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% In this course the student studies the following items:-
Atomic structure theory, periodic table, chemical bonding, saturated
hydrocarbons, unsaturated hydrocarbons, aromatic hydrocarbons, introduction
to analytical chemistry, methods of analysis, normality, molarity, mole fraction
,precipitation, titration, acid-base equilibrium & titration.
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Atomic masses, the mole concept,
Atomic, measuring moles of atomes measuring
1. Molecules and moles of compounds chemical 4
Moles formulas, empirical and molecular
formulas
The periodic Some properties of the elements
Table and some atomic numbers and the modern
2. : o : _ 3
properties of periodic table , reactions metals with
the element nonmetals ,reactions of nonmetals
. Bonding in ionic compounds Lewis
Chemical .

3 Bonding symk_)ols , the covalent bond ,drawing 3
Lewis, structures, bond order,
selection Lewis structures

Introductl_on to Introduction to organic chemistry
4, organic 3
chemistry
Importance of analytical
chemistry,qualitative and quantitative
Introduction to analysis, preliminary stepsto
5 analytical quantitative analysis , methods for 4
' chemistry expression  of  concentration of
solution, normality, molarity mole
fraction , percentage concentration
titration
Equilibrium & Equilibrium constant,
Gravimetric Equi_lil?riu_m in precipita_lti_on reactions.
6 analysis PreC|p|tgt|on _ co_efflment _ an_d 4
' calculations application of gravimetric
analysis determination of chloride &
sulphate ions in soluble samples
Determination of end point in
Precipitation precipitation titration . Mohr method,

7. Titrations Folhard method , Fajans method, 2
Titration curve, titration of chloride
with silver nitrate

3 Acid-Base Dissociation equilibrium for weak 5

equilibrium and

acids& bases  Application  of
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Titration dissociation constants for weak acids
(Ka) and weak Bases (kb)

= Relation between  dissociation
constants for conjugate acid-base
Paris. Types of solvents leveling
effect, PH calculation, Buffer
Solutions Titrations of strong acid with
strong base

= Titrations of weak acid with strong
base and of weak base with strong acid
Titrations curve for each and its
neutralization point

= Titrations of polybasic acid with
strong base, Its Titrations curve and
determination of neutralization
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1- James E.Brady, 5" edition .John wiley and sons. New york1990 .
2- Textbooks: Organic Chemistry- Ashort cource 7" edition, Houghtone
Mifflin,1987.
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2. H.Hart., Laboratory Manual Organic Chemistry, A Short Course, Houshton
Mifflin Company, Boston, 1987.

98



agpiadlidalyl acaly
AL-BALQA APPLIED UNIVERSITY

Al-Balga’ Applied University gage il clalIl ealy

1997 dle canls

Mﬂg fasial &L};

Y s L ol oS i)
20505163 Al Al Balal) a3

o) L o gaa cilaalia Apal ) Balal) ol
(2) daadaal) Cilelud) dae

(2) 4l clelull axe

(0) dleal) cleblid) 23

99



agpiadlidalyl acaly
AL-BALQA APPLIED UNIVERSITY

Al-Balga’ Applied University gage il clalIl ealy

1997 ole Cannli

s Al Balal) Chag

+ Course contains study of oil exploration method, oil generation, formation of

kerogen, petroleum migration, petrophysical properties, traps, sedimentary
rocks, and logs in petrophysical analysis.
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Volume estimation of petroleum
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Structural Traps. xSl Mladl =
Anticline Traps 4l Gkl Xilas =
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Faults and faults —related traps
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Mechanisms of Basin Formation
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classification of sedimentary Basin
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The spontaneous potential S.P log
Resistivity logs 4« staall (e =
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Quantitative calculation of Hydrocarb

Saturation

Radioactivity Logs 4elaiy) Gluse =
(S il 5 e 5) Lol Al e
The Gama —Ray log and caliper =
The Neutron log. (sl el =
Density Log. 48Sll (usse =
Sonic or Acoustic Log (&sall (el =
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The Dip meter Log
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Petroleum formation and occurrence . B.P.Tissot , D.H.Welte. New york .3
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1. E. W. Galen, Instrumental Methods of chemical analysis, Last Edition,
McGraw-Hill Kogakusha.
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+ The student studies in this course instrumentation, pressure control,
circulation pressure, Blowout preventers, mud monitoring.
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1- Introduce the importance of instruments to help the operation of drilling
(weight indicator, mud pump pressure gauge drilling recorder ).
2- Introduce the importance equipment to maintaining the operation
3- Introduce the importance equipment to keep the well under control during

drilling and Kick .
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Control
1. Valves

Type control valves
Air operated valves :
- 1-2-1 Globe valve.
- 1-2-2 Gate valves , Butterfly
valve ,Ball valve
Normal open-Air to close
Normal shut —Air to open
Electrical valves

Instrumen
2. tation

Weight indicator

Mud pump pressure Gauge
Rotary Tachometer

Rotary Torque indicators

Pump stroke indicator

Torque indicator(make up torque
gauge )

Drilling Recorder

Standpipe  pressure  Gauge,
Upper and lower Kelly cock
Data log unit or mud logger

Pressure
Control

Hydrostatic pressure and
formation pressure

Primary well control

Formation pressure

Circulating pressure, Equivalent
circulating density

Bottom hole pressure, Reduced
speed circulating pressure,
surge pressure, swab pressure
Kick warning sign

Soft shut in(flow check )

Hard shut in (closed the Bop)
Shut in d.p pressure
Shut in casing pressure
Maximum allowable
pressure

Kill mud weight
Killing methods

casing

110




Al-Balga’ Applied University

1997 ole Cannli

= Kill sheet

Annular Blowout preventers 6
Ram preventers

Drilling spools

Casing head

Control panel for remote
adjustable choke

Drillers control unit

Well monitoring unit

typical surface stack BOP

Choke and kill lines

Well D.p Blowout preventer

4, Monitoring Automatic valves (HCR
Systems valve)

Manual valves

Accumulator systems (koomey)
Components system

Separator configuration
Separator placement in mud tank
Degasser

Mud monitoring equipment
(electronic mud system)

» Flow Detectors

= Pit monitor

= Stripper, Quad Bop, Single/ Dual Bop, 6
Annular equipmen

= Additional Bop equipment

= well control procedures
Responsibilities

= Monitoring and Recording Equipment
for CTD

- CTU monitoring equipment coild
Tubing — drilling

- Dirilling fluid Monitoring
equipment

- Well bore steering and Navigation

- formation Evaluation

- Safety and emergency equipment

Well Control
Equipment for
5. Coild Tubing
Drilling
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. Preston.L.Moore and frank W.Cole. Drilling Practices manual, Tusla,

Oklahoma .1974.USA

. Preston.Moore."Drilling practices Manual”. Penn well books. Tusla,

Oklahoma 1986.

. Drilling Practices vol.1,2, Calgary, Alberta, Canada.1988 .
. Robert D.Grace. Advanced Blowout and well control. Gulf publishing

company .Houston, London, Paris ,Zurich, Tokyo. 1994.

. S.D.Joshi, Horizontal Well Technology, Pennwell Book, Tusla,

Oklahoma. 1991.

. 6- Weinberg. Instrumentation manual ,Mir.Publishers, Second

edition 1984.
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1. Robert D. Grace. Advanced Blowout and well control.Gulf Publishing
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2. S.D.Joshi, Horizontal Well Technology, Pennwell Books Tusla, Oklahoma
1991.
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Geoscince Series, Harper & Brothers publishers. New York.
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1. Tata McGraw-Hill publishing company limited Fluid flow

machin1983 .

2. John A., Reberson and Crow, Engineering Fluid Mechanics 6™ ed.
,John Wiley and sons, 1997.

3. R.S. KHURMI, A Textbook of Hydraulics. Fluid Mechanics and
Hydraulic Machines, S. Chand &company ltd. 18" ed.,1996.
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* This Course contains functions of drilling fluids, drilling fluid properties,

chemical materials used in drilling fluids, drilling fluid types, surfactants mud,

completion fluids, oil base mud, under balance drilling fluid, other types of
drilling fluid, trouble shooting of drilling fluids, cement chemistry.

s Al Balal) cilaad
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1. Introduce the importance of the functions of drilling fluid during drilling
operation.

2. Understand the importance of drilling fluids types.
3. Knows the importance, the preparation, the maintenance and the preservatives
of drilling fluid.
4. Introduce and understrad the importance of drilling fluids used in chemical
treatment in oil and gas field .

132



Al-Balga’ Applied University

s1a.g) 8aa gl awul daa gl &by giaa Cra )

1. In troduction = Functions of the drilling fluids 1

»  Mud weight
Drilling fluid = viscosity and Gel strength
2. properties = Plastic viscosity and Yield point 2
= Filtration
= Sand, liquid and solids

Bentonite

Barite

Calcium carbonate
Polymers

Caustic soda
CMC

Soda ash

Sodium lignosulfonate 4
Sodium polyacrylate

Calcium Chloride

NaCl

KCI

L.C.M (Los Circulation Materials)
= Barium carbonate BaCO3

= - Sodium Chromate

Drilling chemical
material fluids

Water Base mud:
= Spud mud :
- Preparation
- Properties
- Function
- Chemical Treated Muds
= Non —Dispersant mud
- Description 8
- Composition
- Preparation and maintenance
- Low solid High viscosity
- Concentration , Preparation
= Calcium treated muds
- Development and theory
- Principle Factors affecting

Drilling fluid types
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conversion
- Treatment and maintenance
= Lime treated muds :
- Classification of lime treated
muds
- Preparation
- Chemical Requirements
- Treatment and maintenance
= GYP muds
- Purpose and converting to a GYP
mud
- Treatment and maintenance of
GYP mud
= Calcium chloride muds
- Purpose and conversion
- Treatment and maintenance of
GYP mud
= Lignosulfonate muds
- Introduction
-Theory and Application
=  QOil Emulsion muds
- Introduction
- Description
- Emulsifying Agents
- Types of oil used
- Preparation
- Advantages and maintenance
= Salt Water Muds:
- Preparation
-Functions of salt muds
-Materials used in salt muds
-Saturated salt - water muds
-Preparation of saturated salt muds
-Treatment and maintenance
-Salt mud
-Functions
-Preparation of salt muds
-Treatment and maintenance of
salt muds
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Low solid polymer mud

- Description

- Properties, and Maintenance
- Low Solid starch Muds

- Description

Surfactants Mud

Maintenance:-

Surfactant Muds:

- Description

- materials used in surfactants
Muds

- Application

Completion fluids

Types of completion fluids:

- Ppreparation NaCL Solution

- Preparation NaCL - Na,CO;
Solution

- Preparation CaCl,- Na,CO;
Solution

- Preparation CaCl, Solution.

- Preparation CaCl, -ZnCL,
Solution

- Preparation KCL Solution

Oil base muds

Invert Emulsions:

- Introduction

- Theory of Emulsion, formation
and Behavior

- Application of Invert System —
drilling fluid, work over

- Completion fluids, Packer fluids,
Spotting fluid

- Treatment and maintenance

- Oil / water Ratio, properties

- True oil Base Muds

- Oil Base Packer fluids

Under balance
drilling fluid

Under balance drilling fluid.

Other types of
drilling fluid

Other types of drilling fluid foams,
Air, and Gases

10.

Trouble shooting of
drilling fluids

- Caving and sloughing shale
- Stuck Pipe
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- Lost circulation (L.C.M.)
- Foaming
- Problems involved in used of
Air &Gas drilling
- Calculation of the drilling
fluids Engineering:
o Annular flow
o Reynolds number
o Equivaleut circulating
Density ECD
o Bit Hydraulics
o Drop Pressure

11. Cement Chemistry =  Cement Chemistry 2
po ) (8 )k
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1. MAGCOBAR. Operations, Oil Field Products, Division Houston Texas.,
Drilling fluid Engineering Manual 1972 .

2. IMCO. Services, Halliburton Company, Applied Mud Technology, 1976.

3. Ray.Taylor, Drilling fluids, India, 1986.
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+» Contains testing experiments of mud properties such as mud weight, viscosity ¢
gel strength. Further experiments including filtration, cement slurry testing, dr
cement powder, liquid cement slurries, and hard set cement.
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Standard tests have been devised
for testing drilling fluids, most of
these test have been approved by
1. Part 1 API. However, there are certain
tests not included in API Standard
procedures. These tests will be
listed as follow

2. Weight Mud weight 2

3. Viscosity Viscosity and gel strength 2

Low temperature test
High temperature test
Sand content
Liquids and solids
Paper test strips
Electrical stability of emulsions
Chemical analysis
- Chloride
- Alkalinity and lime content
Total hardness
Calcium  sulfate; qualitative
method

Filtration

18

5. Part 2

Cement slurry Testing
Dry cement powder
Liquid cement slurries
Hard set cement

6. Testing
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1.MAGCOBAR.Operations, Oil Field Products Division Houston Texas,
Drilling fluid Engineering Manual, 1972.

2.IMCO, Services, Halliburton Company, Applied Mud Technology, 1976.

3. Ray.Taylor, Drilling fluids, India,1986.
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¢+ This course contains a study of Classification of drilling systems, drilling rig
types, rig power system, hoisting system, rotating system, circulation
system, drill bits, and blowout preventing system.
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1. Introduce the importance of drilling Engineering
2. Understand and describe drilling Rig types
3. Introduce the importance of hoisting, circulation, Rotary Drilling
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= 1-1-drilling history
. = 1-2-drilling stage
L Introduction = 1-3-ames of drilling
» 1-4-classification drilling system
= Rig types
- Portable land rigs
- Conventional land rigs
- Marine rigs
- Rig power systems:
2. Drilling Rigs - Mechanical drive
- DC generators and DC
motor (DC- DC)
- 2.2.3 AC generators, SCR
silicon controlled rectifier,
DC motor (AC- SCR)
= derrick or mast
= substructures
= rig floor
= the hoisting equipment
- 3.4.1-crowon block
- 3.4.2- traveling block
- 3.4.3- swivel
- - 3.4.4- hook
3. Hoisting system . 345-links
- 3.4.6-draw works and
drilling wire line
- 3.4.7- drilling wire line
- 3.4.8-winches
- 3.4.9-swab drum &line
top drive
rotary hose
4, Rigging » Rigging up and Rigging down
= drill pipes.
5 Drilling String and = drill collars

Drilling Assembly

stabilizers, reamers subs, shock

absorber
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drillinn string inspection

pipe &thread and connection
compresion , stress, traction
(tenstion,torstion, critical rotation
speeds, load safety factor)

Rig Floor Equipment

Rotary table, Kelly spinner, power
slips, automatic driller, automatic
driller, automatic cat head, bit
breakers, lift nipples, elevars, slips,
safety clamp, tongs

Circulating System

mud pumps
pump power requirements
centrifugal pumps
mud tanks
solid control equipment
- sand traps
- shale shakers, screens
- hydro cyclones (desilters and
desanders)
- centrifuge
- mud cleaner
trip tank

Drilling Parameters
Control

drillmeter

torsi meter

dinamometer

tachometer

mud pumps stroke per meter
counter

pressure gauges

inclinometer (TOTCO)

flows indicators

Tools and Fishing
Operation

introduction

causes fishing operation

fishing tools

external catch tools
internal catch tools

jars& bumper subs

9.3.4 cutters, internal &
external
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- magnets

- Safety joints

- milling tools

- washover tools
= freeing stuck pipes
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1- R.Aguilera, G.M.Cordell, G.W.Nicholl, Horizontal Wells, 1991. Gulf
Publishing Company, Houston, London, Paris, Zurich, Tokyo.
2- Preston.L.Moore and frank W.Cole. Drilling operation manual, Tusla,
Oklahoma ,1965, USA.
3- Preston.Moore. "Drilling Practices Manual”. Penn well books. Tusla,
Oklahoma.1974.
4- Preston L.Moore. "Drilling Practices Manual "Penn well Book, Second
Edition. Tusla, Oklahoma, 1986.
5- Drilling Practices Part 1, 2, Calgary, Alberta, Canada. 1988.
6- Carl.Gatilns. "Petroleum Engineering Drilling and Well Completion. 1960.
Englewood. Cliffs, N.J.
7- World Oils, Handbook of Horizontal Drilling and Completion Technology.
Gulf Publishing Company, Houston, London, Zurich, Tokyo.
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¢ The course contains a study of rotary drilling hydraulics. Factors affecting
penetration rate. Rotary drilling techniques. Vertical, directional and
horizontal drilling. Coring, casing, fishing, under balance drilling, and hole

problems.
sda) jall Balal) Calaal
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1- Introduce the importance of rotary Hydraulics
2- Understand casing design, hole problems fishing, and coring operation.

3- Knows the factors affecting penetration rate.
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= Steel-tooth (milled) bits
=  Tungsten carbide inserts bits.
=  Bearing, lubrication, roller bearing
sealed bearing, journal bearings
drilling  fluid passage ways,
formation  factors wear and
1 Drill bits problems, evaluation bit condition 3
' and costs.
= Care and maintenance, making up
the bit, running the bit into the hole
= PDC-Poly Diamond Crystallise
cutter bits
= Diamond bits: Economics, design,
maintaining a clean hole
» Introduction
» Rock characteristics
=  Mechanical factors
=  Effect of drilling fluid properties on
penetration rate
» Rotary Drilling Hydraulics
- Introduction
9 Factors affecting - Introdution to drilling Fluid 3
' penetration Rate - Plastic fluid flow,
calculations laminar,
turbulent flow
- Pressure drop through
circulating system
- Surge pressures and swab
pressures.
- Selecting nozelles sizes.
=  Mud Losses
=  Preventive measures & actions
3 Causes of Mud Losses | (I;/Iethods to determine the Losses 5
epth
» Total & partial Losses
=  Methods for sealing mud Losses
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- Mud plugs
- Cement plugs
- Other methods

Rotary drilling
techniques

= Directional,

= Vertical drilling
=  Fundamental principles
- Weight on bit, drill collar
and hole size
- Hole deviation
slanted and horizontal
drilling
- Surveying Equipment used in
mud motor, non magnetic
drill collar
- Orientation methods
- Planning a directional hole:
Long radius, Medium radius,
Short radius

Casing String

» Types of casing pipes

»  Well design & Casing selection

» Handling casing pipes & preparing
for running in hole

= Casing running in the hole

Cementing techniques

= Aims of cementing & cementing
jobs classifications
= Cementing equipment
silos, heads, lins..."
= Casing auxellary  equipment
"centralizers, baskets, stop rings,
scratchers, shoe, collars, plus...."
= Primary cementing: one stage,
multiple stages
Top up cementing
Balanced cement plugs
Remedial cementing
Liner equipment & cementing
Casing landing
Cementing calculation

"Truck,

Well Control

Blow Out Preventers (BOP's)
- Single ram preventers
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- Double ram preventers
- Annular preventer

Control units (Koomey)

Casing head
Casing spool

Tubing spool

X-mass tree

Drilling nipple

Flow line

API Flanges

Adapter flanges & spacers

Kick control

Formation pressure

Hydro static pressure

Oil & Gas flow to well bore
Indication & signs of gas & oll
Kick

Well Killing methods

Procedures to put a well under
control

Coring

General coring methods

Core head

Core barrel

Coring  procedure &  coring
equipment handling

Side wall coring

10.

Drilling problems

11.

Other drilling
methods

Percussion drilling
( cable tool drilling )
Turbo drill, turbine, mud motors
Under balanced drilling:

- Air drilling

- Foam drilling

- Aerated mud drilling
UBD equipment
Penetration rate comparisons
Hydraulic considerations

12.

Rigging up special
operation Tools

Completion equipment
Electrical logging
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1- R.Aguilera; G.M.Cordell; G.W.Nicholl, Horizontal wells 1991. Gulf
publishing company Houston ,London, Paris, Zurich, Tokyo.
2-world oils, handbook of horizontal drilling and completion Technology.1991,
Gulf publishing company Houston, | London, Zurich, Tokyo.
3-Applied Drilling Engineering, Adam.T.Bourgoyne Martin E.chenevert. Keith
K. Millheim F.S.Young gr.spe Text Book Series.vol.2.1991.
4- Preston.L.Moore and frank W.cole. Drilling operation manual,Tusla,
Oklahoma .1965.USA
5- Preston.Moore. "Drilling practices Manual”. Penn well books. Tusla,
Oklahoma
7- Preston L.Moore "Drilling practices Manual”, Penn well Book, Second
Edition .Tusla, Oklahoma 1986.
8- Drilling Practices Part 1,2, Calgary, Alberta, Canada.1988
9- Carl.Gatiln "Petroleum engineering”, Drilling and well completion. 1960
.Englewood, Cliffs, N.J.
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drilling wire lines.
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= Loss circulation,sticky pipes,
caving and treatment
Dl 3 gal g duS
6 Drilling string and assembly Aal) asale 5
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1- Drilling Practices Part 1, 2, Calgary, Alberta, Canada. 1988
2- Preston.L.Moore and frank W .cole. Drilling operation manual, Tusla,
Oklahoma.1965.USA
3- Preston.Moore. "Drilling practices Manual™. Penn well books. Tusla, Oklahoma
1974
4- Preston L .Moore "Drilling practices Manual "Penn well Book, Second Edition
.Tusla, Oklahoma 1986.
5- Drilling Practices Part 1, 2, Calgary, Alberta, Canada.1988
6- Carl.Gatiln, "Petroleum Engineering Drilling and Well Completion™.
1960.Englewood. Cliffs, N.J.
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+ The Course Contains a study of Types of completion, types of packers well

head equipment, testing by D.S.T tools, open hole, cased hole stimulation,
acidizing, fracturing.

s A1) Balal) Cilaa
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Introduce the importance of oil pay zones.
. Knows the types of completion
. Understand the importance of D.S.T in cased hole
. Having an ability to stimulate to increase the productivity of well

BwN e
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Introduction

Open hole completion

Perforated liner completion

Tubing string ,Size ,load weight
,and work pressure

1. Methods_ of = Single and double packer 7

Completion . : .
arrangement with concentric tubing
for doully completed flowing wells

= Multiple zone completion

= Well lifting (swabbing displacement

with lighter fluid Nitrogen or Dezil)

| introduction
Casing head
Tubing head
Casing Hanger
Tubing Hanger
X-Mass Tree
O-Ring Gasket
Chokes

Well Head
2. Equipments

Introduction

= Types of Drill Stem Test
- Open hole Test

- Cased hole Test

D.S.T Tools

Down hole Tools
Surface equipments
Operation description 7
Failure Operation

Problems due D.S.T. operation
D.S.T pressure chart

Care condition will be taken before
during and later on D.S.T operation
= Other testing methods down hole
pressure gauges

3. Drill Stem Test

i ) = Introduction
4, Well Stimulation = Types of stimulation 5
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= Acidizing
Hydraulic Fracturing

= In-situ combustion
= Steam injection
5. Other Methods = CO, Injection 5
= Chemical treatment
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1- George.V.Chilingarian, John.O, Sanjay Kumar, Surface Operations in
Petroleum Production, Vol.1,2, Elsavier — Amsterdam, Oxford — New York,
Tokyo, 1989.

2- Carl.Gatiln,"Petroleum Engineering”, Drilling and Well Completion, 1960,
Englewood, Cliffs, N.J.

3- A Primer of oil well service and workover. Third Edition. Austin, Texas
Dallas, 1979.
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+» Student studies behavior petroleum reservoir volumetric methods, hydraulics
under ground fluid flow in reservoir, darcy law, and well testing.

s Al Balal) Cilaad
AU ol Gaias e 150l o < of Al o &8 g Balall o34 Al jo 2my
Knows the behavior petroleum reservoir.
Calculating volumes of oil and gas in place.
Understand the Hydraulics fluid flow under ground.
Knows the type of fluid (oil, gas and water).
knows the fluid flow in porous media.
knows the well testing.

ok wnE
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= State of Fluids in Reservoirs

= Basic Information for

1. Introduction Reservoir Performance

= Development in Reservoir
Engineering

= Qil - Water Properties
- Solution gas — oil ratio
- Formation volume factor
- Isothermal compressilility

Reservoir Fluid - viscosity
2. Properties = (Gas Properties
- Gas Laws
- Specific Gravity

- Formation VVolume Factor
- Isothermal Viscosity
- Viscosity

= Porosity

= Permeability

= |sothermal Compressibility
= 4- Fluid Saturation

3. Rock Properties

Solution Gas Drive
Gas Cap Drive
Natural Water Drive
Combination Drive

Reservoir Drive
Mechanism

SN
"= ® ® =

Darcy Law

= Linear Flow of
Incompressible
Fluids

= Linear Flow of Compressible
Fluids

= Radial Flow of
Incompressible
Fluids

= Radial Flow of Compressible

Fluids

Liquid and Gas Flow
Equations
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6. Material Balance

= Introduction

Reservoirs

= Undersaturated Oil

= (Gas Reservoirs
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1- lon .cretu; c. beca; Al.Babskow; G.manolescu E. olga .soare. Ingineria
zacamintelor de hydrocarbon vol.1.2 ,editors Technica- Bucuresti. 1987 .
2- lon cretu; Hidraulica zacamintelor de hidrocarburi vol. 1 ,2 Editura Tehnica.

1987.

3- B.C.CRAFT and M.F.HAWKINS, Petroleum Reservoir Engineering, 1959.
4- JOHN LEE, "Well Testing", Textbook, series vol.1,1982
5- M.metsch; R.DRAGULESCU; V.petcovici ; A.TariueExtractia, Tratarea si

Transporrtul Titeiului si Gas.
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This course contains a study of oil well production by natural flow, optimization
of gas—oil separation, oil well performance, gas lift methods in oil wells, oil well
production by pumps, gas production technology, and gas treatments.

sda) jall Balal) Calaal
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1- Oil and gas production methods.
2- Reservoir energy, and how maintaining by other fluid injections
3- Well production by natural, artificial flow, sucker rod pump.
4- Equipment on surface and under ground.
5- Gas station and drying gas.
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= Production System

: : = Well Configuration
1. Ol Well Production = Surface and Substance 4
by Natural Flow .

Equipments

= Well Control System

= Types of separation
= Stage Seperation 4
= Flash Calculation

Optimization of Gas —
Oil Separation

» Productivity index, Flow
Efficiency, Wellbore Damage

= Inflow Performance

3. Oil Well Performance Relationship (IPR) 5

= Rate Prediction

» Parameters Affecting Well
Performance

= Production systems

. . = Well Configuration

4, Gas L'f.t Methods in =  Surface and Subsurface 4
Oil Wells .

Equipments

= Well Control System

= Sucker Rod Pumps
: : = Electrical Submersible Pumps
5. O|IV\[/JeIIPProduct|on = Surface and  Subsurface | 4
y Fumps Equipments
=  Well Control System

= Production System

= Well Configuration

Gas Production = Surface and Substance
Technology Equipments

= Well Control System

= Heat Exchangers

= Cooling

7. Gas Treatments " dehydration 4
= Gas analysis
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1- Thomas, O.Allen and Alan P.Roberts", Production Operations, Well
Completions, Workover and Stimulation™, vol.1,2. 1993. USA.

2- B.C.CRAFT and M.F.HAWKINS, Petroleum Reservoir Engineering, 1959.
3- JOHN LEE, "Well Testing " Textbook, series vol.1, 1982.

4- M.Metsch; R.DRAGULESCU; V.petcovici; A.Tariuc, "Extractia, Tratarea si
Transporrtul Titeiului si Gas", Bucuresti, 1977.
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Foundation for Rig, Leveling, Roads, = dal) '
Mud pit, Camp for Rig.
Introduction 4exie =
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Steady unidirectional flow
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unconfined aquifer
Sl ) il el el m
Steady radial Flow to a well Al g g A8 gal) olual)
Dpandl Ll cp Sl m Al
5 Confined aquifer Ground Water and 2
el Gl i m well Hydraulics
Well in uniform flow
(Gl of) i) ae o) shxill m
Steady Flow with uniform 4dekil)
recharge
roadll guall 55l ae ddlae w
Non equilibrium  equation  for
pumping tests
Introduction 4sxic =
DY Gliasy cladll g m
Tests Holes and well logs
Asall HLY) il G5k =
Methods for construction
shallow wells .
. Dug wells 3 séaall JLY) - Watev';,e;:'\“: A 3

38 8l o de gaall LY -
Driven wells
(Al ) ceall 4y gl ey -
Jected wells
Apanll JLY) jis 3k w
Methods for drilling deep wells
Cable tool  AsSLull aly) as )l
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method
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Hydraulic rotary (Sds,uel))
method
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Reverse rotary method

Well completion LY JWS) s olai) =

Perforation and s8ball 5 il -

screens

Gravel sl o) sl daas -
packing

Well () LYyl

development
zwy) o slaall JLY) jasd  w
Testing wells for production
Pumping equipment F&all Glawe =
LS L) Lleall -
DYl ae yis Al -
Maintenance and Repair of wells
Dbad) Laiid) HuYl ddasa -
Collector wells

» Drilling Operation
= Well Completion

ag gilal) Yy
Coiled Tubing

dadiom
Oil sorting (quality) kil dxe 5 Cliaie
L) Aallea g foall =
Pumping and oil treatment
Oil transport in the Jasl) & L) Jai
field
Jadal) Jail ) Glial -
Pipes oil transport
Pipes classification sxclue il o
Local pipes 4dse il o
Magisterial pipe s cwlil o
lebay s (Loshall ) i) a5 -
Pipe construction or connecting
Oil pumping béill & -
Storage il bl el gl o
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Jaall Jaka A
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tank
Storage bl all S 55 o
connection
Ul AN daw Ll o
Storage tank capacity
Jaal) 8 Jaadl) dallas -
Oil treatment in the field
Clladivall 5 ¢ Jadil) & cail sdll -
Oil impurities, emulsion
Oil emulsion <ldsiuall o5 -
Scope of Jaall 8 Jagil) dallas -
treatment
dalladll e cargll o
Cladaiiall (585 (e aall 48,k o
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Electrical 48 SV 45, )kl o
Method

Chemical 4Ll ds hll o
method

Measurements <lulall o

DY e Sl et m
Gas collection from wells
Glaanall (0 Ao gane SR (o Jladl aaeas -
Leaana 535 (ouai N Y Tl e L -
A sill Sl gl JA (e
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Gas purification ! 4. -
Gas dehydration Jtall —adas -
To breakdown dehydrated and -

protection
De sulfuration, De o
watering
Gas <l ) gr e
dehydration

Coosll g sy Sl alaisasn s e
Gas  (rsovell iy
Sweetening

) dallaa g asans
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2- Book of Soil Mechanics, Dr.S.B.Sehgal, 1984.
3- REbert. Daughrty, Fluid Mechanics with Engineering Applications, MC.
Graw Hill.
4- Tata, “limited Fluid Flow Machines” MCGraw Hill Publishing Company
1983.
5- John.A; rebersonand crowe, “Engineering fluid Mechanics”, 6" Ed, John
wiley and sons, 1997.
6- Todd. David K,""Ground water hydrology"". 1960.
7- M. Metsch; R. Dkagulescu; v.Petcovici ; A Tariuc; production, Treatment,
transport oil and gas ,Bucuresti 1977.
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' equations
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6. Venture mete 2
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devices. Diodes. Transistors. Amplifiers. Rectifiers. Logic gates and IC.
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