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Study Plan
MASTER IN (Energy Management)
(Thesis Track)
A. General Rules and Conditions:
1. This plan conforms to the regulations of the general frame of the
programs of graduate studies.
2. Areas of specialty for admission in this program:
- Holders of the Bachelor’s degree in:
s Electrical Engineering
s Mechanical Engineering
s Industrial Engineering
* Chemical Engineering
*  Mechatronics Engineering
» Electromechanical Engineering
» Computer Engineering
B. Special Conditions: None
C. The Study Plan: Studying (33) Credit Hours as Follows:
1. Obligatory Courses: (18) Credit Hours:
Course Course Title Credit hrs. | Pre-req.
No.
0906701 | Operations Research 3 -
0906702 | Applied Engineering Statistics 3 -
0905717 | Energy Resources &Conversion 3 -
0903782 | Energy Economy &Power Management 3 -
0903788 | Electrical Power Quality 3 -
0904720 | Power Plants 3 -




2. Elective courses: Studying (6) Credit Hourse from the following:

Course Course Title Credit hrs. | Pre-req.
No.
0906708 | Systems Simulation 3 -
0904704 | Thermodynamics and Energy of Combustion 3 -
0904734 | Renewable Energy and Energy Conservation 3 -
0903789 | Energy Saving in Apparatus 3 -
0903784 | Optimal Operation of Power Systems 3 -
0905752 | Alternative Fuels 3 -
0905753 | Petroleum and Oil Shale Technology. 3 -
0906740 | Optimal Management Systems 3 0906701
0906727 | Risk Management 3 0906702

3. A thesis (0906799): (9) credit hours.
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Study Plan
MASTER IN (Energy Management)
(None Thesis Track)
A. General Rules and Conditions:
3. This plan conforms to the regulations of the general frame of the
programs of graduate studies.
4. Areas of specialty for admission in this program:
- Holders of the Bachelor’s degree in:
" Electrical Engineering
* Mechanical Engineering
* Industrial Engineering
* Chemical Engineering
* Mechatronics Engineering
* Electromechanical Engineering
* Computer Engineering
B. Special Conditions: None
C. The Study Plan: Studying (33) Credit Hours as Follows:
1. Obligatory Courses: (24) Credit Hours:
Course Course Title Credit hrs. | Pre-req.
No.
0906701 | Operations Research 3 -
0906702 | Applied Engineering Statistics 3 -
0905717 | Energy Resources &Conversion 3 -
0903782 | Energy Economy &Power Management 3 -
0903788 | Electrical Power Quality 3 -
0905757 | Energy Environmental Impact 3 -
0904720 | Power Plants 3 -
0906727 | Risk Management 3 0906702
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2. Elective courses: Studying (9 ) Credit Hourse from the following:

Course Course Title Credit hrs. | Pre-req.
No.
0906708 | Systems Simulation 3 -
0904704 | Thermodynamics and Energy of Combustion 3 -
0904734 | Renewable Energy and Energy Conservation 3 -
0903789 | Energy Saving in Apparatus 3 -
0903784 | Optimal Operation of Power Systems 3 -
0905752 | Alternative Fuels 3 -
0905753 | Petroleum and Oil Shale Technology . 3 -
0906740 | Optimal Management Systems 3 0906701

3. A comprehensive exam (0906798).




Cr
0906701 Operations Research (3 Eredithours)
Operations research methodology with emphasis on application to large scale systems.
Algebraic and numerical techniques for computational error reduction. Advanced
topics in linear programming, non-linear programming, and sensitivity analysis.
Practical case studies and applications.

Cr,
0906702 Applied Engineering Statistics (3 Gredit-hours)
Advanced topics on probability theory, theory of statistical inference, estimation,
sampling distribution, tests of hypothesis, linear and non-linear regression. Analysis
of variance and design of experiments. Case studies.

C

0905717 Energy Resources & Conversion a3 Greé%‘ht)ﬂrs)
Forms of energy. Development of energy, sources and energy needs. Petroleum. coal,
oil shale and tar sand. Natural gas and hydrogen power. Hydropower and biomass.
Principles of nuclear power. Solar energy. Geothermal energy, wind, tidal and wave
power. Conversion of chemical energy into thermal energy, including gas, liquid and
solid fuel combustion systems. Conversion of thermal energy into mechanical energy,
including power, and heat engine cycles, internal and external combustion systems
and turbines. Conversion of thermal energy into electrical energy including
- thermoelectric converters, thermoelectric systems, electric generators and alternators,
solar and fuel cells.

: Cvy.

0903782 Energy Economy &Power Management (3 Credit-houss)
Short and long term planning. Restructuring and Privatization: Models of electricity
industry. Problems of contracts, markets and transmission pricing. De-regulation
around the world. Costing techniques. Financial appraisal and profitability. Cost
optimization. Energy auditing and monitoring. Saving of energy in: heating,
ventilation, air conditioning, refrigeration, lighting. Electrical demand control and
power factor correction. Load forecast. Generation side management. Characteristics
of power generating units. Economic dispatch of generating units. Transmission
Josses. Unit commitment. Interchange evaluation and power pools.

c.‘ ¥ o
0903788 Electrical Power Quality. (3 Eredithrours)

Power quality: terms, standards and definition. Voltage surge and interrupts, transient
over voltages, power frequency disturbances, harmonics-sources and remedy. Power
quality benchmarking, distributed generation and power quality. Wiring and
grounding. Power  quality monitoring and problems. Power factor. Electromagnetic
interferences.



Covn
0905757 Energy Environmental Irapaci. (3 Credit-hours)
Types of pollution: particulate emissions, gaseous and solid waste pollution, and
thermal pollution . Effluent systems such as cyclones, wet scrubbing processes, sulfur
dioxide recovery, Claus off ~gas treating, NOx control by furnace and burner design.
Emission monitoring systems. Environmental effects on choices of energy patterns
and conversion system.

C:, '
0904720 Power Plants (3 Credithouss)
Diesel power station performance. Steam turbine performance. Gas turbine
performance. Atomic power station, nuclear reactors. Solar and wind power stations.
Economical studies. Environmental effects.

Vv

0906727 Risk Management @3 &Sdit'lmm's)
Prerequisite: 906702

Understanding risks in today's organizations by analyzing risks using quantitative
methods. Developing risk response strategies and managing projects using a Risk
Management Plan (RMP). Risk identification, quantification assessment and
evaluation. Loss prevention. Risk management principles and techniques. Risks
control measures and industrial risks.

C.re
0906708 Systems Simulation (3 Credit-hours)

Introduction to discrete systems simulation using computer modeling to optimize
system design. The concepts of queuing theory, random number generators,
transactions and facilities. Case studies and projects on discrete event system
simulation.

Cea

0905704 Thermodynamics and Energy of Combustion (3 Ercdit-hoursy-
Available and unavailable energy. Thermodynamics relations.  Statistical
thermodynamics. Applications of statistical thermodynamics. Gas dynamics theory.
Thermodynamics combustion. Fuel and combustion. Laminar combustion. Diffusion
combustion. Droplet evaporation and burning. Solid fuel combustion. Environmental
aspects of combustion. Renewable sources of energy. Principles of nuclear energy.
Energy storage systems.

Cv,
0904734 Energy Conservation and Renewable Energy (3 Eredit-hours)

Review of energy sources and their applications. Energy auditing. - Energy
conservation in industrial, commercial and household sectors. Control and energy
savings. Choice of fuel. Waste heat recovery from industrial process, process.
integration for efficient use of energy, selection of heat transfer equipment, and
enhancement of heat transfer. Definitions and basic concepts of renewable energy.
Types of renewable energy. Solar energy. Wind energy. Ocean-waves energy.
Biomass and bio-energy. Geothermal energy. Theories, design, efficiency, feasibility,
and application of some renewable energy systems: photovoltaic, wind energy
converters, and hybrid energy systems.



C v
0903789  Encrgy Saving in Apparatus (3 Creditdrours)
Energy-efficient motor technologies, energy-efficient motors, energy-savings with
electric drive. Advanced motor and drive technologies. Efficiency testing and
standards. Policies of energy savings. Selection of energy efficient motors. Energy

efficient lighting equipment and home energy savings. PF improvement.

'l
0903784 Optimal Operation of Power Systems 3 &-&-it-hou-rs)
Load flow: deterministic and probabilistic. Stability of power systems. Reliability of
generation and transmission systems. State estimation of power systems.

Cw

0905752  Alternative Fuels (3 Ereditroums)
Conventional fuels. Alternative forms and applications of conventional fuels,
Alternative-fuels combustion processes and performance. Alternative-fuels handling
characteristics. Solid-fuel fluidization, coal and oil shale gasification, coal and oil
shale liquefactions, alcohol production, hydrogen production. Recycling of wastes-
combustion and pyrolysis. Acetylene: a basic chemical with a future. Renewable
sources of carbon chemicals through biotechnology.

Cv.

0905753 Petroleum and Oil Shale Technology (3 Eredithours)y
Origin, classification, composition and evaluation of petroleum. Fractionation of
petroleum. Thermal and catalytic processes. Physical and chemical treatment
methods. Products from petroleum. Cost estimation and economic evaluation. Case-
study problem: economic evaluation and solution. Properties and analysis of oil shale.
Oil shale resources. Conversion fundamentals: pyrolysis, gasification, gas shift and
synthesis, and liquefactions. Oil shale Retorting to produce synthetic crude. Shale oil
upgrading and Refining. Oil shale combustion to produce energy and electricity:
systems and applications.

Co.

0906740 Optimal Management Systems. (3 Ercdit-hours)
Prerequisite:0906701

Application of operation research and management techniques to the energy systems.
The student is to work on a specific cases or projects and demonstrate ability to utilize
existing software packages in solving real life problems. Case studies from
international and local arena are to demonstrate the applicability of optimization,
modeling, statistics and management to energy systems.




