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080501  

Energy and Power Engineering  

 

Educational Aims : 

 

This program aims at cultivating high-quality applied and specialized talents featuring an 

all-round development in morality,intelligence,physique,art and labor, with high social responsibility 

and ethics, with solid basic theories and extensive knowledge of energy and power engineering. Grad-

uates should develop strong practical ability, innovative consciousness and enterprising spirit to meet 

the needs of the national energy industry and regional economy, science and technology and social 

development. They are expected to be capable to engage in production operation, engineering design, 

system commissioning and equipment installation, and maintenance in thermal power plants, and 

technology and management, scientific research, etc. in the field of thermal energy and power engi-

neering. 

 

1.

 

2.

 

3.  

4.  

5.  

Graduates expected to graduate for five years have the following abilities: 

1. Possess a solid theoretical basis, professional knowledge and engineering-related safety, law, 

environment, management and other aspects of knowledge, and show a strong ability to use 

knowledge to analyze and solve engineering problems. 

2. Possess good engineering practice ability of Engineering design, construction and installation, 

equipment debugging, operation and management, and scientific research ability of experimental 

analysis and technology development in the field of energy and power engineering. 

3. Be able to coordinate, organize or manage roles in the work team. 

4. Be able to learn and update knowledge continuously, and have a high level of business and 

competitiveness in the workplace. 

5. Possess good humanities and social science literacy and professional ethics, and show social 

responsibility.  

Outcomes  

 

(1)  

(2)

 

(3) /

 

(4)

 

(5)
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(6)

 

(7)

 

(8)

 

(9)

 

(10)

 

(11)  

(12)  

Graduates of this major should meet the following requirements in knowledge, ability and quali-

ty  

1. Engineering knowledge: ability to apply mathematics, natural science, engineering foundation 

and professional knowledge to solve complex engineering problems. 

2. Problem analysis: ability to identify, express, and research and analyse complex engineering 

problems in the field of energy and power engineering by applying the basic principles of mathematics, 

natural sciences and engineering sciences to obtain effective conclusions. 

3. Design/develop solutions: ability to design solutions to complex engineering problems in the 

field of energy and power engineering, design systems, units (components) or processes that meet spe-

cific needs, and embody an innovative awareness in the design process, taking into account social, 

health, safety, legal, cultural, and environmental factors. 

4. Research: based on scientific principles and using scientific methods to study complex engi-

neering problems in the field of energy and power engineering, including designing experiments, ana-

lyzing and interpreting data, and obtaining reasonable and effective conclusions through information 

synthesis. 

5. Modern tools utilising: ability to develop, select and use appropriate technology, resources, 

modern engineering tools and information technology tools for complex engineering problems in en-

ergy and power engineering, including prediction and simulation of complex engineering problems in 

the field of energy and power engineering, to understand their limitations. 

6. Engineering and society: ability to conduct reasonable analysis based on engineering-related 

background knowledge, evaluate the impact of professional engineering practices and complex engi-

neering problem solutions in the field of energy and power engineering on society, health, safety, law 

and culture, and understand the responsibilities to be undertaken. 

7. Environment and sustainable development: ability to understand and evaluate the impact of 

engineering practices on environmental and social sustainable development for complex engineering 

problems in the field of energy and power engineering. 

8. Professional norms: humanities and social science literacy, social responsibility, be able to un-

derstand and abide by the energy and power engineering industry in the practice of professional ethics 

and norms, fulfill their responsibilities. 

9. Individual and team: good team spirit, be able to assume the role of individuals, team members 

and leaders in a multi-disciplinary team. 

10. Communication: ability to effectively communicate and communicate with industry peers and 

the public on complex engineering issues in the field of energy and power engineering, including 

writing reports and design drafts, presenting speeches, clearly expressing or responding to instructions. 

With an international perspective, be able to communicate and exchange in a cross-cultural back-

ground. 



能源与动力工程专业（热动方向）培养方案（2019 版） 

111 
 

11. Project management: understand and master the principles of project management and eco-

nomic decision-making methods, and be able to apply in a multi-disciplinary environment. 

12. Lifelong learning: self-learning and lifelong learning awareness, continuous learning and 

adaptability to development. 

Core Courses  

 

Introduction to Energy and Power Engineering, Mechanical Drawing, Engineering Fluid Me-

chanics, Engineering Thermodynamics, Heat Transfer, Engineering Mechanics, Fundamentals of Me-

chanical Design, Electrical Engineering and Electronics, Combustion, Boiler Principles for Power 

Plant, Principles of Steam Turbine, Pump and Fan, Thermal Power Plant, Contamination Control for 

Coal-fired Power Plant, Unit Plant Collective Control and Operation, Thermal Process Automatic Ad-

justment for Power Plant, Electric Systems of Power Plant, Thermal Measurement and Meter, Metal 

Materials of Power Plant, Heat Energy System Analysis and Optimizing Synthesis, etc. 

Main Practical Courses  

 

Military Theory and Training, Metalworking Practice, Acquaintance Practice in Power Plant, 

Simulation Practice of Thermal Power Unit Operation, Site Work in Power Plant, Curriculum Design 

of Mechanical Design Basis, Special Study and Practice of Design and Operation for Power Plant, 

Curriculum Design of Boiler Principles, Curriculum Design of Principles of Steam Turbine, Curricu-

lum Design of Thermal Power Plant, Curriculum Design of Unit Plant Collective Control and Opera-

tion, and Graduation Project, etc. 

Program Features  

 

Based on the development of national energy industries and talents demand, this program aims at 

cultivating high-quality applied talents with solid professional basis, strong engineering practical ca-

pacity, good comprehensive quality, good adaptability for jobs and scientific research potential who 

could meet the urgent need of power station industries. With the targets of improving energy conver-

sion efficiency and energy conservation and emission reduction in thermal power, professional training 

runs through the whole process, mainly focusing on equipment and systems based on thermal energy 

conversion and utilization in thermal energy and power engineering. This program also emphasizes 

thermal power generation equipment based on heat transfer in fuel combustion, and system production 

and operation, engineering design, experimental research, operation management etc.  

Graduation Qualification Requirements  

4 2  

65  

184

137 43 4

 

Duration: 4 years. Graduation could be deferred for no more than 2 years. 

Final Award: Bachelor of Engineering will be conferred on students with at least 65 credits on 

average. 
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Minimum requirements for graduation: Graduates should meet the requirements of this pro-

gramme, complete no less than 184 credits (no less than 137 credits for theoretical courses, no less 

than 43 credits for practical courses, and no less than 4 credits for extra-curriculum activities), partici-

pate in the College English Test and meet the relevant minimum requirement of the university. 

Professional Course Packages  

 

 

MATLAB

CAD

DCS

 

Recommended basic disciplinary courses: Mechanical Drawing, Electrical Engineering and Elec-

tronics, Engineering Thermodynamics, Engineering Fluid Mechanics, Heat Transfer, Combustion, En-

gineering Mechanics, Fundamentals of Mechanical Design;  

Recommended professional courses: Pump and Fan, Boiler Principles for Power Plant, Principles 

of Steam Turbine, Thermal Power Plant, Thermal Process Automatic Adjustment of Power Plant, Unit 

Plant Collective Control and Operation, Principle of Gas Turbine; 

Recommended elective courses: Experiments of Thermodynamics, General Chemistry, Computa-

tional Fluid Dynamics, Heat Energy Conversion and Utilization, MATLAB Language and Application, 

Professional Creativity Psychology, CAD Drawing of Power Engineering, Heat Transfer in Furnace, 

Document Retrieval, Information Retrieval Technology, Operations Research, Pow-

er Engineering Project Management, Electric Systems of Power Plant, Contamination Control for 

Coal-fired Power Plant, Experiments of Thermal Power Engineering of Power Plant, Metal Materials of 

Power Plant, Heat Energy System Analysis and Optimizing Synthesis, Hydroturbine Principle, Hy-

droturbine Automation, Hydroturbine Regulation, Hydropower Station and Pump Station Engineering, 

Gas Turbine Principle, DCS Control System, Thermal Power Engineering Testing Technology, Opera-

tion and Equipments of CFB, Clean and Renewable Energy Power Generation Technology, Heat Pump 

Techniques, Fault Diagnose for Steam Turbine, Co-generation of Heat and Power and Heat Supply, 

Heat Transfer Enhancement, Energy Management of Thermal Power Plant, Nuclear Power Plant Sys-

tems and Equipment, Steam turbine digital electro-hydraulic control system, English for Thermal En-

ergy and Power Engineering, Chemistry in Power Plant, Solar Thermal Power Technology, Combined 

Cycle Power Plant. 
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1 2 X1 3 4 X2 5 6 7 8

103113001
Moral, Ethics and Fundamentals of

Law
3 48 48 3×12 2×6

103113011 Marxism Philosophy 3 48 48 2×6 3×12

103111443
Chinese Modern and Contemporary History

Outline
3 48 48 2×14 2×10

103111193 Introduction to Maoism and Chinese-Featured Socialism

Ideology Applied Technology of Database

6 96 96 4×12 3×16

103114001  Situation and Policy 2 (64) (64) 12 8 12 8 12 12

083110061  College English 14 224 224 4×12 4×16 4×16 4×12

111110021  Physical Education 4 122 122 2×13 2×16 2×16 2×16

063110011  Foundation of Computer 2 30 30 3×10

113110041
Military Theory and Training Theory

2 36 36 2×9 2×9

491110003
Employment and Entrepreneurship Education

1 18 18 2×5 2×4

093110111 (B) Advanced Mathematics (B) 9.5 150 150 5×12 6×15

093110091  Linear Algebra 2.5 44 44 4×11

093110062  Probability and Mathematical Statistics 3.5 56 56 4×14

093115022 (B) College Physics(B) 6 96 96 4×13 4×11

093114013  Experiments in Physics 1.5 42 42 22 20

063110013 C  The C Proguamming Language 3.5 54 40 14 4×13.5

103116152  College Chinese 2 32 32 2×16

023111003
Introduction to Energy and Power Engineering

0.5 8 8 2×4

69 1152 1138 14 21 23 17 10 0.5

Elective

Course

4 96 96

73 1248 1234 14 21 23 17 10 0.5
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1 2 X1 3 4 X2 5 6 7 8

013216163  Electrical Engineering and Electronics 3.5 54 48 6 6×9

193210401  Mechanical Drawing 3 52 52 4×13

023210014  Engineering Thermodynamics 3.5 60 60 6×10

023210023  Engineering Fluid Mechanics 3.5 60 60 6×10

023210034  Heat Transfer 3.5 60 60 6×10

033219992  Engineering Mechanics 3 48 44 4 4×12

193210416  Fundamentals of Mechanical Design 3 48 44 4 4×12

023210035  Combustion 3 48 48 6*8

26 430 416 14 4 3 6.5 7 2.5 2.5

023221013
Experiments of Thermodynamics Heat

Transfer and Fluid Mechanics
1 30 30 2×5 2×10

033221115  Power Engineering Project Management 1.5 24 24 4×6

043220014  General Chemistry 2 32 26 6 4×8

093221023 1.5 24 24 4×6

023220075  Computational Fluid Dynamics 1 16 16 4×4

023220094
Thermal Energy Conversion and Utilization

1 16 16 4×4

023220105 MATLAB  Matlab Language and Application 1 16 16 4×4

053228436  Professional Creativity Psychology 1 16 16 4×4

023220114 CAD  CAD Drawing for Power Engineering 1 16 16 4×4

023220065  Heat Transfer Enhancement 1 16 16 4×4

093225673  Information Retrieval Technology 1 16 16 4×4

093225684  Operations Research 1 16 16 4×4

023221015  Introduction to Environmental Engineering 1 16 16 4×4

073317115  Modern control theory 1 16 16 4×4

7 126 90 36 0.5 4.5 2

33 556 506 50 4 3 7 12 4.5 2.5

1
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1 2 X1 3 4 X2 5 6 7 8

023310134  Pump and Fan 2 36 36 4×9

023310145  Boiler Principles for Power Plant 3 48 48 6×8

023310155  Principles of Steam Turbine 4 66 66 6×11

023310166  Thermal Power Plant 3 48 48 6*8

073317266 Thermal Process Automatic Adjustment for Power Plant 3 48 44 4 4×12

15 246 242 4 2 6.5 5.5

013320475  Electric Systems of Power Plant 2 32 28 4 4×8

023320184  Experiments of Thermal Power Engineering of Power Plant 1 28 0 28 2×2 4×5 2×2

193220424  Metal Materials of Power Plant 2 32 28 4 4×8

023320385  Energy and Power Testing Technology 2.5 40 40 6×8

023320205 Heat Energy System Analysis and Optimizing Synthesis 2 32 32 4×8

023320176  Contamination Control for Coal-Fired Power Plant 2 32 32 4×8

023310186  Unit Plant Collective Control and Operation 2.5 40 40 4×10

023320297  Co-generation of Heat and Power and Heat Supply 1 18 18 4×4.5

023320297  Combined Cycle Power Generation 1 18 18 4×4.5

043320017  Chemistry in Power Plant 1 18 18 4×4.5

023320257
Clean and Renewable Energy Power Generation Technology

1 18 18 4×4.5

023320317  Nuclear Power Plant Systems and Equipment 1 18 18 4×4.5

023320327  Steam Turbine Digital Electro-Hydraulic Control System 1 18 18 4×4.5

023320327 DCS  DCS Control System 1 18 18 4×4.5

023320287  Fault Diagnose for Steam Turbine 1 18 18 4×4.5

023320237  Principles of CFB Boilers 1 18 18 4×4.5

023320367 1 18 18 4×4.5

023320277  Heat Pump Techniques 1 18 18 4×4.5

023220127  Heat Transfer in Furnace 1 18 18 4×4.5

023320388  English for Thermal Energy and  Power Engineering 1 18 18 6×3

023320308  Energy Management of Thermal Power Plant 1 18 18 6×3

16 280 244 36 2 3 6 3.5 6

31 526 486 40 4 9.5 11.5 3.5 6

137 2330 2226 90 14 25 26 25 25 14 14.5 3.5 6
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1 2 X1 3 4 X2 5 6 7 8

023410651  Enrollment and Mental Health Education 1 1 1 3

113410041  Military Theory and Training 2 2 2 4-5

 Ideology and Politics 2 2

02341106X  Humanistic Quality Training and Practice 1 1 1 X1

183410014  Metalworking Practice 3 3 3

023410098  Graduation Education 1 1 18

023410117  Innovation Entrepreneurship Courses 1 1 1

02341107X Cognition Practice of Power Plant 1 1 1 X2

023411087  Field Practice of Power Plant 2 2 2 1-2

473410027
Simulation Practice of Thermal Power Unit Operation

2 2 2

023418887
Special Study and Practice of Design and Operation for Power Plant

2 2 2 9-10

023410337  Curriculum Design of Mechanical Design Basis 2 2 2 11-12

023410277  Curriculum Design of Boiler Principles 2 2 2 13-14

023410517  Curriculum Design of Principles of Steam Turbine 2 2 2 15-16

023420157  Curriculum Design of Thermal Power Plant 2 2 2 17-18

023410347
Curriculum Design of Unit Plant Collective Control and Operation

2 2 2 19-20

023411098
Power plant frontiers technology learning and Practice

2 2 2

023410108 Graduation Project 14 14 14 4-17

43 44
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1248 53.6% 73 53.3% 1828 78.5% 110 80.3%

556 23.9% 33 24.1% 502 21.5% 27 19.7%

526 22.6% 31 22.6%   2330 100.0% 137 100.0%

  2330 100.0% 137 100.0%

44 43 4 184

    

17 3 20 2.5 2.5 22.5

23.5 3 26.5 0.5 26.5

X1 1 1 1

19 7 26 0.5 26

9 7 2 18 3.5 3.5 21.5 4.5 2

X2 1 1 1

0.5 3 7 10.5 10.5 2.5 5.5

1.5 3 6 10.5 10.5 6.5

17 17 17 1

16 16 16 1

4
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X1 X2

Ideological,Moral Cultivation and Law Basics
3.0 2.0 1.0

Introduction to the Basic Principles of Marxism 3.0 1.0 2.0

Chinese Contemporary History Summary
2.0 1.5 0.5

Introduction to Maoism and Chinese-Featured Socialism Ideology Applied

Technology of Database

6.5 3.5 3.0

Situation and Policy 2.0 0.0 0.0 0.0 0.0 0.0 2.0

 College English 14.0 3.0 4.0 4.0 3.0

 Physical Education 4.0 1.0 1.0 1.0 1.0

 Employment and Entrepreneurship Education 1.0 0.5 0.5

(B)  Advanced Mathematics (B) 9.5 4.0 5.5

(B)   College Physics(B) 6.0 3.0 3.0

 Experiments in Physics 1.5 1 0.5

Experiments of Thermodynamics Heat Transfer and Fluid Mechanics
2 0.5 1.5

Experiments of Thermal Power Engineering of Power Plant
1 0 1 0

    

2 3 7

8
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1.

1.1 

1.1.1 

1.1.2 

1.1.3 

1.1.4 

1.2 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.3 
C MATLAB CAD

1.4 

1.4.1 

1.4.2 

1.4.3 

1.4.4 

1.4.5 

1.4.6 

1.4.7 

1.5 

1.5.1 

1.5.2 
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1.5.3 
DCS

1.5.4 

1.5.5 

1.5.6 

1.6 

2.

2.1 

2.1.1 

2.1.2 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.3 

2.3.1 

DCS

2.3.2 

2.3.3 
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2.4 

2.5 

2.5.1 

2.5.2 

2.5.3 

2.5.4

2.5.5

2.5.6 

2.6 

2.6.1 

2.6.2 

2.6.3 

2.6.4 

2.7 

2.7.1 

2.7.2 

2.8 
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2.8.1 

2.8.2 

3.

3.1 

3.2 

3.3 

3.4 

3.5 
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(3)(4) 1.2.2 2.4 3.1

(1)(2) 1.2.2 2.4/2.5.1 3.1/3.2/3.5

(1)(2) 1.2.1 2.4 3.1

1.2.1 2.4 3.1

1.3 2.1.2/2.3.3/2.6.4 3.4

B 1.1.1 2.1/2.2/2.3 3.4

1.1.1 2.1/2.2/2.3 3.4

1.2.4 2.1.1/2.5.6 3.1/3.4

2.5.4 3.5

B 1.1.2 2.1/2.6 3.4

1.2.1 2.5 3.1/3.2

1.2.3 2.5.1/2.5.4/2.7 3.2/3.3/3.5

1.1.2 2.1 3.4

1.1.1 2.1.2 3.4

C 1.3 2.1/2.1.2/2.3/2.6.4 3.4

1.4/1.5/1.6 2.8.1 3.2

1.4/1.5/1.6 2.1/2.4 3.3

1.4 2.6.3/2.7 3.1

1.1.1 2.1/2.3 3.4

1.1.1 2.1/2.3 3.4

1.4.5 2.2/2.3/2.4 3.4

1.4.5 2.2/2.3/2.4 3.4

1.4.3 2.2.3/2.3.1/2.4 3.4

1.4.6 2.3.1 3.4

1.4.5 2.2/2.3/2.4 3.4
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1.4.5 2.2/2.3/2.4 3.4

1.4.1 2.2/2.4 3.4

1.4.3 2.2 3.4

1.4.2 2.2/2.3 3.4

1.4.5 2.1 3.4

1.5.1 2.1 3.4

1.5.1 2.3.1/2.3.3 3.4

1.2.4 2.2/2.5.6 3.4

1.5.1/1.5.6/1.6 2.2/2.3 3.4

1.5.1/1.5.6/1.6 2.2/2.3 3.4

1.5.1/1.5.6/1.6 2.2/2.3 3.4

1.5.3 2.3.1 3.4

1.5.1/1.5.6/1.6 2.2/2.3 3.4

1.1.3 2.2/2.3 3.4

1.5.5 2.1/2.2/2.3 3.4

1.5.3/1.5.4 2.3 3.4

1.5.3/1.5.4 2.3 3.4

1.5.5 2.2 3.4

1.5.1 2.2/2.3/2.6 3.4

1.4.5 2.2/2.3/2.4/2.5 3.4

1.3/1.4.5 2.1/2.2/2.4 3.4

1.4.5 2.2/2.3 3.4

MATLAB 1.3 2.1.2/2.3.3/2.6.4/2.8.2 3.4

2.8 3.5

CAD 1.3/1.4.3 2.2/2.4/2.5 3.4
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1.4.5 2.3 3.4

1.5.6 2.1/2.2/2.3 3.4

1.5.3 2.3.1 3.4

1.3/1.6 2.2/2.6 3.4

1.1.1/1.3 2.1/2.5 3.4

1.2.3 2.5.4 3.2

1.5.3 2.1/2.3 3.4

1.5.5/1.6 2.1/2.2/2.3 3.4

1.2.1/1.2.2 2.4 3.2

1.5.1/1.5.4/1.6 2.2/2.3 3.4

1.5.3 2.1/2.2/2.3 3.4

1.5.5 2.2/2.3 3.4

1.4.7 2.1.2/2.2.2 3.4

1.5.1 2.2/2.3 3.4

1.1.3 2.2 3.4

1.5.1/1.5.6/1.6 2.2/2.3 3.4

1.5.5 2.2/2.3/2.4/2.5/2.8 3.4

1.5.4 2.3.1 3.4

DCS 1.5.3 2.3.1 3.4

1.5.3 2.3.1 3.4

1.2.2 2.5.6/2.7 3.4

1.2.2 2.5/2.6/2.8 3.1/3.2/3.3

1.4.4 2.4/2.5 3.3/3.4

1.5.1/1.5.6 2.2/2.3/2.5 3.3/3.4

1.5.4 2.3 3.3/3.4
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1.2.2 2.7/2.8 3.1/3.2/3.3

1.5.1/1.5.6 2.2/2.3/2.5 3.3/3.4

1.5.1/1.5.6 2.2/2.3/2.5/2.6/2.7 3.3/3.4

1.4.3 2.2/2.3.1 3.3/3.4

1.5.2/1.5.6 2.2.2/2.2.3/2.3.4/2.4/2.5.1/2.5.2/2.5.4/2.6/2.7/2.8 3.3/3.4

1.5.2/1.5.6 2.2.2/2.2.3/2.3.4/2.4/2.5.1/2.5.2/2.5.4/2.6/2.7/2.8 3.3/3.4

1.5.2/1.5.6 2.2.2/2.2.3/2.3.4/2.4/2.5.1/2.5.2/2.5.4/2.6/2.7/2.8 3.3/3.4

1.5.3/1.5.6 2.2.2/2.2.3/2.3.4/2.4/2.5.1/2.5.2/2.5.4/2.6/2.7/2.8 3.3/3.4

1.4.7 2.5 3.2/3.3

1.4.7 2.5 3.2/3.3

1.4.5/1.4.7 2.1/2.3/2.5 3.2/3.3/3.4

1.2.2/1.5 2.2.2/2.5.2/2.6.2 3.2/3.4
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