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1. Plant Theory and Design™ " Philip J. Potter (first published December 1988) ((caas o duagidl ) Gughladl) 5y jaall ol

Turbomachinery" FOURTH EDITION in SI/METRIC UNITS, Typeset by Laser

Words, Madras, India 1988.

1. HongYang " Design and Application of the Protection
Casing in Boiler of Power Plant" Journal of Physics,2020.
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Course Description Form

2. Course Name: Power plant

3. Course Code: MU0214005

4. Semester / Year: 2025-2026

5. Description Preparation Date: 3-10-2025

6. Available Attendance Forms: Classroom meetings

7. Number of Credit Hours (Total) / Number of Units (Total): 150 hr

8. Course administrator's name

Name: Haydar Kraidi Rashid
Email: Haydar.Kraidi.Rashi@uomus.edu.iq

9. Course Obijectives

Course Objectives

¢ Introducing students to thermal power plants and their various
components.

e Teaching students the main parts and units of thermal power
stations and their components.

e Teaching students the governing mathematical equations for
each component of electrical power plants.

e Studying the performance of thermal and gas power plants
and comparing them in terms of power output.

¢ Finally, teaching students how to calculate the efficiency of
electrical power plants.

10. Teaching and Learning Strategies

Strategy

A- Cognitive Objectives

1. The student should define the terminology, symbols, and standard units
used in power generation plants (power, thermal efficiency, specific fuel
consumption, load factor) with at least 80% accuracy in written
examinations.




The student should explain the components and operating mechanism of
steam power plants operating according to the Rankine cycle, clarifying
the functions of the boiler, turbine, condenser, and pump in written exams
and schematic diagrams.

The student should interpret the working principles of gas power plants
operating according to the Brayton cycle and Combined cycle power
plant, and compare them in terms of efficiency and performance with at
least 75% accuracy.

The student should describe the types of generators used in power plants,
such as the Synchronous generator, and explain their connection to the
electrical grid.

The student should identify the environmental impacts of conventional
power plants and the emission reduction measures in accordance with
approved environmental standards.

B- Skill-Based Objectives

1.

The student should calculate the thermal efficiency of steam and gas
power plants with at least 80% accuracy in exams and numerical
problems.

The student should apply thermodynamic laws and equations to analyze
the performance of turbines, condensers, and heat exchangers in practical
problems.

The student should use thermodynamic diagrams (T—s and P—v) to
analyze different power cycles and accurately determine the required
parameters.

The student should calculate generated electrical power and power losses
in generators and transformers during laboratory applications.

The student should design a preliminary layout for a power plant serving a
central cooling load system, specifying fuel type and generation capacity.

C- Affective and Value-Based Objectives

1.

2.

The student should comply with occupational safety procedures in
laboratories and training stations with at least 90% adherence.

The student should work effectively as part of a team during experiments
and practical projects.

The student should demonstrate responsibility in completing assignments
and projects within the specified deadlines.

The student should show awareness of the importance of energy
conservation and environmental protection.




D- General and Transferable Skills

1.

2.

3.

Developing the student’s ability to analyze engineering problems and
make appropriate decisions based on technical data and standards.
Enhancing critical thinking skills when selecting the most suitable type of
power plant from economic and environmental perspectives.

Developing technical presentation and discussion skills when presenting
projects.

Enabling the student to apply acquired knowledge and skills to meet labor
market requirements and contribute to the energy sector and sustainable
development.

Teaching and Learning Methods

1.

.

Delivering theoretical lectures using modern presentation tools and
schematic diagrams.

Practical laboratory training on turbine and generator models and
performance analysis.

Classroom discussions and solving numerical problems.

Preparing applied projects and case studies of real power plants.

Assessment Methods

1. Midterm and final examinations (theoretical and numerical problems).
2. Evaluation of laboratory performance and practical reports.
3. Assessment of individual or group projects according to specific rubrics.
4. Evaluation of student participation and commitment in lectures and
classroom activities.
11. Course Structure
Week Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method method
1| 2theoritical + | Defines the concepts of Introduction to power Lecture + Class questions +
2 practical | energy, power, and Generation Plants Discussion Assignment
efficiency
2 | 2theoritical + | Explains the classifications| Types of Power Plants | Lecture + Quiz
2practical power plants and their field Presentations
application




3 | 2theoritical + | Explain the components ofa | steam power plant Lecture + assignment
2 practical steam power plant and the components schematic diagran
function of each part
2 theoretical + | Apply the laws of Rankine cycle analysis | Lecture + Assignment
4 | 2 practical thermodynamics to the Problem solving
Rankine cycle
5 | 2 theoretical+ | Analyze the T-s diagram | Thermal analysis of | Practical problem | Quiz
2practical of the Rankine cycle and | steam cycle solving
determine the efficiency
6 | 2 theoretical+ | Calculate fuel consumption| Boiler performance Lecture + Assignment
2 practical and heat rate eXercises
7 | 2theoritical+ | Explain the working Steam turbines Lecture + Quiz
2 practical principle of steam turbines Explanatory Video
8 | 2theoritical+ Compare different types of jr Types of steam turbines | Discussion + case | Class room
2practical steam turbines and evaluate study Activity
their performance
9 | 2theoritical + | Analyze condenser Condensers and Lecture + Assignment
2 practical performance and cooling cooling towers Practical
systems application
10 | 2theoritical+ | Apply calculations of overall | Thermal efficiency of Problem solving | Test
2practical plant efficiency power plants
11 | 2 theoretical+ | Explain the Brayton cycle Brayton cycle Lecture+ Quiz
2 practical and its components Discussion
12 | 2 theoretical+ | Analyze gas turbine Gas power plants Problem solving Assignment
2 practical performance
13 | 2 theoretical+ | Compare steam and gas Comparison Group discussion | Classroom
2 practical cycles thermodynamic cycles activity
14 | 2 theoretical+ | Explain the principle of the Combined cycle power | Lecture + Quiz
2 practical | combined cycle plant presentation
15 | 2 theoretical+ | Evaluate the economic Economic analysis Case Study Midterm Exam
2 practical feasibility of the combined | of power plants
cycle
16 | 2 theoretical+ | Explain the operation of Synchronous generator| Lecture Test
2 practical synchronous generators
17 | 2 theoretical+ | Calculate electrical power Electrical power Laboratory Practical
2 practical and losses calculations exercises assignment
18 | 2 theoretical+ | Analyze power transmission | Power plant grid Lecture+ Quiz
2 practical systems and grid connection Discussion
interconnection
19 | 2 theoretical+ | Explains control and Control and protection Lecture Assignment
2 practical protection systems systems
20 | 2 theoretical+ | Applies voltage and System stability Problem solving Exam
2 practical frequency regulation
equations
21 | 2 theoretical+ | Analyzes common faults Power plant faults Case Study Class activity
2 practical and their causes
22 | 2 theoretical+ | Evaluates industrial safety Occupational safety in Discussion Activity
2 practical procedures power plants Presentation assessment
23 | 2 theoretical+ | Explains the environmental Environmental impact of Lecture Quiz




2 practical impacts of emissions power plants emissions
24 | 2 theoretical+ | Analyzes emission reduction | Gas treatment Video + Assignment
2 practical techniques Discussion
25 | 2 theoretical+ | Compares  conventional Renewable Sources Lecture + Exam
2 practical renewable energy sources Discussion
26 | 2 theoretical+ | Evaluates the economic and | Technical and economic | Lecture Assignment
2 practical technical performance of analysis of thermal
conventional power plants power plants
using cost, efficiency, and
reliability indicators
27 | 2 theoretical+ | Designs a preliminary layout | Steam power plant Practical Project
2 practical for a steam power plant design project application evaluation
28 | 2 theoretical+ | Develops a simplified model | Gas power plant Group Work Interim
2 practical gas power plant project evaluation
29 | 2 theoretical+ | Evaluates proposed design Student project Oral Presentation Project
2 practical solutions discussion evaluation
30 | 2 theoretical+ | Presents a comprehensive Project Presentation Discussion Comprehensive
2 practical power generation plant evaluation
project
12. Course Evaluation
First Course Lab. Quiz Second Lab. Quiz Final Exam
Course
10% 10% 5% 10% 10% 5% 50%
13. Learning and Teaching Resources
Required textbooks (Curricular books, if any) 1. Plant Theory and Design™ " Philip J. Potter .first

published December 1988.

Main references (sources)

Turbomachinery" FOURTH EDITION in
SI/METRIC UNITS, Typeset by Laser
Words, Madras, India 1988

Recommended books and references (scientific

journals, reports...)

1. HongYang " Design and Application of the
Protection Casing in Boiler of Power Plant"
Journal of Physics,2020.

Electronic References, Websites




