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COURSE SYLLABUS
1. Course name: Thermal power plants
Course code: THPP341032
2. Credits:  4 (4/0/8) (4 theory credits, 0 practice credit and 8 self-study credits)

3. Lecturers:
1/ Main lecturer: PhD. Le Minh Nhut
2/ Teaching Lecturers: Assoc. Professor. Hoang An Quoc
4. Required courses 
Required courses: no
Pre-requisite courses: Thermodynamics, Heat transfer, boilers. 


5. Course Description 

The purpose of this course is to give undergraduate students a knowledge on the energy and primary fuels, the basic operating principles of the steam turbine - gas turbine power plants, the main equipments of thermal power plants such as boilers, steam turbine and gas turbine, heat exchangers, economisers, superheaters, air preheaters. The course also presents the methods to calculate the thermal efficient of thermal power plants, analysis of steam cycles and gas cycles, the effect of exhaust smoke of thermal power plants to the environment, operation and maintenance of thermal power plants.
6. Course Goals
	Goals
	 Course Objectives
(The content of the course includes the academic knowledge:)
	ELOs

	G1
	Obtaining specialized knowledge in Thermal Engineering Technology such as: operating principles of thermal power plants, the main equipments of thermal power plants such as boilers, steam turbine and gas turbine, heat exchangers, economisers, superheaters air preheaters..
	 2,3 

	G2
	Analyzing, explaining and reasoning to solve Thermal engineering problems.
	 5 ,7


	G3
	Being able to lead and function in teams, being able to read thermal engineering materials in English
	9

	G4
	Designing and calculating components and systems in thermal power plants
	4, 11-14


7. Expected learning outcomes
	Course objectives
	Description 

(After studying this course, student will be able :)
	ELOs

	G1
	G1.1
	Presenting the operating principle of main equipments of thermal power plants such as steam turbine, gas turbine, heat exchangers, economisers, superheaters air preheaters....
	 2

	
	G1.2
	Applying knowledge about operating principles of Rankine cycle, Brayton cycle… to calculate some operating parameters of thermal power plants
	        3


	G2
	G2.1
	Analyzing, explaining characteristic parameters that affect the operation of thermal power plants
	5

	
	G2.2
	Diagnostic monitoring and informative support for turbine operations of thermal power plants
	7

	G3
	G3.1
	Being able to work in team for discussing and solving the problems related thermal power plants
	 9

	G4
	G 4.1
	Calculating and designing for thermal power plants
	11,12

	
	G 4.2
	Operating for thermal power plants
	4, 13,14


8. Textbooks
- Textbook:
1. Tuyen.,N.V, Steam turbine&gas turbine, Vietnam National University - Ho Chi Minh City Pulisher 2007.
2. Han.,N.N., Trung., N.Q, Tuan.,D.A. Thermal power plant, Science & Engineering Pulisher, 2002.

- Reference textbooks:
1. Dong.,H.N., Xung., P.Q. Power plant engineering, Science & Engineering Pulisher, 2002.
2. Nag P.K, Power Plant Engineering, second Ed 2001.
3. Everett B, et al., Steam plant operation, Eighth Ed 2001.

4. Richar T, Harman C, Gas Turbine Engineering, New York 1981.

9. Assessment:
- Grading Scale: 10
- Assesement plans:
	Assesement methods
	Contents 
	Week 
	Assessment 
method
	ELO
	Percent (%)

	Homework
	
	10

	Assignment #1
	Determining  characteristic components of thermal power plant in English term. Analyzing characteristic parameters that affect the operation of thermal power plants 
	Week 3,4
	Assignment (in class)
	2,3,5

	5

	Assignment #2
	Calculating the thermal efficiency of Rankine cycle, Brayton cyccle, combined cycle power generation
	Week 5,6
	Assignment (in class)
	7,9,11,12
	5

	Project
	
	10

	Project
	Preliminary designing a thermal power plants
	Week 7,8
	Solution Assignment
	 4,13,14

	10

	Essay - Report
	
	
30

	
	Team selects one of  the below topics (report and presentation):

1. Energy and energy sources
2. Thermal popwer plants in south Vietnam

3. Effect steam flow on thermal efficiency of steam power plants
4. Steam losses in steam power plants
5. Water treatment for steam power plants.

6. Solar power plants
7. Wind power plants
8. Gas power plants

………………………………
	Week 2-15
	Essay -report
	2,3,4,5, 7,9

11-14

	

	Final exam
	
	
	50

	
	Content exam includes important ELOs in this course

-  Duration: 70 min
	
	Written exam
	2,3,4,5, 7,9

11-14
	


10. Course content:
	Week 
	Content 
	ELOs

	1 
	Chapter 1: Fundamental of thermal power plants
	

	
	 A/ Contents and teaching methods in class: (4)

Theory teaching contents:

1.1 Introduction
1.2 Electricity production in the World and Vietnam
1.3 Energy demands and load-duration curves
1.4 Solutions to improve energy efficiecy

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2


	
	B/ Contents for seft-study at home: (8)
Searching and reading the related materials(books or Internet.): thermal power plants in south Vietnam
	2

	2 
	Chapter 2: Operating principles and main equipments of thermal power plants
	

	3 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

    2.1 Classification of thermal power plants

    2.2 Operating principle of thermal power plants
  2.3 Energy parameters of thermal power plants
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5


	1 
	B/ Contents for seft-study at home: (8)
Solutions improving the efficiecy of energy utilizing 
	5

	3
	Chapter 2: Operating principles and main equipments of thermal power plants(conti…)
	

	2 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

2.4 Steam consumption, thermal consumption and fuel consumption

2.5 Parameters affect on thermal efficiency of cycle

2.6 Combined steam turbine-gas turbine power plants.

2.7 Thermal load and electricity load
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5,12


	3 
	B/ Contents for seft-study at home: (8)

Calculating thermal efficiency of steam power plant with steam turbine have one extraction.
	12

	4
	Chapter 3: Steam turbines
	

	4 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

3.1 Concept, operation principle of steam turbine
3.2 Equation of the moving of steam flow
3.3 Structures of steam turbine
3.4 Configuration of steam turbine
3.5 Energy losses and efficiency of turbine staging
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	5,7


	5 
	B/ Contents for seft-study at home: (8)

Searching and reading the related materials(books or Internet.): Steam turbine.
	7

	5
	Chapter 4: Multi-stage steam turbine
	

	6 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

4.1 Operating principle of multi-stage steam turbine
4.2 Advantage and disadvantage of multi-stage steam turbine
4.3 Heat losses and energy losses of multi-stage steam turbine

4.5 Shaft along force of multi-stage steam turbine

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5,9


	7 
	B/ Contents for seft-study at home: (8)

Wearing of the blades of multi-stage steam turbine
	9,13


	6
	Chapter 5: Turbine governing and control
	

	8 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

5.1 Control concept for steam turbine

5.2 Steam distribution solutions for steam turbine
5.3 Directly control method

5.4 Indirectly control method

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	5,7,9,11


	9 
	B/ Contents for seft-study at home: (8)

Control methods for modern steam turbine
	9,11

	7
	Chapter 6: Auxiliary equipments of thermal power plants
	

	10 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

6.1Oil system of thermal power plants

6.2 Condensers
6.3 Ejectors
6.4 Feed water, circulation water

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3,5,9,11


	11 
	B/ Contents for seft-study at home: (8)

Find out on internet about economizers, superheaters, airheaters
	9,11

	8,9
	Chapter 7: Gas power plants
	

	12 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

7.1 Operating principle and clasification of gas power plants
7.2 Brayton cycle
7.3 Efficiency Improving for gas power plants
7.4 Real Brayton cycle
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	11-13

	13 
	B/ Contents for seft-study at home: (8)

Calculating thermal efficiency of real Brayton cycle
	
11-13

	10,11
	Chapter 7: Gas power plants (conti…)
	

	14 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

7.5 Fuels for gas power plants
7.6 Compressors
7.7 Combustor
7.8 Gas turbine
7.9 Gas turbine control
Teaching methods:

· Presentation 

· Dicussion 

· Team working 
	3,5,7,11

	15 
	B/ Contents for seft-study at home: (8)

Searching and reading the related materials: books or Internet
	11

	12.13
	Chapter 8: Thermal power plants for electricity-thermal production
	

	16 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

8.1 Double flow turbine
8.2 One extraction turbine

8.3 Two extraction turbine
8.4 Turbine for electricity-thermal production
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	11,13,14

	17 
	B/ Contents for seft-study at home: (8)

Searching and reading the related materials: books or Internet 
	11,13,14

	14,15
	Chương 9: Operations and maintenances 
	

	18 
	A/ Contents and teaching methods in class: (4)

Theory teaching contents:

10.1 Start-up instructions for steam-gas turbine.

10.2 Start-up, operation monitoring and shut-off turbine
10.3 Operations of auxiliary equipments of thermal power plants

10.4 Maintenance performance
10.5 Air pollutions in thermal power plants

Teaching methods:

· Presentation 

· Dicussion 

Team working
	13,14

	19 
	B/ Contents for seft-study at home: (8)

Find out about the operation of thermal power plants in south of Vietnam
	14


11. Classroom rules of conduct:

Students must do home works and projects by themselves. Student will be received zero score If he (or she) violates study regulations or ethics.  

12. Approved date: 
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