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Syllabus of Environmental Protection of Oil & Gas Fields

Course name: Environmental Protection of Oil & Gas Fields (bilingual)

Course code: 02003 Course credit: 2.0
Teaching hours: 32 Experiment hours:
Computer hours: Major: Petroleum engineering
Writer: Jiafang Xu, et al Department head: Yefei Wang

I : Course objectives
Environmental protection of oil & gas fields is an elective bilingual course. Students majored in
petroleum engineering could understand the environmental impacts of drilling & production operations
and the measures of treating petroleum wastes for environment protection from this course. Additionally,
study of this course could lay the foundation for those who want to engage in environmental protection
for oil and gas fields.
II : Foundational requirements
Bilingual teaching runs through the entire course. The foundation of this course, including chemical
principles (I&II), oilfield geology, drilling and production operation, oilfield chemistry, college English
for science and technology and professional English, should be learned first. Requirements for students: 1)
understanding the chief source and environmental influence impacts of oil & gas field pollutants 2) the
significant meaning of environmental protection 3) the measures for treating oilfield pollutants 4)
proficiency in professional English related to this course.
IIT: course content and period distribution
Chapterl intruduction 4h
Environment
OVERVIEW OF ENVIRONMENTAL ISSUES IN OILFEILD
Sources of Wastes
Environmental impact of wastes
Chapter2  drilling and production operations 8h
1 Drilling
Summary of the drilling operation
Drilling Fluids
Unwanted components
Drilling Fluid Separations
2 Production
Overview of production processes
Produced Water
Production Chemicals
Well stimulation
3 Natural gas production
4 other operations
Chapter3 The impact of drilling and production operations 12h
1 Toxicity Measurement
dose
concentration
2 Hydrocarbons
Hydrocarbon Families
Hydrocarbon Toxicity
3 Salt
Impact on Plants
Impact on Aquatic Organisms
4 Heavy Metals
5 Production Chemicals
6 Drilling fluids
Bioassays of drilling fluids
Treatment methods of drilling fluids
Impact on environment
7 production waters
8 Nuclear Radiation
9 Air Pollution


http://www.agoil.cn/bbs/read.php?tid=206894

10 Acoustic Impacts
11 Effects of Offshore Platforms
12 risk assessment of environment
Chapter 4 Environmental Transport of Petroleum Wastes and Its Treatment Methods 4h
1 pathway of petroleum waste
SURFACE PATHS
SUBSURFACE  PATHS
ATMOSPHERIC PATHS
2 waste treatment methods
Treatment of Water
Treatment of Solids
Treatment of Air Emis
Chapter 5  Planning for Environmental Protection 4h
1 ENVIRONMENTAL AUDITS
2 WASTE MANAGEMENT PLANS AND ACTIONS
3 CERTIFICATION OF DISPOSAL PROCESSES
Review and generalization
IV:Teaching material and references
{ENVIRONMENTAL CONTROL IN PETROLEUM ENGINEERING), [USA] JOHN

C. REIS, Gulf Publishing Company, 1996
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ZEILATR: Environmental Protection of Oil & Gas Fields (bilingual)
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(RFEACH R, SR T B K B/S 45K web FEFEIITTF REAR

=. BFEHNB5FRDEIEIN

B BRI 2 I

1. BF5%eF

2. AR RS AR

3. BRAFBORFERI A BT A 2%

B AR A R s 8 2N, AL 4 2

1. Bdagiiy 5 5L SEA N S
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4. W5 W

5. &
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2. PR
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3. (AL W AN RS 20 BT 2 S )

5 BRI 6 ZEF, AL 2 2t
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13



4. SR AMET (SQL)

FNT ARSI RER 6 27
1. A TREMMS, BESkRE

2. BRAFTF AR

3. AATHEST. TR, MEEROE. VEAIEE. g, MRS e

AR THENLIN LA 4 22iE, LML 2 2
LIRS KN

TCP/IP M 4% H IR H AR

web F2 3 [0 T & LA

. B REESEEN

CHHAENUR BRI D, R R, WAL, 2007,

CHHENVRAFBORIERLY, Zh ML, mS5E2E HAREE 2008;

CHHENURAEBORIEREY , PRBR, W b 2000

hadiS SN i~ Il e
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BEILAFR: Programming Language (VB)
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B REPBERFERERER, A SRR IR LAE TR I F TSN U W S B ) @ 4T T R U 56
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AERMEPMER: while I, for fFIF, TEHAMIKE.

1. goto iETJHIEAEH, while #E4], do-while i) 2 2EI
2. for l%/‘jj 2 %HTJF
3. THHIIHKE, break 5 continue 1WEH) A
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3. ECA A B IE N

4. A R T R

B S T R T A 2 2EI

AERE M IR E g d R R A — .

1. WHEIFRE R

2. TR T Z g

B BiH M TS 4 2E

AERE SR WP BAIOIEARYL AN I Th e, BRI EEER, 8l T ES
B PR JRUUA 7755
- ARSI A RN T
Bl & T A
— MR E TSRk
Ve AL
FBf oA
RFRAE YA 8 L AL B

[\

S

AN L AW N =

20



s EIE. sedEAnKuh 2 M

AFRE SR I TRI . iR LR AR (FE N s SR AR RS . AR
AR ML

1. HGa4ik. EIHFTE

2. JHTERIG AR SE T E

3. I SEA

FNE KM T EEAR 4 2

ARENESAMES: L2 ABCRM. AR EE & R, ENE; TR IF AN
R BRIAH N () T 2 S H0s ik

1. AWK R

2. MR AR R D 2R W )
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I AFR: Well Drilling Engineering
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=. BEABRSZFR BRI
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Syllabus of Reservoir Engineering

Course Name (CH): Reservoir Engineering
Course Number:02104 Credit:4 Course Hours:64 Experiment hours:
Programming hours:4 Designed for: Petroleum Engineering (Pakistan)
Program Designer: Faculty members of Reservoir Engineering
Director of department: Su Yu-liang

I .Objectives

This is a lecture course designed for oversea undergraduate students of petroleum engineering. This
course introduce the basic knowledge of reservoir engineering, including design of oil field development
plan, dynamic performance of water-flooding of reservoir, adjustment of development plan, and reservoir
management. After studying this course, the students should know the basic conception and knowledge
of reservoir engineering, and the procedure to design develop plan, and be able to predict the
performance of water flooding reservoir and learn to know the methods of reservoir development
adjustment.

II .Prerequisites

The students should have studied the following courses: Petroleum Physics, Fluid flow mechanics in
porous media.

III.Contents and Proposed Teaching Hours

Chapter 1 Basics of Reservoir Engineering 14 hours

1) The basic procedure of oil field exploration and Development 2 hours
Learn to know the major procedure and steps from oil field exploration and development

2) Reservoir Appraisal 4hours

The basic characteristics of oil reservoir, definition and classification of reserve, the volumetric
method to calculate reserve and oil in place, the natural source of energy to produce oil, characteristic
of different drive mechanism.

3) Principles of strata combination 2hours
Conception of commingled injection and production, separate zone water injection and production.
Principals of reservoir zonation.

4) Water-flooding well pattern 4hours
Selection of flooding patterns, optimum time to water flood ,overall recovery efficiency

5) Reports of reservoir development plan 2hours
Chapter 2 Performance Prediction of Immiscible Water Flooding 12 hours

This chapter introduces the dynamic performance prediction method for immiscible water flooding,
including the prediction for constant injection rate and constant pressure for 1D flooding, segregation,
water coning, and at last the basic principle of reservoir simulation.

1) One Dimension water flooding performance prediction 4 hours
2) Gravity segregation and water conning 2 hours
3) Calculation of areal water flooding 2 hours
4) Introduction of reservoir simulation 4 hours
Chapter 3 Well Test 12 hours

This chapter introduces the conception and method for well test, including the pressure drawdown
test and pressure buildup test, the method to determine the average formation pressure, the method to
calculate the flow efficiency, and the basic knowledge for modern well test interpretation.

1) Conception of well test 1 hours
2) Well test for homogeneous formation 2 hours
3) Pressure Analysis in Pseudo-Steady State Period 2 hours
4) well test examples 2 hours
5) Well test for dual porosity system model 1.5 hours
6) Well test in vertical fracture model 0.5 hours
7) DST test 0.5 hours
8) Well test for gas well 0.5 hours
9) Type curves method in modern well test 2 hours

Chapter 4 Reservoir Dynamic Analysis 15 hours

This chapter gives the principles and application of material balance equation, the method to confirm
geological reserve with MBE, the water influx mode and calculation, the application of decline curve and
the water-flooding curve.

1) the conception of reservoir dynamic analysis 1 hours
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2) material balance equation and application 5 hours

3) water-flooding curve and application 2.5 hours
4) decline curve analysis 2.5 hours
5) evaluation to reservoir pressure system 2 hours
6) method to calculate well density and economic reserve 2 hours
Chapter 5 Oil Field Development Adjustment 5 hours

This chapter introduces the method to study the remaining oil, the hydraulic adjustment for reservoir
development, the unstable water injection conception and the application of horizontal wells.

1) remaining oil and its distribution 1 hours
2) hydraulic method to improve development effects 1 hours
3) application of horizontal wells 2 hours
4) reservoir development adjustment examples 1 hours
Chapter 6 Development for complex oil field 2 hours

This chapter introduces some conception and new technologies for complex reservoirs, including
viscous oil reservoir, complex block reservoir, low permeability reservoir and oil condensate reservoir.
Chapter 7 Reservoir Management 4 hours
This chapter introduces some conception of modern reservoir management, including the history of
reservoir and some new technologies.
IV.References:
1. Water Flooding. G. Paul. Willhite, The Society of Petroleum Engineers,TX,1986;
2. Principles of Petroleum Reservoir Engineering. Gian Luigi Chierici. Springer Verlag,1995.
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Syllabus of Gas Reservoir Engineering

Course Name (CH): & Li2(WiE)
Course Number:02105 Credit:2 Course Hours:32 Experiment hours:
Programming hours: Designed for: Petroleum Engineering
Program Designer: Sun Ren-yuan, Zhang Zhi-ying
Director of department: Su Yu-liang
I .Objectives
This is a lecture course designed for undergraduate students of petroleum engineering. This course is
to make the students know the basic knowledge of properties of the reservoir fluid, the fluid flow in
porous media, gas volumes and material balance calculations, decline curve analysis for gas wells and
pressure transient test of gas wells. After studying this course, the students should be able to use the
knowledge obtained to analyze and tackle the problems encountered in gas reservoir engineering.
II .Prerequisites
The students should have studied the following courses: Physical chemistry, petrophysics, fluid flow
mechanics and reservoir engineering.
III.Contents and Proposed Teaching Hours
INTRODUCTION 1 hours
The status of natural gas, development methods for gas reservoirs, the contents and objectives of this
course.

Chapter 1 PROPERTIES OF NATURAL GAS 5 hours
1. The composition, apparent molecular weight and specific gravity of natural gases 1 hour
2. Phase diagrams of a multi-component system 1 hour
3. Equation of State for natural gases 1 hour
4. PVT properties of natural gases 2 hours
Chapter 2 FUNDAMENTALS OF FLUID FLOW IN POROUS MEDIUM 6 hours
1. Ideal reservoir model 1 hour
2. Derivation of the diffusivity equation 2 hours
3. Solution to the diffusivity equation 2 hours
4. Principle of superposition 1 hour
Chapter 3 GAS VOLUMES AND MATERIAL-BALANCE CALCULATIONS 4 hours
1. Volumetric method 2 hours
2. Material-balance method 2 hours
Chapter 4 DECLINE-CURVE ANALYSIS FOR GAS WELLS 4 hours
1. Types of decline curves 2 hours
2. Analysis methods of decline curves 2 hours
Chapter 5 PRESSURE-TRANSIENT TESTING OF GAS WELLS 12 hours
1. Concept of pressure-transient test 1 hour
2. Principle of pressure-transient test 2 hours
3. Analysis methods of pressure-transient test 4 hours
4. Effect of Non-Darcy 2 hours
5. Effect of fractures 2 hours

IV.Textbooks and References

1. SUN Ren-yuan, ZHANG Zhi-ying, LI Ai-fen. Gas Reservoir Engineering, Press of
China University of Petroleum, 2010.

2. John Lee and Robert A. Gas Reservoir Engineering, Wattenlarger, 1996;

3. Zhong Fu-xun. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
2001;

4.Li Shi-lun, et al. Design of Gas Field Development Plan (in Chinese). Beijing: Press of Petroleum
Industry, 2006;

5.Wang Ming-hua. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
1997;

6.Gang Qin-lin. Basic Applied Technology in Gas Reservoir Development (in Chinese). Beijing:
Press of Petroleum Industry, 1997,
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Syllabus of Gas Reservoir Engineering

Course Name (CH): S L2(WE)
Course  Number:02105 Credit:2.5 Course Hours:40 Experiment  hours:
Programming hours: Designed for: Petroleum Engineering (International students)
Program Designer: Sun Ren-yuan, Zhang Zhi-ying
Director of department: Su Yu-liang
I .Objectives
This is a lecture course designed for undergraduate students of petroleum engineering. This course is
to make the students know the basic knowledge of properties of the reservoir fluid, the fluid flow in
porous media, gas volumes and material balance calculations, decline curve analysis for gas wells and
pressure transient test of gas wells. After studying this course, the students should be able to use the
knowledge obtained to analyze and tackle the problems encountered in gas reservoir engineering.
II .Prerequisites
The students should have studied the following courses: Physical chemistry, petrophysics, fluid flow
mechanics and reservoir engineering.
III.Contents and Proposed Teaching Hours
INTRODUCTION 1 hours
The status of natural gas, development methods for gas reservoirs, the contents and objectives of this
course.

Chapter 1 PROPERTIES OF NATURAL GAS 6 hours
1. The composition, apparent molecular weight and specific gravity of natural gases 1 hour
2. Phase diagrams of a multi-component system 1 hour
3. Equation of State for natural gases 1 hour
4. PVT properties of natural gases 3 hours
Chapter 2 FUNDAMENTALS OF FLUID FLOW IN POROUS MEDIUM 10 hours
1. Ideal reservoir model 2 hours
2. Derivation of the diffusivity equation 3hours
3. Solution to the diffusivity equation 3 hours
4. Principle of superposition 2 hours
Chapter 3 GAS VOLUMES AND MATERIAL-BALANCE CALCULATIONS 5 hours
1. Volumetric method 2 hours
2. Material-balance method 3 hours
Chapter 4 DECLINE-CURVE ANALYSIS FOR GAS WELLS 6 hours
1. Types of decline curves 2 hours
2. Analysis methods of decline curves 4 hours
Chapter 5 PRESSURE-TRANSIENT TESTING OF GAS WELLS 12 hours
1. Concept of pressure-transient test 1 hour
2. Principle of pressure-transient test 2 hours
3. Analysis methods of pressure-transient test 4 hours
4. Effect of Non-Darcy 2 hours
5. Effect of fractures 2 hours

IV.Textbooks and References

1. SUN Ren-yuan, ZHANG Zhi-ying, LI Ai-fen. Gas Reservoir Engineering, Press of China
University of Petroleum, 2010,

2. John Lee and Robert A. Gas Reservoir Engineering, Wattenlarger, 1996;

3. Zhong Fu-xun. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
2001;

4.Li Shi-lun, et al. Design of Gas Field Development Plan (in Chinese). Beijing: Press of Petroleum
Industry, 2006;

5.Wang Ming-hua. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
1997;

6.Gang Qin-lin. Basic Applied Technology in Gas Reservoir Development (in Chinese). Beijing:
Press of Petroleum Industry, 1997,
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Syllabus of Filtration Mechanics

Course Name: Filtration Mechanics
Course Number: 02108 Credit: 4 Teaching Hours: 64 Experiment Hours:
Programming hours: 4 Designed for: Foreign students
Program Designer: Zhang Jian-guo Zhang Kai  Director of department: Su Yu-liang
I .Objectives

Filtration Mechanics is an important embranchment of fluid mechnics, the fundation for developing
reservoir fluid, and a basic major course for petroleum engineeing students. This course is to provide
students with fundamental knowledge, concepts and expertise.

II .Prerequisites

Because this course is a fundamental course and very theoretic, it requires students have relative
basic knowledge to accomplish the designed content. The students should have studied the following
courses: Petroleum geology, Syllabus of Petrophysics, Advanced Mathematics, Complex Function,
Mathematics and Physics Method and so on..

Requirements:

1. This course enables students to analyze and solve filtration problem with scientific attitudes and
methods;

2. This course enable students to grasp the basic law of oil, gas and water filtration as well as ues it
to solve actual filtration problems;

3. This course enable students to set a solid foundation to solve filtration problem with filtration
mechanics in the future.

III.Contents and Proposed Teaching Hours

Filtration Mechanics is a systemic and integral major course, which involves a lot of contents. So it
is difficult to accomplish all the contents in limited time. Hence, the chapters with * is not learned in class.
Students who have extra ability can learn by yourselves after class. However, all students are required to
grasp the basic knowledge.

Chapter 1 BASIC CONSEPTS AND LAW OF FILTRATION 8 hours
Main points and difficulties: porous medium and relative properties with filtration, mechanic analysis,

basic law of filtration, filtration style and continuous medium field.

1. Introduction 2 hours
2. Reservoir and Simplification 1 hours
3. Porous Medium and Continuous Field 1 hours
4. Mechanic Analysis in Filtration and the Concepts of Pressure 1 hours
5. Basic Law of Filtration and Filtration Style 1.5 hour
6. Non-linear Filtration Rule 0.5 hours
7. Filtration Rule under Low Velocity 0.5 hours
8. Double Phase Filtration Rule 0.5 hours
Chapter 2 BASIC CONSEPTS AND LAW OF FILTRATION 4 hours
Main points and difficulties: general structure of filtration model and continuous equations
1. the Principle of Building Mathematic Filtration Model 1 hours
2. Motion Equation, State Equation and Continuous Equation 1 hours
3. Typical Mathematic Filtration Model 1 hours
4. Boundary Condition and Initial Condition 1 hours
Chapter 3 FILTRATION CONCEPTS OF SINGLE PHASE IN STABLE FLOWING FIELD
16 hours

Main points and difficulties: basic filtration equation and its solution, potential additive, mirror effect
method, complex potential additive.

1. the Solution for Single-Phase Filtration in Stable Field and Its Application 15 hours
2. the Imperfection of Well and Its affects to Filtration 0.5 hours
3. Flow-After-Flow Test 1 hours
4. Potential Additive and Multiwell Interference 0.5 hours
5. Potential Additive and Its Typical Application 15 hours
6. Mirror Effect Method to Boundary Problem 3 hours
7. Complex Potential Theory and Its Application 3 hours
8. Conformal Mapping and Its Appliction 25 hours
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9. Equivalent Filtration Resistance Method 2.5 hours

Chapter 4 THE UNSTABLE FILTRATION OF SLIGHTLY COMPRESSIBLE FLUI 12 hour

Main points and difficulties: physical process, typical solution for infinite reservoir, additive principle,
solution for finite reservoir.

1. Unstable filtration process 2 hours
2. The Typical Solution for Infinite Reservoir Filtration 2 hours
3. Typical Solution for Unstable Filtration in Finite Reservoir* 2 hours
4. Additive Method and Mirrior Effect in Unstable Filtration 2 hours
5. Solution for Pseudo Stable Filtration in Circular Reservoir 2 hours
6. Unstable Filtration with Time Variable------ Duhamel Principle* 2 hours
7. Pressure Transient Testing 4 hours
Chapter 5 GAS FILTRATION THEORY 8 hour

Main points and difficulties: fundamental equation for gas filtration, basic solution for stable filtration
and unstable filtration, pressure function.

1. Mathematic Model for Gas Filtration 1.5 hours
2. Stable Solution for Gas Filtration 1.5 hours
3. Flow-After-Flow Test for Gas Well 1.5 hours
4. Typical Solution for Unstable Gas Filtration Equation 1.5 hours
5. Pressure Transient Testing for Gas Well 2 hours

Chapter 6 OIL-WATER FILTRATION THEORY 8 hours

Main points and difficulties: fractional flow function, equisaturation equation, saturation distribution
and its change rules.

1 Basic Differential Equation for Oil-Water Filtration 2 hours
2. Piston-like Displacement 1 hours
3. Non-Piston-like Displacement 5 hours
Chapter 7 OIL-GAS FILTRATION THEORY 4 hours

Main points and difficulties: analysis method for stable and unstable oil-gas filtration and its
solution .

1. the Physical Process for Oil-Gas Filtration 1 hours
2. Mathematic Model for Oil-Gas Filtration 1 hours
3. Stable Filtration for Oil-Gas Filtration 1 hours
3. Unstable Filtration for Oil-Gas Filtration 1 hours
Chapter 8 DOUBLE MEDIUM FILTRATION THEORY 6 hours

Main points and difficulties: mathematic model for sigle phase filtration and typical solution, well
testing pressure curves, double-phase filtration and its typical solution.

1. Mathematic Model for single phase in double media 1 hours
2. Typical Solution in Infinite Reservoir for Double Media 1.5 hours
3. Typical Solution in finite Reservoir for Double Media 1.5 hours
4. Oil-Water Filtration in Double Media Reservoir 2 hours
Chapter 9 INTRODUCTION TO COMPLEX POTENTIAL THEORY 12 hours

Main points and difficulties: basic concepts and phenoma, disposal method for complicated filtration
problems.

1. Physical and Chemical filtration in Porous Medium 3 hours
2. Non-Newton Fluid Filtration 3 hours
3. Isothermal Filtration 3 hours
4. Filtration in Complicated Medium 3 hours

Note: 60 teaching hours in the required 64 hours are set for chapter 1 to chapter 7. The
other 4 teaching hours are used for students to familiarize numerical simulation software. Chapter 8 and
chapter 9 are learned by students themselves, and these contents are not included in the test paper.
IV.Textbooks and References
. Filtration Mechanics of Reservoir, Zhang Jianguo, Press of UPC, 2009;
. Filtration Mechanics of Reservoir, Zhang Jianguo, Press of UPC, 1998;
. Fundation of Filtration Mechanics, Liu Weining, Press of UPC, 1985;
. Modern Filtration Mechanics of Reservoir. Ge Jiali, Press of Petroleum Indutry, 2003
. Dynamics Of Underground Water and gas, Chen Zhongxiang, Press of Petroleum Industry, 1982;
. Fluid Dynamics in Porous Medium, Bell(Author), Li Jingxian(Translator), Press of Architecture
Industry of China, 1983;
7. Fluid Flowing in Porous Medium, Chen Zhongxiang(Translator), Press of Petroleum Industry,
1984;

AN AW~
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8. Oil and Gas Filtration Mechanics in Reservoir, Lang Xinzhao, Press of UPC, 2001;

9. Filtration Mechanics, Zhai Yunfang, Press of Petroleum Industry, 2003;

10. Filtration Mechanics in Reservoir, Li Zhiping, Press of Petroleum Industry, 2001;

11. Fundation of Filtration Mechanics, Wang Xiaodong, Press of Petroleum Industry, 2006;

12.. Fluid Dynamics in Porous Medium. Li Jingsheng(Translator), Jacab Bear(Author), Press of
Architecture of China, 1983;

13. Advanced Filtration Mechanics, Kong Xiangyan, Press of Science and Techonoloy University of
China, 1999.
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Syllabus of Physical Properties of Petroleum Reservoir

Course Name (CH): SH/Z4738
Course Number: 02109 Credit: 3.5 Teaching Hours: 56 ~ Experiment hours:14
Programming hours: None Designed for: Foreign students
Program Designer: Zhang Zhi-ying Director of department: Su Yu-liang

I. Objectives

This is a lecture-lab course designed for undergraduate students who major in petroleum engineering.
This course is to make the students get a basic knowledge of the fundamental concepts and theories in
petroleum filed development and to enable students to use the knowledge obtained to analyze and tackle
the problems encountered in petroleum production. This course is also to provide students with
opportunities to develop basic experimental skills and provide a base for continuing study of other
courses relevant to petroleum engineering.

II. Prerequisites

The students should have studied the following courses: Advanced Mathematics, General Physics,
Petroleum geology, Principles of Chemistry and Thermodynamics.

II. Contents and Proposed Teaching Hours

Lectures

INTRODUCTION 0.5 hour

Chapter 1 PROPERTIES OF RESERVOIR FLUIDS 13.5 hours
1.1 Phase Behavior of Hydrocarbon System 3.5 hours

Chemical composition, commercial value and classification of hydrocarbon systems. Phase behavior
of single-, two- and multi-component systems and their applications. Phase diagrams of typical
hydrocarbon reservoirs. Isothermal retrograde condensation.

1.2 Solution and Separation Process in a Gas-Oil System 3 hours

Henry’s law. Solubility of natural gas in crude oil and its influencing factors. Derivation and
application of equilibrium equations. Separation manners of oil-gas system and the calculation of
multi-stage separation.

1.3 Properties of Natural Gas 4 hours

Composition and its presentation of natural gas. Apparent molecular weight and specific gravity.
Equation of state for ideal gas and real gas. Determination of z-factor. coefficient of isothermal
compressibility. Formation volume factor. characteristics of gas viscosity at low and high pressures and
the determination of gas viscosity.

1.4 Properties of Crude Oils 2 hours

Definitions of Solution gas-oil ratio, formation volume factor, total formation volume factor,
isothermal compressibility, viscosity and shrinkage factor. The variation of the above properties of crude
oil with pressure and the according reasons. Empirical and experimental determination of the PVT
properties of crude oil.

1.5 Properties of Oilfield Water 1 hour

Salinity of formation water. Classification of water type. Determination of PVT properties of
formation water.

Chapter 2 PROPERTIES OF RESERVOIR ROCKS 13 hours

2.1 Properties of Rock Matrix 2 hours

Granulometric composition and its determination methods and its presentations. Specific surface
area and its determination.

2.2 Porosity of Reservoir Rocks 3 hours

Pore, pore structure, types of pores. Definition, influencing factors and determination of porosity.
Rock compressibility, pore compressibility and total compressibility and their applications.

2.3 Permeability of Reservoir Rocks 3 hours

Darcy’s experiment, Darcy’s law and its application. Absolution permeability and its unit. Principle
and method to determine gas permeability. Klinkenberg effect. Influencing factor of permeability.
Average permeability of heterogeneous reservoirs.

2.4 Fluid Saturation 2 hours

Definition of fluid saturation and its determination method. Definitions of connate water, residual oil
and remaining oil.

2.5 Cementing Materials and Types of Cementation in Reservoir Rocks 1.5 hours

Characteristics of commonly encountered clay minerals. Types of cementation. Characteristics of
calcareous cement and sulphate cement.
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2.6 Capillary Tube Model and Its Application 1.5 hours

Capillary tube model. Fluid flow in capillary tubes. Relationship between permeability, average pore
radius and specific surface area.

2.7 Other Properties of Reservoir Rocks *

Chapter 3 PROPERTIES OF POROUS MEDIUM CONTAINING MULTIPLE FLUIDS 13 hours

3.1 INTERFACIAL TENSION 2 hours

Interfacial energy between two-phase interface. Interfacial tension of reservoir fluids. Influencing
factor of interfacial tension. Adsorption and Gibb’s isotherm.

3.2 WETTABILITY OF A SOLID AND DISTRIBUTION OF OIL AND WATER IN PORES

3 hours

Wettability, contact angle, adhesion tension, Young’s equation, wetting hysteresis, wettability
reversal. Wettability of reservoir rocks and its influencing factor. Determination of rock wettability.
Distribution of water and oil in reservoir rocks.

3.3 CAPILLARY PRESSURE 4 hours

Definition of capillary pressure. Derivation and application of capillary pressure equation. Jamin’s
effect. Determination of capillary pressure. Conversion of capillary pressure between different systems.
Characteristics and characteristic parameters of capillary pressure curve. Application of capillary pressure
curve. J function and its application.

3.4 RELATIVE PERMEABILITY 4 hours

Definitions of absolute permeability, effective permeability and relative permeability. Two-phase
relative permeability curve and its characteristic parameters. Influencing factors of relative permeability
curve. Determination of relative permeability. Definitions of mobility, mobility ratio and water cut.
Applications of relative permeability curve.

Chapter 4 FUNDAMENTALS OF ENHANCED OIL RECOVERY 4 hours

4.1 Oil Recovery factor and Its Affecting Factors 2 hours

Definitions of oil recovery factor, primary recovery, secondary recovery and tertiary recovery.
Natural driving energy and driving types. Oil recovery factors at different driving mechanisms. Sweep
efficiency and displacement efficiency. Influencing factors of oil recovery factor.

4.2 Enhanced Recovery Methods 2 hours
Types of EOR. The main mechanism to improve oil recovery factor by different methods.
Experimental Practice 12 hours
1) PVT Tests of Formation Crude Oil 2hours
2) Measurement of Porosity 1 hours
3) Measurement of Fluid Saturation 1 hours
4) Measurement of Specific Surface Area 2 hours
5) Measurement of Gas Permeability 2 hours
6) Measurement of Carbonate Content in Rocks 2 hours
7) Measurements of Capillary Pressure Curve 2 hours

8) Measurement of the Density and Viscosity of Crude Oil *
9) Measurement of Interfacial Tension*
10) Analysis of natural gas composition*
11) Measurement of Wettability*
Notice: *--Selective experimental items
IV. Textbooks and References
Textbook:
Properties of Petroleum Reservoir, Li Ai-fen, Zhang Zhi-ying. Press of UPC, 2006.
References:
L CGlE s, ZZRGE, 955 T, AR i, 2003;
2. G EEE) TG, A T RRAE, 19945
3. GEYED » BooTE, Al Dk s R, 2003;
4.The Properties of Petroleum Fluids, William, D, Mcain Jr. Penn Well Publishing Company, Tulsa,
Oklahoma, 1990;
5.Petroleum Reservoir Engineering Physical Properties , James, W. Amyx.. McGraw - Hill Book
Company, Inc. 1960;
6.Petrophysics. Djebbar Tiab, Erle C.Donaldson,.Gulf Professional Publishing. 2004,
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Syllybus of Rock Mechanics

Course Name: Rock Mechanics

Course Code: 02112 Credit: 2 Hours: 32 Test Hours:
Computer Hours: Majore: Petroleum Engineering
Writer: Cheng Yuanfang Department Director: Bu Yuhuan

I . Course Subject
This course is an elective for students in petroleum engineering. Learning through this course so that
students master the basic characteristics of rock material, rock deformation and damage characteristics of
rock, failure criteria used, the concept of In-Situ Stress and the identification methods, combined with oil
and gas wells wellbore stability, hydraulic fracturing, and out of Sand prediction of engineering practice
in rock mechanics problems, understand the methods of analysis of rock mechanics and procedures, and
the complexity of practical engineering problems have some understanding of.
II. Basic requirements
Learning this course should have the basic geology and mechanical knowledge, should
be the basis of geology and engineering mechanics to open this course after completing their
studies. The program was in English and Chinese bilingual education and requiring students
to have good English foundation for completion of this course, required in the professional
vocabulary and professional proficiency in English have been greatly improved.
III. Teaching content and hours allocation recommendations
Chapter 1 Introduction 2hours
(1) Rock mechanics introduction
rock mechanics research content, research methods; the relationship and differences of
rock mechanics and materials, mechanics, elastic-plastic mechanics; the history of rock

mechanics.

(2) The basic characteristics of rock material

The origins of rock, organizational structure characteristics, the characteristics of rock material.

(3) Application of rock mechanics and its development

Chapter 2 Stress Analysis

This chapter focuses on the concept of stress and strain, rock mechanics provides the sign of stress,
uniaxial, biaxial and triaxial state of stress concept.

The definition of stress and strain state; signs of stress in rock mechanics; 2hours

Principle stress and uniaxial, biaxial and triaxial stress state 2hours

Chapter 3 Deformation characteristics of rock

This chapter will master of rock deformation at room temperature and atmospheric pressure and
the law, master of temperature, confining pressure, pore pressure, loading rate on the impact of the law of
rock deformation..

(1) Mechanical properties of rocks under normal temperature and pressure 2hours
(2) Confining pressure on rock properties
(3) Temperature on the mechanical properties of rock 2hours

(4) Pore pressure on the mechanical properties of rock

(5) Of loading rate on mechanical properties of rock

Chapter 4 Rock failure criterion

This chapter focuses on the failure types in tensile stress and compression stress state, Coulomb -
Navier criterion, Mohr criterion and planar Griffith fracture criterion.

(1) The type of rock damage Thour

(2) Rock failure criterion (Coulmob-Navier, Mohr and Griffith 3hours

Chapter 5 The strength characteristics of rock

This chapter focuses on the basic methods of Triaxial test of rock mechanics and a variety of rock
strength concepts.

(1) Rock sample preparation lhour
(2) Uniaxial compressive strength test lhour
(3) Uniaxial tensile strength test lhour
(4) Shear strength test of rock lhour

Chapter 6 In-Situ Stress and its measuring technology
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This chapter will be to Grasp the concept of rock in-situ stress, forming mechanism and the
determination methods.

(1) The description method of stress lhour
(2) Stress distribution lhour
(3) In-Situ Stress Testing Thour
(4) In-Situ Stress Calculation lhour

Chapter 7 Wellbore stability mechanical problems
This chapter focuses on the mechanisms of borehole instability, the concept of collapse pressure and
fracture pressure, straight-hole formation collapse pressure and fracture pressure calculation.

(1) The types of borehole stability lhour
(2) Stress analysis of the rock surrounding the borehole and damage prediction 2hours
(3) The influence factors of borehole stability lhour

Chapter 8 The extension law of hydraulic fracturing
This chapter will be to master the basic principles of hydraulic fracturing in rock mechanics and the
relationship between the borehole cracking and fault type of relationship.

(1) Hydraulic Fracturing introduction lhour
(2) The relationship between fracturing type and In-Situ Strsee Thour
(3) Treatment pressure explanation Thour

Chapter 9 Sand production prediction
This chaptewill Grasp the mechanism of Sand production hazards, and learn the critical produrction
pressure drop for sanding.

(1) Sand production hazards lhour
(2) Mechanism of sanding lhour
(3) Sand control measures Thour

IV. textbook and reference materials
1.Rock mechanics in oil and gas engineering, CHENG Yuanfang, Textbook,1998;
2.Petroleum Related Rock Mechanics, E. Fjaeretal, Elsevier, 1992;
3.Rock Mechanics Fundations, J. C. Jackeatl, 1981;
4.Rock mechanics and engineering, CAI Meifeng, Science Press, 2002
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Syllybus of Fluid Jet Technology-Fundamentals and
Applications Teaching Program

English title: Fluid Jet Technology Fundamentals and Applications

Course code: 02113 Credits: 2 Credit hours: 32  Experiment hours:
Computer Hours: Majors For: Petrol. Eng.B. Z, Naval Architecture and Ocean Eng B
Penner:: Yang Yong-yin Director of Department (Teach.& Res.Division ): Bu Yuhuan
I .Goal of the Course
{Fluid Jet Technology Fundamentals and Applications) (Bilingual Course) is a major course

for Petroleum Engineering B, Z and for Naval Architecture and Ocean Eng B. This course mainly
introduce theoretic fundamentals of fluid jet technology, principles and work mechanisms for several
typical water jet in cutting, and applications of water jet technology to petroleum engineering. Through
the learning of this course, students would have a systematic concept, state of the art on water jet
technology and help to build a whole knowledge system about petroleum engineering, and help to
increase their ability.

II. Requirements

As a major course, there are some perquisites to study it. And after the finish of this course, students
should meet the some requirements. These are:

1. Bilingual teaching with English and Chinese;
After learning of <Fluid Mechanics in Engineering> and basic English;
Grasp the properties of jet flow, historic development and state of art of WIT;
Know how to design different jet nozzles, jetting system;
Get known the work principles of cavitating jet, polymer solution jet and abrasive je;

6. Get known the cutting mechanisms for water jet to cut brittle materials and for abrasive jet to cut
ductile materials;

7. Understand the principles for WJT applications to petroleum engineering.

III. Schedule Contents and corresponding time assignments

Ch.1  Introduction 4 hours

Main points for this chapter: classification of water jet, application characteristics

To introduce the purpose and conducting methods of the course, and background requirements for its
study.

wn A~ W N

Historic development of water jet technology
Water jet system
Water jet classification
4. Application characteristics of water jet technology.
Ch.2  Fundamental fluid mechanics in water jet system 4hours
Main points for this chapter: flow properties of jet flow field, meaning of discharge coefficient,
measures to improve jetting efficiency, concepts of jet pressures and jetting system design method.
1. Features of non-submerged jet flow.

W N =

2. Velocity profiles of submerged jet.

3. Considerations and influence of system on jet flow.

4. Fluid mechanics in jet flow to show the relation between fluid velocity and jet pressure.

5. Basic fluid dynamics of jetting system.

Ch.3 Advanced jet Shours

Hard points for this chapter: cavitating modes and approval method, mechanisms for polymer to
improve jetting.

3.1 Cavitating jet
(1) Definition and general description of cavitation
(2) Cavitation incipiency modes
(3) Cavitation number and parameter effects
(4) Study methods of cavitating jet
(5) Effect characteristics of Cavitation
(6) General observations on cavitation erosion
3.2 Polymer solution jet
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(1) Micro Mechanism of polyacrylamide on jet focusing
(2) Macro Mechanism --Amplification of flow structure
(3) Macromolecular Polymer Bombardment
(4) Drag-reducing function of polymer structures
(5) Molecule structure breaking at high speed flow
(6) Types and Applications of additives
3.3 Star-shaped jet ---to give out a method for jet research
(1) Back ground and aim
(2) Comparison research method
(3) Nozzle design
(4) Experiment methods
(5) Experiment results
(6) Conclusion
Ch. 4 Mechanisms of Water Jet Cutting--Influence of basic jet parameters 4 hours
Hard points for this chapter: jet impact pressure distribution, jet influencing factors and the trends,
pure jet cutting mechanisms. Cutting predication method.
1. Impact pressure distribution in Jet & on material
2. Basic rules for jet parameters to influence cutting result
3. Hashish theory for cutting prediction
4. Mechanism of water jet cutting of brittle materials
Ch.5 Abrasive jet Shours
Hard points for this chapter: influencing factors and the trends in abrasive jet cutting system,
abrasive jet cutting mechanisms.
1. Generation of Abrasive water jet

2. Effect of AWJ parameters on the cutting results

3. Premixed abrasive jet or abrasive suspension Jet

4. Other applications of AJ

5. Description of abrasive particles

6. AWIJ cutting physics

Ch. 6 Applications of WJT in assisted mechanical drilling 4hours

Hard points for this chapter: work principles of each application techniques.

1. Effective Use of Jet Energy at bottomhole

2. Ultra-High-Pressure Jet Assisted Mechanical Drilling

3. Negative pressure pulsed jet to improve drilling

Ch.7 Applications of WJT in o0il production 4hours

Hard points for this chapter: swirling jet and its hole drilling principle.

1. Swirling Jet for USRRHW Drilling

2. High Pressure Water Jet perforation of Wells

3. High Pressure Rotating Jets for Near-Well Formation Cleaning

4. Versatile and Cost Effective Applications

Watch Video on jet cleaning 2hours

IV.Text and Reference

Text: (FLUID JET TECHNOLOGY ----Fundamentals and Applications) (7K5Fiit3EAml5 M),
Internal communication, Petroleum university of China ;

Main Reference:

1. {Fluid mechanics in engineering), YUAN Enxi, Petroleum Industry Publishing House,1982;

2. {Water jet theory and applications), SHEN Zhonghou, Petroleum University Publishing House,
1998;

3. Conference Proceedings of Water Jet Technology Association;

4. Internal communication materials in Water Jet Research Center.
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Syllabus of Fundamentals of Numerical Reservoir Simulation

Course Name (CH): SHBEERLIE A
Course Number: 02121 Credit: 3 Teaching Hours: 48 Experiment hours:
Programming hours: 8 Designed for: Foreign students
Program Designer: Zhang Zhi-ying Director of department: Su Yu-liang
I .Objectives
The numerical reservoir simulation course is designed for undergraduate students who major in
petroleum engineering. This course is to make the students get a basic knowledge of the fundamental
principles of numerical reservoir simulation and the major process to perform a reservoir simulation, as
well as to enable students to apply the simulator to a wide range of practical problems.
II .Prerequisites
The students should have a good knowledge of reservoir engineering, petroleum geology and
mathematics, also the students are required to have the basic skills of computer programming. Before
learning this course, the students should have studied the following courses: Linear Algebra, Numerical
Solution of Nonlinear Equations, Computer Language, Petrophysics, Reservoir Engineering, Petroleum
Geology, Percolation Mechanics.
III.Contents and Proposed Teaching Hours
Lectures 40 hours
Chapter 1 Introduction 4 Hours
1. What’s a simulation model?
2. What’s a reservoir simulation model?
Definition of reservoir simulation; the tasks of reservoir simulation at different oilfield development
stage; the main procedures involved in reservoir simulation; study example of reservoir simulation.
3. Types of reservoir simulation
4. The main changes in reservoir simulation in recent years
Chapter 2 The Flow Equations 10 hours
1. The single-phase flow equation
The physics of single phase systems; Mass conservation principle; derivation of one-dimensional
single-phase pressure equation; simplified pressure equation; extension of single phase equation to 2D
and 3D.
2. Two-phase flow equations
Derivation of two-phase conservation equations; general form of two-phase flow equations.
3. Compositional model
Concepts of compositional model; compositional model.
4. Black oil model
Assumptions involved in black oil model; flow equations in black oil model.
Chapter 3 Numerical Methods in Reservoir Simulation 10 hours
1. Gridding in reservoir simulation
Types of gridding;
2. Finite difference
Forward difference; backward difference; central difference.
3. Application of finite difference to partial differential equations
Explicit finite difference approach; implicit finite difference approach; boundary conditions;
well-modeling; calculation of block to block flows; application of finite difference approach to one-phase
flow; application of finite difference approach to two-phase flow (IMPES); numerical solution of linear

equations.
Chapter 4 Reservoir Simulation Model Setup 2 hours
Setting up a reservoir simulation model; data input and output; example input data file.
Chapter 5 History Matching 4 hours

What’s history match? History matching strategies; Key history matching parameters; Evaluating the
history match; History match limitations.

Chapter 6 Performance Prediction 4 hours
Purposes of performance prediction; Prediction process; Sensitivity analysis; Validity of model
prediction.

Chapter 7 Permeability Upscaling 4 hours
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Single-phase upscaling; Two-phase upscaling.

Chapter 8 Case study 2 hours

Simulation tutorial ( 8 hours)

Set up a 3D simulation model to demonstrate the basic ideas in reservoir engineering and reservoir
simulation, to demonstrate various sensitivities and to show the effects of well control. The simulator
used is ECLIPSE.

IV.Textbooks and References:

1. Textbook

Zhang zhi-ying, Fundamentals of numerical reservoir simulation.

2.References
Abou-Kassem, Jamal H.and Farouq Ali, S. M. Petroleum reservoir simulation: a basic approach.
Houston, TX :Gulf Pub. Co.,c2006;

John R. Fanchi. Principles of applied reservoir simulation. Gulf professional publishing. 2001
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Syllabus of Well Stimulation Technology

Course Name: Well Stimulation Technology

Course Code: 02126 Credit: 3 Reference hours: 48 Experimental hours:
Computer hours: Applicable major: petroleum engineering (overseas students)

Verfasser of the syllabus: QU Zhan-qing  Department (teaching and research division) chairman:
CHEN De-chun

Section 1 Object of the Course

"Well Stimulation Technology" is one of the major required courses which are set for students from
Pakistan studying in petroleum engineering classes. The purpose of this course is to enable students
to master basic principles and process methods of various stimulation measures to find new process,
new technology and development trends of oil and gas reservoir stimulation, provide a theoretical
basis for students to choose the stimulation process, design process and analyse stimulation results
correctly right after graduation and provide required professional theoretical knowledge to solve
practical problems in stimulation or do research work.

Section 2 Basic Requirements

Students should have a systematic understanding in entire required contents of the syllabus and
master basic concepts, basic theory and process design methods of the course after studying the well
stimulation technology according to the syllabus, in the same time, student should meet the
requirements as follows:

1. Understand reasons of stimulation for different kinds of reservoirs, master affection of the
reservoir rock, reservoir fluid and stimulation fluid to the stimulation effects;

2. Understand development of fracturing and acidizing, master basic principles, basic concepts
and fundamental processes of hydraulic fracturing and acidizing and be capable of doing process
optimization design for fracturing and acidizing;

3. Understand basic principle and applicability of various new stimulation process except for
fracturing and acidizing.

Section 3 Advice of Teaching Content and Hours
Chapter 1 Basic Knowledge of Well Production Stimulation 6 hours
Focal and difficult points: basic physical and chemical properties of stimulation fluid

1. Main content of well stimulation technology, development of well stimulation technology at
home and broad, features and learning methods of this course;

2. Basic physical and chemical properties of reservoir rocks, reservoir fluid and stimulation
fluid; cause and evaluation method of reservoir damage
Chapter 2 Hydraulic Fracturing Technology 20 hours

Focal and difficult points: Stimulation principle of hydraulic fracturing, basic concept and
evaluating methods of fracture flow capacity and basic design methods of fracturing.
1. stimulation principle of hydraulic fracturing;
. cracking generation mechanism;
. fracture flow capacity and prediction of stimulation effect;
. fracturing fluid and proppant;
. fracturing design;
. entire fracturing stimulation;
. refracturing technology;

0O 3 N W\ A W N

. horizontal well fracturing technology;

9. small hole fracturing technology.
Chapter 3 Acidizing Technology 12 hours

Focal and difficult points: stimulation principle of acidizing, chemical reaction of acid and rock,
evaluating methods of acidizing effect and design methods of acidizing technology

1. stimulation principle of acidizing; principle of chemical reaction of acid and rock, useful effect
distance of acidizing and evaluating of stimulation effect;

2. normal sorts of acidizing fluid, performance and additives;

3. design of hydrochloric acid treatment technology;

4. principle and design of clay acid treatment technology;
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5. briefly introduce of special acid treatments;

6. new technology of acidizing.
Chapter 4 Physical Stimulation Technology 8 hours
Focal and difficult points: applicability and principle of various physical stimulation methods.

1. Theory and stimulation principle of high energy gas fracturing.

2. Theory and technology of stimulation and injection for hydraulics oscillation used in bottom-hole
treatment and high-pressure water jet.

3. Stimulation principles and techniques of ultrasonic, artificial earthquake and subsurface impulsive

discharge.
4. Stimulation techniques of electromagnetic wave and microwave heating.
Chapter 5 Microbiological Stimulation Technology 2 hours

Focal and difficult points: applicability and principle of microbiological stimulation technology.
The fundamental principle, advantages and disadvantages and applicability of microbiological
stimulation technology.
Section 4 Teaching Materials and Key References:
Teaching materials:
Well Stimulation Technology, Wang Jiexiang, China University of Petroleum Press, 2006.
Main reference books:

1. Production Engineering Principles and Design, ZHANG Qi, Oil Industry Press, 2000.

2. Hydraulic Fracturing Theory and Application, ZHANG Shi-cheng, ZHANG Jin, Oil Industry Press,
2003.

3. Reservior Stimulation (Third Edition), Michael J. Economides and Kenneth G.Nolte. John
Wiley&Sons.LTD, 2000.

4. Horizontal Well Fracturing Technology, QU Zhan-qing, WEN Qing-zhi, Oil Industry Press, 2009.

5. New Technology of Fracturing and Acidizing and Pollution Control, WEN Qing-zhi, LUO Ming-liang,
Oil Industry Press, 2009.

6. Production Engineering Handbook (Volume I and II), Wan Renpu, Oil Industry Press, 2000.
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Syllabus of Principles of Enhanced Oil Recovery

Name: Principles of Enhanced Oil Recovery

No: 02303 Learned Mark: 3 Planning time: 48  Experiment time:

Adapt to: Petroleum Engineering (Abroad student)

Writing Teacher: KangWanli  Dean of Oilfield Chemistry Department: Wang Yefei

I.Aims

The course is specially designed to the foreign student in petroleum engineering, Through the study,
Students are able to master the followings: The concept, mechanism, types of EOR; Problems and
screening standard, They can understand development history and presence and trends both at home and
abroad.

II. Requirements

Chemical Knowledge\Reservoir Physical Knowledge etc. need to be learned in advance. Teaching
and Learning Contents and Learning period time are suggested

II.Preface 4h

EOR, tertiary recovery, recovery, sweep efficiency, displacement efficiency, permeability variation,
pore-throat ratio, pore-throat coordination number, pore-throat surface roughness, mobility, mobility
ratio, wettability, capillary number. analysis of influential factors on recovery, influence of wettability on
water flooding recovery, interpret pore-throat size distribution curve, relation of mobility and EOR
method, EOR development review and prospect in the world.

Chapter 1 Interface Phenomenon in reservoir 6h

Pressure difference among Curved interfaces, Laplace formula, Capillary Phenomenon, Wetting
Phenomenon, Adsorption Phenomenon, Rules of surfactant onto solid surface;Adsorption Rules of
polymer; electric charge Phenomenon of rock; dispersed oil Phenomenon after water flooding.

Chapter 2 Polymer flooding 6h

Polymer flooding; resistance factor; residual resistance factor; screen coefficient.
defining equation of residual resistance factor; defining equation of screen coefficient; differential
pressure equation of shear flow; differential pressure equation of extensional flow.

Chapter 3 Alkaline Flooding 6h

Briefly introduce alkaline flooding and the enhanced oil recovery mechanisms ; Illustrate slug of
alkaline flooding and its reason; Explain the relationship curve between interfacial tension and alkaline
concentration and its application; kinds of alkaline are commonly used for alkaline flooding ; Which
kind of crude oil is suitable for alkaline flooding; Which reactions will occur when alkali reacts with
formation and formation fluid,Suitable screening criteria for alkaline flooding ; Analysis problems of
alkaline flooding and improved methods.

Chapter 4 Surfactant Flooding 6h

Active water flooding . micellar solution flooding . microemulsion flooding. photogenic
microemulsion. phase microemulsion. foam flooding. foam quality and so on.The analysis of trimaceral
phasor for microemulsion flooding; the description of phasor for microemulsion flooding of foreign
water ;the slug of microemulsion flooding

Chapter 5 Combination Flooding 6h

How many combined systems does the combination flooding have? How many slugs does the ASP
compound flooding have? Why do we use salt water to prewash the formation? How many kinds does
the common used sacrificial agent have?
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Relating the synergistic effects among polymer. alkaline and surfactant in combination flooding. and the
basic principle of enhanced oil recovery briefly

Chapter 6 Miscible flooding 6h

Miscible flooding and classification; miscible injectant; rich gas; dry gas; single contact miscibility;
multiple contact miscibility; crude oil’s coefficient of expansion; minimum miscibility pressure of crude

oil (MMP); gravity stable displacement for dipping strata; WAG injection; utilization coefficient of
miscible injectant, and so on.

Chapter 7 Thermal oil recovery 4h

Definition, types and mechanism of thermal oil recovery, Suitable screening criteria for thermal oil
recovery, Problems of thermal oil recovery.

Chapter 8 Examples for field application 4h

Examples for polymer flooding; Examples for Combination Flooding;Examples for Gas flooding

IV. Reference book
Don W. Green, Enhanced Oil Recovery; Richardson,Texas,1998.
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