Multi-disciplinary Master of Science in
 “Petroleum & Natural Gas Technology”
“PROGRAM SPECEFICATION”

Basic Information

Program name: Master in “Petroleum & Natural Gas Technology” 

Program nature: Applied Research on Field Problems in Petroleum & Natural Gas Technology
Department offers the program: Multi-disciplinary Master of Science
Date of specification approval: 

1- Graduate Attributes

A graduate of the Master Program “Petroleum & Natural Gas Technology” should be able to:

1. Demonstrate knowledge in the methodology of scientific research and utilization of different resources.

2. Apply and utilize the analytical methodology in the field of “Petroleum & Natural Gas Technology” 

3. Apply specialized knowledge and integrate it with relevant professional knowledge. 
4. Demonstrate awareness of current problems and modern perspectives in the field of “Petroleum & Natural Gas Technology”.

5. Identify industrial problems and find an appropriate solution. 

6. Master satisfactory range of professional skills and adopt the suitable technological tools as adequate for his profession. 

7. Communicate effectively and demonstrate leadership skills. 

8. Demonstrate decision making skills. 

9. Deploy available resources effectively. 
10. Exhibit awareness of his role in community development and saving the environment.
11. Reflect commitment to integrity, credibility and ethics.
12. Develop academically and professionally and demonstrate capabilities of continuous learning.

2- General Standards

Intended Learning Outcomes (ILOs)

 2-1. Knowledge and Understanding:

The graduate should be able to:

a. Explain theories and fundamentals related to the area of “Petroleum & Natural Gas Technology”

b. Define the influence of Petroleum & NG Technology practice and its impact on the environment.

c. Illustrate the scientific development in the field of Petroleum & NG Engineering and relevant Technologies

d. Define the ethical and legal principles of Petroleum & NG Technology practice.

e. Describe the principles and fundamentals of quality control in Petroleum & NG Technology practice.

f. Write technical reports to illustrate the fundamentals and ethics of scientific research in the field of the Petroleum & Natural Gas Technology.

2-2. Intellectual skills:

After completing the Master program in Petroleum & Natural Gas Technology, the post graduate engineers should be able to:

a. Analyze and evaluate the data in the areas of production, reservoir management and processing of Petroleum & NG and related subjects and fields. 

b. Solve Petroleum & NG engineering problems with the unavailability of some data.

c. Integrate knowledge from various engineering fields to solve Petroleum & NG Industry problems.

d. Carry out research study and/or write scientific study about research problem in the field of Petroleum & NG Engineering. 

e. Assess risks in the field of Petroleum & NG Technology.
f. Plan to improve performance in the Petroleum & NG Industry. 

g. Make specialized decisions in various areas of the profession.
2-3. Professional skills:

After completing the Master Program in Petroleum & Natural Gas Technology, the post graduate should be able to:

a. Demonstrate basic and advanced skills and conduct field studies, troubleshooting and workshops in the field of Petroleum & Natural Gas Engineering and relevant technologies.

b. Write and evaluate technical reports in the field of Petroleum & Natural Gas Technology.

c. Assess existing methods and tools in the area Petroleum & Natural Gas Industry.

2-4. General and transferable skills:

The graduate should be able to:

a. Communicate effectively in different forms.

b. Use IT to serve the Petroleum & Natural Gas Industry practice.

c. Self-evaluate and determine personal educational needs.

d. Use different sources for acquiring information and knowledge.
e. Develop rules and indicators for assessing the performance of others.
f. Join efficiently in teamwork taking the role of the leader as appropriate.
g. Manage time effectively.
h. Adopt continuous and self learning.

3- Teaching and learning methods:

· Lectures 
· Practical classes
· Guided Self-reading 
· Mini-Research Projects
· Interactive discussions

· Case studies

· Site visits

4- Assessment methods:

· Written Examination

· Coursework submission

· Short tests

· Oral presentations

· Individual project reports
· Final Dissertation
5- Structure and components of the program:

a. Program period: at least 2 years.

b. Structure: As indicated in the Faculty Post Graduate By-laws.

6- Program courses:

6-1. Indispensable: 

	Code
	Course Name
	Credit hours
	Maximum Grades
	Duration of  written Exam, hours

	
	
	
	Course
work
	Written 

exam
	Total
	

	NGT600
	Petroleum & Gas Reservoir Technology
	3
	30
	70
	100
	2

	NGT601
	Power Systems
	3
	30
	70
	100
	2

	NGT602
	Petroleum & Natural Gas Processing
	3
	30
	70
	100
	2

	NGT603
	Fires and Explosions


	3
	30
	70
	100
	2

	NGT699
	M. Sc. Thesis
	18
	----
	----
	----
	-----


6-2. Voluntary: The student chooses 2 of the courses listed below
	Code
	Course Name
	Credit hours
	Maximum Grades
	Duration of  written Exam, hours

	
	
	
	Course 

work
	Written 

exam
	Total
	

	NGT604
	Petroleum & Gas well Technology
	3
	30
	70
	100
	2

	NGT605
	Petroleum & Gas Transportation and underground storage
	3
	30
	70
	100
	2

	NGT606
	Selective Topics in Petroleum & Gas Reservoir Engineering
	3
	30
	70
	100
	2

	NGT607
	Corrosion and Corrosion Control
	3
	30
	70
	100
	2

	NGT608
	System Simulation
	3
	30
	70
	100
	2

	NGT609
	Programmable Logic Control and SCADA7*
	3
	30
	70
	100
	2

	NGT610
	Electromechanical Energy Conversion
	3
	30
	70
	100
	2

	NGT611
	Selective Topics in Electrical Engineering
	3
	30
	70
	100
	2

	NGT612
	Advanced Petrochemicals
	3
	30
	70
	100
	2

	NGT613
	Environmental Engineering
	3
	30
	70
	100
	2

	NGT614
	Selective Topics in Chemical Engineering
	3
	30
	70
	100
	2

	NGT615
	Environmental & Economical Aspects of NG Systems
	3
	30
	70
	100
	2

	NGT616
	XXX- Failure Modes & Fault tree Analysis
	3
	30
	70
	100
	2

	NGT617
	Advanced Measuring Techniques & Control Systems
	3
	30
	70
	100
	2

	NGT618
	Safety & Risk Control Technology
	3
	30
	70
	100
	2

	NGT619
	Selective Topics in Mechanical Engineering
	3
	30
	70
	100
	2


7- Contents of courses

NGT600 Petroleum & Gas Reservoir Technology 

Development of Petroleum & Gas Fields and Reservoir Management, Horizontal well technology, Design of transportation pipelines, Gathering line systems, Underground storage of natural gas, Surface facilities and corrosion problems, Field case studies, ethics and legislation, technical writing, field visit
NGT601 Power Systems 
Analysis, control, specification and installation of power systems, Different parts of electrical systems will be considered such as generators, motors, transmission lines and cables. The student should be able to chose and specify the proper element. Introduction to a few advanced software packages simulation and calculations of the various parts of the power system. Ethics and legislation, technical writing, field visit

NGT602 Petroleum & Natural Gas Processing
Recent Trends in Dehydration of Petroleum & NG by Adsorption in Fixed Bed Adsorption Units, Recent Trends in sweetening of Petroleum & NG by Membranes through Gas Permeation Separation Technique & Hybrid Techniques, Recent Trends in NGL Recovery, Ethics and legislation, technical writing, field visit

NGT603 Fires and Explosions
Fundamentals of fires and explosions, Fire dynamics, Explosions wave theories, Explosion in confined and semi-confined spaces, Fire and explosion protection strategies, Methods and means of fire fitting and safety, Ethics and legislation, technical writing, field visit
.
NGT604 Petroleum & Gas well Technology 

Inflow performance in Petroleum & Gas, Petroleum & Gas condensate wells, Petroleum & Gas well stimulation methods, Petroleum & Gas well test analysis, ethics and legislation, technical writing, field visit

NGT605 Petroleum & Gas Transportation and underground storage 

Design of Petroleum & gas pipeline, Gathering line systems, Gas underground storage systems, ethics and legislation, technical writing, field visit

NGT606 Selective Topics in Petroleum & Gas Reservoir Engineering
Selective topics in Petroleum & Gas Reservoir Engineering, ethics and legislation, technical writing, field visit

NGT607 Corrosion and Corrosion Control
Electrochemical theory of corrosion, Mechanisms of: active corrosion, galvanic corrosion, passivity, localized corrosion (including pitting corrosion, crevice corrosion, inter-granular corrosion), electrochemical reduction reactions, and environmentally assisted cracking (including stress corrosion cracking, corrosion fatigue, hydrogen-assisted cracking, and fretting corrosion), Methods of corrosion mitigation (including cathodic protection, coatings, inhibitors, passivators), Influence of material's chemical composition and microstructure on corrosion behavior, Testing of material's susceptibilities to different modes of corrosion, Monitoring of corrosion of engineered structures, Case studies of corrosion failures, ethics and legislation, technical writing, field visit

NGT608 System Simulation

Similarities between different energy domains, studying and training in a graph oriented systematic system modeling and simulation, numerical solution of mathematical equations, especially a set of ordinary differential equations (ODEs), Matlab as a tool for mathematical formulation, simulation and solution presentation, examples and problems from electrical, mechanical, hydraulic, thermal and thermodynamic systems; energy system design and analyses, source and response analyses, introduction to optimization , introduction to a few advanced software packages for field calculation and system simulation, ethics and legislation, technical writing, field visit.
NGT609 Programmable Logic Control and SCADA7*

Introduction to digital systems, Logic gates and logic design, Construction of the PLC, Programming of PLC, Applications of PLC, Introduction to Supervisory control and data acquisition SCADA systems, Functions of SCADA systems, Data collection, Data processing and data logging, Mimic diagram, Applications of SCADA, ethics and legislation, technical writing, field visit

NGT610 Electromechanical Energy Conversion

Principles of electromechanical energy conversion, Electric generators, Emergency generator units, Distributed generation, DC motors, Induction motors, Special machines, Mechanical load analysis, Motor selection, ethics and legislation, technical writing, field visit

NGT611 Selective Topics in Electrical Engineering
Selective topics in Electrical Engineering, ethics and legislation, technical writing, field visit

NGT612 Advanced Petrochemicals

Case Study on one of the Local Petrochemical industries, the case study should include: Recent Technology, Raw materials, Project management, Feasibility study, Environmental impact, Major engineering problems, Safety measures, Applications, Licensors, Utilities, Market survey, ethics and legislation, technical writing, field visit

NGT613 Environmental Engineering

Environmental aspects and pollution, Industrial contaminants, Hazardous wastes, Waste management, Waste water treatment, Economics of waste treatment, Environmental impact assessment, Self Monitoring, Treatability, ethics and legislation, technical writing, field visit

NGT614 Selective Topics in Chemical Engineering
Selective topics in Chemical Engineering, ethics and legislation, technical writing, field visit

NGT615 Environmental & Economical Aspects of NG Systems
Thermo fluid, Properties of NG, Gas Release and Plume models, NG as replacement of conventional fuels, Combustion in NG systems (Air fuel equipment, Chemistry of  NG combustion, Heat release rates &  Flame characteristics), Air pollutants formation and their characteristics, Air pollution control & Monitoring devices, Fuel-Air cloud & Hazardous impacts, ethics and legislation, technical writing, field visit

NGT616 Failure Modes & Fault tree Analysis
Introduction to operation and performance of NG-facilities, Off performance and modes of early failures, Failure modes, Failure Diagnostics, Fault tree, Fault tree analysis, Failure predicates & Monitory systems, ethics and legislation, technical writing, field visit

 NGT617 Advanced Measuring Techniques & Control Systems
Electrical circuits, Transformation of non electrical signals into electrical and electronics signals, Signal quality & signal processing and data storage facilities, Data acquisition, Hot wire anemometry, Optical techniques (LDA, PIV, LST, LAT), Gas chromatography, On line gas analysis, Common applications (Velocity, Temperature, Pressure, Force, Power, Thickness, Level, Density), Introduction to control principle, Pneumatic and hydraulic eantrd system, Electrical control & Monitoring devices characteristics, ethics and legislation, technical writing, field visit

 NGT618 Safety & Risk Control Technology
Principle of safety measures, Hazardous sources classification & identification, Hazardous materials classification & identification, Handling & storage of hazardous materials, Fluid flow energy & mass transfer, Mode of operation of hazardous sources, Work permits & work habits, Protection & mitigation measures of chemical and thermal hazards (PPE, Detection devices & systems, Fighting devices & systems), ethics and legislation, technical writing, field visit

NGT619 Selective Topics in Mechanical Engineering
Selective topics in Mechanical Engineering, ethics and legislation, technical writing, field visit

NGT699 M. Sc. Thesis:
Thesis should concentrate on one of the proposed problems that have been submitted in the Graduation projects of the Petroleum & NG Engineering Diploma or a real problem facing the companies operating in the field of Petroleum & NG, to be solved during the course of the study under the supervision of one (or two) Faculty staff together with a specialist from the company staff.

8- Program Admission Requirements:
a- In order to register for M. Sc. Degree in “Petroleum & Natural Gas Technology” the student should have attained the Postgraduate interdisciplinary Diploma entitled "Petroleum & Natural Gas Industry" from the Faculty of Engineering – Cairo University with a minimum general rate of appreciation "Good".

b- Registered students should dedicate at least two days per week for attending the M. Sc. courses.

9- General Rules and Regulations 
The general rules for progression and completion of the program follow the Faculty Post Graduate By-laws, as indicated here-in-after:
Duration of Study: (Clause 34)
Study Requirements: (Clause 35)
Supervision: (Clause 36)
Equivalency of Courses: (Clause 37)
Awarding the Degree: (Clause 38)
Enrolment Termination: (Clause 39)
Worth considering that the M. Sc. in Petroleum & Natural Gas Technology is a multi-disciplinary master implemented under the supervision of  the Mining Studies and Research Center at the Faculty, where-by a steering committee is formed, for running the master, with the membership of the Faculty Vice dean for post graduate affairs, the Director of the Mining Studies and Research Center, representatives of the concerned Faculty departments and representatives of the Petroleum & Natural Gas industry and relevant holding and associated companies.   

10- Distinction

Considering the permanent and continuing approach of the companies operating in the field of Petroleum & NG industry to develop and keep up with the latest and most recent technologies, the Master in “Petroleum & Natural Gas Technology” resembles an ideal model seeking a permanent link between scientific research and the industrial sector through an apparent win-win deal. The Master in “Petroleum & Natural Gas Technology” is primarily concerned in applied research, which focuses on developing practical solutions to the problems facing the companies operating in Petroleum & NG industry through its various stages. Consequently, this master achieves sound benefits to all elements of the scientific research process: the student or researcher, the supervisor, the institution or college and finally the industrial firm or company. These benefits can be identified, but are not limited, as follows:
1. For the Student
a. The engineer, who will join this Master, will acquire the skill of organized scientific thinking and the capability of applying the scientific method in addressing the problems faced in the course of his daily work in his company or work site which will have a great effect in raising the applied research, technical and practical level of the engineer. 

b. An increase of the belonging of the Engineer to his job and his entity which encourages him to develop his performance as a result of his participation in the development and solving the ongoing problems. 
c. Giving the engineer the skill to work effectively through an integrated team (Team work). 
الاستماعقراءة صوتية للكلمات
2. For the Supervisor 

a. Working in this Master will initiate a tight relationship between the instructor and the industrial sector  in his  field of specialization  and hence  increase the awareness  of the  professor of  the latest  applied  technologies  available in  the labor  market  which  will  positively reflect on  the practical expertise of the professor.

b. Offering the necessary fund for the research topic, the Industrial Company will contribute to an effective increase in the income of the professor supervising the research. 
c. Increasing the capability of the professor in the ongoing modernization of the curriculum for both the graduate and undergraduate degrees based on his close contact with the latest technologies applied in industry. 
3 - For the Institution or College 

a. This master may be considered as a source of income for the College which contributes effectively to its self finance where all the research points addressed in this master are directed towards solving applied problems of main concern to the industrial sector; consequently, the research is funded by the concerned company. 

b. Upgrading and modernization of the College laboratories, where a portion of the research income financed by the meant industrial enterprises is allocated to modernize the laboratories for the College.
4 - For the Industrial Firm or Company 

The Industrial Firm or Company offering the fund for the scientific research is the true winner, where its benefit can be summed up in the following points: 

a. Getting practical and realistic solutions to the problems existing in the production lines at low cost compared to importing these solutions from international entities. 

b. Raising the technical level of the working engineers participating in this research and allowing them acquire the skill of following the scientific approach of thinking which is an invaluable advantage contributing to lowering the cost of training for engineers. 

c.  The company will benefit from the college and its enormous potential human and laboratory resources which will function as a continuous research and development unit (R & D) for the Company at no significant cost compared to the required financial allocations for the establishment of such unit in each company or industrial enterprise.
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