modeling Heidelberg Gmbh and Co.
K.

Basin Analysis and Seismic Stratigraphy W. L. Fisher and L. F.
Brown, Jr.

Petroliferous Basins of India Voll,Il and IlI, O.N.G.C.

Depositional ~ Sedimentary  Environments 1980 Rineck Singh
second edition,

Recent Researches in Sedimentary Basins-  edited by R.N.Tiwari,

Implications in the Exploration of Natural Dehradun, Indian
Resources: Proceedings of the National Petroleum Publishers
Symposium. 1998.

Basin Analysis, Sedimentary Geology, Proceedings of 38
Sedimentology. International

GeologicalCongressVol.8
Two dimensional basin analysis for petroleum Nakayama K.1987 Jan.

exploration University of South

Carolina, Columbia.
Basin Analysis in Petroleum Exploration-A Paul G. Teleki, Robert E.
case study from Bekes Basin, Hungary Mattck

Geology and Exploration of oil and gas- A.M.Akramkhodzhaev,etal
Bearing Ancient Delta
Sedimentary basins and Petroleum Geology of A.S. Alsharhan, AEM

the Middle East Nairn, Amsterdam, NEW
York: Elsevier, 1997.
Sedimentary Basins Evolution, Facies and Einsele, G. 1992

Sediment Budget. Springer Verlag
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PT-7 — PETROLEUM EXPLORATION

Unit No Title No. of
Lectures
1. Geological Exploration 08
2. Surface Geo chemistry in Petroleum Exploration 16
3. Geophysical Methods used in Petroleum Explorain 24
Total 48

Unit 1. Geological Exploration :
Use of aerial photographs, satellite imageries,raddr imageries in structural
or litho logical mapping for Petroleum Exploration.
Techniques of Geological Mapping : Surface and Suitface.
Unit 2. Surface Geochemistry in Petroleum Exploratn :
Concepts of Micro seepage .
Methods of Micro seepage detectioDirect vs Indirect.
Radiometrics , Halogens, Major & Minor elementsciMbial Methods,
Helium, Ph / Eh Methods;
Unit 3. Geophysical Methods used in Petroleum Explation :
Magnetic Method :
Introduction, Magnetic field of the Earth MagnetisimfRocks and
Minerals, Instruments( Schimdt, Flungateslon Magnetometers), Field
Procedures, Reduction of Magnetic AnonMa&ps and Profiles,
Airborne Magnetometers (Constructions aodking principles),
Interpretations, Applications in Petroletxplorations with Indian
examples
Gravity Method :
Introduction, Gravitational field of the Earth, Ds#mes of Rocks and
Minerals, Measurement of Gravity (Absolatel Relative), Instruments
(Pendulum measurements, Spring Gravime@osating Spring
Gravimeters), Field Procedures, Reduatio@ravity Data, Gravity
Modeling ( Gravity Anomalies with simpB&eometrics, Models using
Semi-infinte slab approximations), Gravityomaly Maps,
Interpretations, Applications in Petroletxplorations with Indian
Examples.
Seismic Method :
General Principles, Seismology and Seismic ProspgdElastic
Properties of rocks, refraction and Reftecbf seismic waves, general
scheme of Seismic Prospecting; Seismic Bb/dyes (Compress ional,
Shear, Body Waves), Refractions and Reflestof Seismic Body
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Waves, Rays and Wave Fronts, Wave Convesstenell’s Law, Critical
Refraction, Paths of Seismic Body Waves)si@ic Surface
Waves(Raleigh and Love Waves), WaveguiBesmograms, The source
Wavelets, Geometrical Spreading and Abgamp@ransmission and
Reflection Coefficients, Vibrations at adewer, Recording Seismic
Waves.
Refracted Seismic Waves and Earth Structure:
The Single- layer Refraction Problem, Critical Refion, Preparing a
Travel Time Curve, Measuring Seismic Waveo¢iles, Calculating
Layer Thickness, Relationships Between Ierdime and Crossing
Distance Application, Refracted Waves in tlayered Structures,
The Ray Parameter, Wave Fronts and Raysgelfame and Layer
Thickness, Features of Reversed Travel Timnw&s, Calculating
Velocity, Thickness and Dip, Application, Radtion Along a
Discontinuous Boundary, Some Limitations efsiic Refraction Survey,
Static Corrections, Inspection of Travel Ti@erves, The Plus — Minus
Method, The Wave Front Method, ApplicatioosSeismic Refraction
Surveying
Reflected Seismic Waves and Earth Structure:
Reflection from a Single Horizontal surface, TheflBction Travel
Time Curve, Reflection Arrival Time, Normaldvie — out, Measuring
Velocity and Reflection Depth, reflected ws\and Direct waves,
Reflection from a sloping surface, Paths efi&ted Waves, Reflected
Travel Time, Reflector Deptdnd Dip, Alternate Analysis, Three —
Dimensional Dip Calculations.
Reflected Waves in a Multi — Layered Structureefage Velocities,
Root- Mean- Square (RMS) Velocities, Layeickhess and Velocity,
Reflector Depth, Practical Example, Multi Refed Waves, Diffracted
Waves, Multifold Reflections.
Seismic Surveying :
Instruments for Seismic Surveying (Geophones, Hydooes), The Seismic
Cable, Marine Streamer Cables, Analog Recor8ysiems, Digital
Recording Systems, Seismogram Displays, ImpeilSources, Non-
Impulsive Energy Source, The Seismic Crew,d=@perations, Basic
Spreads, Single-Coverage Reflection Profilldginmon Depth Point(CDP)
Reflection Profiling, Marine Seismic Profilinpise Control, Noise
Problem at Sea, Vibroseis, CDP Profiling irllsyelhree Dimensional
Reflection Acquisition, Crooked Line ReflectiSurveying.
Seismic Reflection Data Processing and Interpretain
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REFERENCE BOOKS Name of the Authors

Principles and applications of Photo Geology S.Randey
Remote sensing, Principles and Interpretation  [F.Sabins, Jr.

Remote sensing, and Image Interpretation T.M.LIesand and
R.W.Kiefer

Surface Geochemistry in Petroleum S.A.Tedesco

Exploration

Whole Earth Geo Physics Robert J. Lillie

Basic Exploration Geo Physics Edwin S. Robbinsaat.al

Applied Geo Physics Telford et.al

Introduction to Geo physical Prospecting Dobrirand Savit

Petroleum Exploration and Exploration Bhagwan Sahey

Practices
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Unit No

PwnhE

RO ~NOO

Unit 1.

PT-8 : Environmental Management and Economics

Title
Environmental Management

Pollution Assessment & Management
Environmental Impact Assessment
Environmental Management
Energy Resources
TOTAL
Economics

Prices and Market Forces

Production

Firms and Market

Pricing Decisions

Petroleum Production Economics

Risk and Uncertainty in Hydrocarbon Exploration
TOTAL

Environmental Management

Pollution Assessment & Management :

1) Introduction :

No. of
Lectures

25
06
02
02
35

02
02
02
01

05
01

48

i) Types of Pollution : Air, Water, Soil and Nei$ollution, during
Exploration , Drilling, Production , Transpatibn and Refining.

A) Air Pollution :

1) Introduction : Concept, Sources, Typé®ollutants, Precautionary
Measures, Case study of Oil Fieldpaltution in Upper Assam.

i) Flaring : Definition, Diversity in Bring, Concept of Smoke less
Flare, Environmental factors assodatéh flaring Operations,

Precautionary Measures, Case Study;

iii) Emissions : During Drilling, Produotn ,Storage and LPG plant

operations.

B) Noise Pollution :

I) Introduction : Concept, Sources, Noise stansladfects of Noise on

Human Health, Control of Noise Pollutio
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Unit 2.

Unit 3.

Unit 4.

Unit 5.

Unit 6.

Unit 7.

Unit 8.

C) Water Pollution :
i) Introduction : Concept, Sources, Standamd Types (Fresh water,
Marine water and Ground Water), Oil S@bntrol and Prevention),
Case Study;
D) Soil Pollution:
i) Introduction : Concept, Sources, EffemtisHuman Health and Control
of Soil Pollution., Case Study;
Environmental Impact Assessment :
I) Introduction : Concept, Environmenitalpact Assessment model and
its implementation. Case Study of @er Oil Filed and Enhanced
Oil Recovery by Steam Injection;
Environmental Management :
i) Introduction : Concept, Environmentédnagement of the
Offshore Oil and Gas Industry;
Energy Resources :
I) Introduction : Concept, Sources andrM/&cenario;

Economics

Prices and Market Forces :

1) Introduction : Definition, nature of Economics and Economic
problems.Meaning of demand and supply.
ii) Concept of Elasticity of demand & supply.
iii) Price determination-a general equilibrium analysis.
Production :

1) Factors of production & their characteristics (land & labour).
i) Law of variable proportion.
iii)) Concepts of Costs, Total cost, ,Average cost, ,Marginal cost,
Fixed & Variable costs;
Firms and Market :

i) Introduction : Definition and types of Market( Perfect
competition, Monopoly and Monopolistic competition)
ii) Price determination under the above mentioned markets.
Pricing Decisions :
i) Break even analysis, Pricing selling cost under monopolistic
competition and Profits.

Petroleum Production Economics

1) Introduction : New income projects, Present Day Value (PDV)
concept, Effect of PDV on project analysis; Rate of
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Unit 10

return, Acceleration projects, Long term capital expenditures etc.
Measures of profitability;

i) Decision tree Analysis Definition of decision node ,Chance node ,
outcomes & probabilities, conditional monetary values, and
EMV ;

iii) Solving of decision tree & it’s advantages , preferences theory
concept, Concept of depreciation & depletion, etc.: Drilling
economics.

Risk and Uncertainty in Hydrocarbon Exploration :
1) Introduction : Defintion and concept
i) Different Types : Geological, Pric@olitical, Macro Economic,

10.

11.

12.

Business , Environment and Prdjask.

REFERENCE BOOKS

Environmental Management In Petroleum
Industry

Environment Technology in The Oil Industry
Principles of Ecology

Concept of Ecology

Fundamentals of Ecology

Environmental Impact of The Offshore Oil
and Gas Industry

Environmentally Safe Drilling Practices
(Manual)

Text Book of Environmental Studies
Decision Analysis for Petroleum exploration

Petroleum Economics and Engineering

Fundamentals of Oil and Gas Accounting

New Technical Guide to Petroleum Economics
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PRACTICAL COURSE FOR M.SC.-1
SEMESTER-II
PTP-2
( 15 Practicals of 6 Hrs Each)

GEOCHEMISTRY
1) Surface tension of organic fluids by travelmiggroscope.
2) Use of Flame photometer and determination diuso, potassium & calcium.
3) Use of viscometer and determination of cheh@oeposition of unknown
hydrocarbon mixture.

Depositional Systems Analysis
| ) Interpretation of structure contour maps.
a) Determination of closure of folds, faultgersecting faults and faulted
structures from structure contour maps.
b) Determination of reversals of structuresrfretructure contour maps.
c) Determination of order of priority to drithe various structures for oil and
gas based on structure contour maps.
(I) Removal of regional tilt of the area andc#bing pre-tilt crest of the structure
and determining the amount of per-tiltscice from structure contour map.
(1I1) Interpretation of Isopach maps.
(IV) Maps showing relations of lithological variams in reservoir to closure and
closed area.
(V)  Geological maps and cross sections :-
(1) Geological maps of highly deformed strata witldéohaving vertical
beds, inclined faults dykes and unconformities.
(2) Description of topography and geology of the area.
(3) Commenting on shapes and topographic expressiofisds.
(4) Drawing vertical sections of geological maps inigsbkdirections.
(VI) Completion of outcrop patterns with thdgef given data.
(VIl) Dip isogons :-
(1) Definition, drawing and significance of dip isogon
(2) Ramsay’s classification of folds based on stackihiplded surfaces.
(3) Drawing dip isogons for different Ramsay'’s classef®lds.
(4) Interpretation of dip isogon patterns for differ&amsay’s classes of
folds and giving their general and diagnostic ahteristics

Petroleum Exploration

i) Determination of True Resistivity and thigss of beds from the
Resistivity data frorgS.

ii) Determination of depth of ore bodies froma@ty data /
Identification oftsgurface structures from Bouger Anomaly Maps /
Gravity data coriens.

iii) Determination of depth and orientationdyke from vertical
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Magnetic intensities, by dragia Magnetic Anomaly curve
iv) Drawing of Seismic Section from Seismic data
a) Finding depth of refracting surveys two lsyand three layers
from SeisrRefraction data.
b) Computer Analysis of Seismic data.

Environmental Management and Economics
1) Decision Tree Analysis
2) Problems on Production Economics
3) Problems related to Air, Sound Water And Soil Radis
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