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     General 

information  

Title and code of  subject, 

number of credits  

ETR356  Generation, transmission and distribution of electricity          

6 ECTS credits 

Department Physics and Electronics  

Program  Bachelor 

Academic semester  2025 spring 

Lecturer Master of Science, M.Sc. 

Mehdi Valiyev 

E-mail: mehdiveliyev96@gmail.com 

Phone number:   

Lecture room/Schedule  11 Mehseti Street, AZ1096  Baku, Azerbaijan (Neftchilar campus), 

room 

Lectures:    
 Consultations By appointment 

Course  
language 

English 

Type of the 

subject 

Major 

Textbooks and 

additional 

materials 

Textbooks: 

1. Pieter Schavemaker, Lou van der Sluis. Electrical Power System Essentials, Wiley 

2017. 

2. Leonard L. Grigsby. Electric Power Generation, Transmission, and Distribution. CRC 

Press 2012. 

Additional materials: 

         Roland E. Thomas, Albert J. Rosa, Gregory J. Toussaint. The Analysis and Design of 

Linear Circuits. Wiley 2016 
Teaching 

methods  

Lecture 15 

Group discussions 15 

Assessment Components Date/ Deadline Percent (%) 

Presentation By the end of the semester, 

students will have to present a 

presentation on a relevant topic 

given by their teacher  

10 

Homework 4 homeworks during semester 10 

Assignment and quizzes 4 quizzes during the semester 10 

Midterm exam  30 

Final exam  40 

Final  100 

Course 

description 

 Modern world without electricity is hard to imagine. Electricity is used in  many obvious and non-

obvious fields This course provides an in-depth exploration of the fundamental principles, technical 

methodologies, and contemporary advancements in the generation, transmission, and distribution of 

electrical power. It examines both conventional and renewable energy generation technologies, 

including thermal, hydroelectric, nuclear, wind, and solar power, with an emphasis on operational 

efficiency, economic viability, and environmental sustainability. The course delves into the theoretical 

and practical aspects of high-voltage transmission systems, encompassing power flow analysis, 

transmission line modeling, reactive power compensation, and grid stability. Additionally, it addresses 

the integration of emerging technologies such as smart grids, energy storage systems, and distributed 

energy resources, highlighting their implications for modern power networks. In the domain of power 

distribution, the course covers distribution system architectures, load forecasting, voltage regulation, 

and reliability assessment. Critical topics such as power quality, fault analysis, and protection strategies 

are examined to ensure the resilience and security of electrical supply networks. Furthermore, the 

course introduces advanced concepts in power grid of developed countries as Japan and South Korea.         

Course 

objectives 

The objective of this course is to equip students with a comprehensive understanding of the 

fundamental principles, technical methodologies, and emerging trends in the generation, transmission, 

and distribution of electricity. Students will develop a thorough knowledge of various power generation 

methods, including conventional sources such as thermal, hydroelectric, and nuclear, as well as 

renewable energy technologies like wind and solar power. They will analyze the efficiency, economic 

feasibility, and environmental impact of these generation systems.  

Learning 

Outcomes 

Upon successful completion of this course, students will be able to: 

• Explain the operational principles of conventional and renewable power generation 



This program reflects the comprehensive information about the subject and information about any changes will be 

provided in advance. 

 

Week Dates 

(planned) 

Subject topics Textbook/ 

Assignments   

1 

 

15.02 

 

 

Introduction to Power System Analysis, general characteristics of power systems,  

Three Phase Systems, Structure of Power System 

 Oral questions. Homework: Review. Voltage, current,  and power in AC system 

 

[1] pages 25-72 

[3] 

2 

 

22.02 

 

 

The Generation of Electric Energy. Traditional Power Plants. Renewable Power 

Plants. Electrical Power System in Azerbaijan 
  

 

[1] pages 75-101 

3 

 

01.03 

 

 

Transmission of Electric Energy. Network Structures. Protection of transmission 

and distribution systems. Circuit breakers. Surge arresters. Introduction to 

transformers. 

 Quiz 1 

[1] pages 109-

140 

4 

 

15.03 

 

 

 Three phase transformers. Power carriers. Overhead and cable lines. Insulators 

 Homework. Calculation of some parameters of transformer. Step-up and step-

[1] pages 142-

186 

technologies,  

• Evaluate the role of reactive power control, voltage regulation, and grid interconnection in 

ensuring reliable power transmission,  

• Describe the structure, components, and operational characteristics of power distribution 

networks,  

• Investigate the role of smart grids, distributed generation, and energy storage in contemporary 

power networks, 

• Apply theoretical knowledge to real-world case studies and engineering challenges in power 

system management..  

By achieving these learning outcomes, students will be well-prepared for careers in electrical power 

engineering, grid management, and sustainable energy systems. 

Rules 

(Educational 

policy and 

behavior) 

• Lesson organization 

General information on the subject will be provided for the students during lectures.  

Student’s knowledge on the previous topics will be evaluated and new topic will be explained by mins 

of visual aids during seminars. Student’s knowledge level will be tested oraly and in written forms 

(quizzes) before midterm and final exams. Submission of the individual works by the end of course is 

obligatory. 

• Exams (pass/fail) 

In accordance with the University rules the overall success rate to complete the course should be 60% 

or above. The students who failed the exam would be to take this subject next semester or next year. 

All the issues related to the participation and admission to the exam are regulated by the faculty 

dean.Topics of midterm and final exams are provided for the students before the exams. The questions 

of midterm exam are not repeated in the final exam. Students who got 57% can retake the exam. 

• Violation of the rules of the exams 

Disrupting the test and taking copy during midterm and final exams is forbidden. Test papers of the 

student who do not follow these rules are canceled  and the students are expelled from the test by 

getting 0 (zero).  

• Rules of conduct for Students 

Disruption of the lesson and not following ethical norms during the lesson, as well as conduction of the 

discussions by the students without permission and using mobile phones is forbidden. 

• Homework 

Will be held 4 times during the semester.  

 

• Quizzes 

Quizzes will be held 4 times during the semester The quizzes will be announced in the 
classroom two weeks before. Quiz is from homework problems. 

The homework problems will be selected from questions and problems in the end. 

of each chapter. The No. of homework problems will be announced after finishing each chapter. 

 

• Presentation 

By the end of the semester, students will have to present a presentation on a relevant topic 

given by their teacher 



 down transformers   [2] pages 182-

205 

5 

 

29.03 

 

The utilization of electric energy. Classification of grid users. Introduction to the 

SCADA. Microgrids.  

 Quiz 2  

[1] pages 187-

208 

6 05.04 

 

Voltage and frequency control. Primary and secondary control. AC transmission 

systems.  
[1] pages 208-

239 

7 12.04 

 

 Energy Management Systems. SCADA. Smart Metering Systems. 

 Quiz 3. Homework. Electricity metering. Cost calculation 

[1] 243-284 

8 19.04 

 
 Decentralized (distributed) generation. Advantages and Disadvantages. Energy  

storage. Blackouts.   

 Preparation to midterm exam 

[1] 305-322 

9 26.04 

 

 Electrical machines. Using of generator for electrical power production. 
MIDTERM EXAM 

[1] 37-40 

10 03.05 

 

Hydroelectric power generation. Hydrogeneration in Azerbaijan 
 Submit individual presentation work 

 [2] pages 110-

120 

11 10.05 

 

 Wind and solar power. Converting wind and solar energy to the electricity  
Quiz 4  

 

12 17.05 

 

 Renewable Energy worldwide. Renewable Energy by countries. 

Submit individual presentation of the student project 

 

13 24.05 

 

 Power systems. Experience of Japan 

Homework.  

 

14 31.05 

 

 Power system of South Korea. New technologies and recycle methods. 

 Submit individual presentation of the student project. Preparing for final exam 

 

15 07.06 

 

 

 Final exam material discussing 

 

  Final Exam  

 


