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Abstract: Aims at the existing problems of "power plant" course during the teaching 
process, regards "integration of information and industrialization (short for two 
integration) " as the idea of reform, this paper reforms curriculum goal, curriculum 
content, teaching methods, teachers construction, teaching reform of power plant, 
improves the teaching quality and effect, enhances the students' ability of application 
and engineering technology, cultivates engineering technical talents with strong 
practical ability and innovative spirit, for graduates working in the power plant 
operation, power planning, power management or technical positions provide the 
knowledge and skills. Finally, several suggestions are given to further improve the 
teaching reform of the course. 
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1. Introduction 
 
The course of power plant is an important professional course and one of main courses 
for application undergraduate to the major of electrical engineering and automation or 
automation. It is training qualified technical personnel with strong practical ability, 
powerful innovation and entrepreneurial spirit, highly skilled qualified technical for all 
power job of production factories. The course is characteristic of Engineering, practical, 
extensive contents. 

In the "two integration" background, smart grid construction has been put on the 
agenda. Two integration is the key to realize the power plant information and 
intelligence, so it is become a pressing matter of the moment to integration the course 
of power plant and information curriculum and to cultivate the talent personnel 
satisfying the demand of the new economic form. 



Volume 4 Issue 2 2017 

164 

2. The Existing Problem of Power Plant 
 

2.1 Lack of Cohesion between Teaching Content and Occupation 
 
Applied undergraduate education is training talents with good theoretical knowledge 
and application ability of social service, high-quality talents with innovative 
consciousness and creative ability. But at present the teaching contents focus on theory, 
lacking effective cohesion between curriculum and occupation, job requirements. New 
knowledge, new technology, new content, new technology and the new material 
cannot be reflected in the teaching. The teaching content is not associates with the 
actual production and life practice, the curriculum is not in combination with 
engineering, production, management and other practical problems, the lack of 
practical engineering cannot meet the social demand for engineering talent. 
 

2.2 Single Teaching Method 
 
The teaching is lack of vitality and efficiency which is no close combination with the 
actual production of the scene teaching. Due to the fact that there is no integration of 
theory and practice, the assessment method is still using the type of the traditional 
midterm and final theoretical examination with not thinking the mastery degree of the 
two integration content. 
 

2.3 Weakness Engineer Teacher Team  
 
A large number of young teachers from the university after graduation to enter the 
school engaged in teaching work, the lack of practical teaching links of special training, 
they cannot become a connoisseur. It is difficult for them to be competent for the 
practical teaching guidance. 

Aiming at the above teaching problem and the requirement of occupation post on 
power distribution, this paper studies the demand of engineering talent in the current 
domestic. By comprising the education mode of domestic and foreign about 
undergraduate application, this paper reforms  "power plant" course based on "two 
integration" concept, then establishes the curriculum standards outstanding the skills 
training of engineering application, regulates the basic requirement of teaching. 
 

3. The Connotation of "Two Integration" 
 
"Two integration" thought as the leading enterprise, focus on practice, focus on the 
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cultivation of the application ability of the students, the relationship between 
curriculum and business is very close, the graduates can adapt to the needs of 
enterprises in many applied professional more popular to the enterprises. The main 
content as the following points. 
 

3.1 Technology Integration 
 
The core of “two integration” is the support of information technology and the pursuit 
of sustainable development. Technology integration refers to the integration of 
industrial technology and information technology, to produce new technology and 
promote technological innovation. For example, the industrial control technology is the 
integration product of industrial production and computer control technology. 
 

3.2 Product Integration 
 
The product integration refers to the integration of information technology into 
products, increase the technological content of products, and increase the added value 
of the product. For example, the new sensor comes from the fusion of sensor 
manufacturing technology and embedded control technology, common substation 
equipment increase embedded control system becomes a smart substation equipment. 
 

3.3 Business Integration 
 
Business integration refers to the application of information technology to product 
design, manufacturing, marketing and other aspects, to promote business innovation 
and management innovation. For example, the production of special equipment on the 
spot can collect storage data, control and monitor the produce processing from raw 
materials to the production finished. 
 

3.4 Industrial Derivation 
 
Industrial derivation refers to the integration of information technology and 
industrialization to create new industries, such as the electronic information industry 
and new service industries, the integration of information technology and 
industrialization of the Internet of things, software services and so on. 
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4. Guiding Teaching Reform of Power Supply Based on "Two Integration" 
 
According to the requirements of talents and the course characteristics of power plant, 
this paper has carried on the curriculum teaching reform of power plant from following 
four aspects. Based on the concept of "two integration", this paper emphasizes the 
cultivation of students' engineering practical ability and innovation ability. 
 
4.1 Based on the Concept of "Two Integration", Defined the Teaching Objectives of 

Power Plant 
 
The purpose of education is to all students, for all students' adult talent and sustainable 
development; mobilize their creativity and curiosity; let the students learn to study, 
self-discipline and give full play to their potential; stimulate the occupation moral and 
personal responsibility. 

The training goal of power plant course is cultivating students become the Electrical 
Engineering Engineer to meet the social needs (for example, the electrical engineer, 
registered electrical engineer). Students should have a power design capacity after 
finishing this course and at the same time should have the ability of power system 
substation or operation, maintenance and management; solving problem and 
innovation ability; ability to complete the task cooperation and data collection and so 
on. 

"Two integration" puts the aim of the education and training goals together, 
emphasize the training objectives and curriculum should be a direct response to the 
enterprise needs, directly facing the market and the needs of social and economic 
development, emphasizes the cultivation of technology application and development of 
the students innovation ability. 
 

4.2 Self-development Teaching Materials Based on "Two Integration" 
 
The teaching goal must be supporting by teaching materials. Because students must 
eventually go to work, so the teaching content must be determined by the enterprise 
personnel. "Two integration" concept is mainly reflected in the cooperation and practice 
teaching, mainly in the form of "doing" and based on the whole process of project 
learning. This paper creates a learning module combines with the necessary 
knowledge of project process, ability and quality, integrating real work and work 
process of power plant, shown in table 1. 

All the modules shows the knowledge of power system design and operation. 
Students can be divided into groups during teaching process. Task can also be 



Volume 4 Issue 2 2017 

167 

subdivided into individual sub tasks, in order to prevent some students more hands-on 
in each group and other students less. Then students can learn knowledge, and can 
exercise the corresponding engineering ability and quality. 

 
Table 1 Modular design of power plant course content 

 
Number Content Subtask Teaching method design 

Module 
1 

Basic computing 
knowledge 

1 Workshop power 
load calculation 

2 Plant load 
calculation 

3 Short-circuit current 
calculation 

Around the "10kV substation 
load, short-circuit current 
calculation" to carry out 

project teaching (theory and 
practice integration) 

Module 
2 

Primary equipment 
selection and 
installation 

1 Selection and 
installation of 
transformer 

2 Installation of low 
voltage primary 

equipment 
3 Installation of high 

voltage primary 
equipment 

4 High and low 
voltage distribution 

room layout 
5 Selection and 

installation of bus 
6 Selection and 

installation of lines 
7 Installation of 

grounding device 

Based on the selection and 
installation of equipment for 

10kV substation, the selection 
and installation of the line to 

carry out project teaching 

Module 
3 

Second equipment 
installation 

1 Installation wiring 
of high voltage 

breaker control circuit 
of 

2 Installation of 
electrical measuring 

instrument and 

Around the "10kV substation 
two circuit" to carry out 

project teaching (integration 
of theory and practice, on-site 
teaching, enterprise training, 

etc.) 
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insulation monitoring 
device 

3 Isolating switch 
control circuitc 
4 Signal circuit 

installation wiring 

Module 
4 

Commissioning of 
power plant system 

1 Test and inspection 
of lines 

2 Power transformer 
test 

3 Test and inspection 
of equipment 

4 calculation and 
verification of relay 

protection 

Integration of theory and 
practice teaching, teaching on 
the spot, enterprise visits and 

training 

Module 
5 

Operation and 
maintenance of 

power plant system 

1 Electrical safety and 
first aid 

2 Inspection of power 
plant system 

3 Operation of power 
plant system 

Project teaching, scene 
teaching, enterprise training 

and so on 

Module 
6 

Technology frontier 
information 

Power plant system 
and switching 

equipment and other 
cutting-edge 
information 

Lectures of experts or 
engineers 

 
4.3 Different Teaching Methods Are Adopted for Different Teaching Contents 

 
Aims at the different contents and the students ability, this paper adopts different 
teaching methods, such as case teaching, scene teaching method, operation teaching 
method, student teaching method, project teaching method, to improve students' 
interest in learning, change passive learning into active learning. At the same time by 
using school enterprise cooperation teaching, students learn theory and firmed, further 
way to find the lack of practice teaching, then to improve students' engineering basic 
knowledge, personal ability, team ability and engineering ability system. 
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4.4 Establish the Feedback Mechanism and Improve the Evaluation Methods 
 

Establish and improve the examination mechanism using closed book and book binding, 
theory test and practical ability assessment with grades and skills identified, further to 
adopt the combination of school and enterprise comprehensive assessment evaluation 
methods, emphasizing the process of learning, strengthen the application ability of the 
students, research papers, participate in projects such as the basis for assessment, 
give a reasonable assessment results. 
 

4.5 The Specific Reform Measures Based on "Two Integration" 
 

4.5.1 Enterprise Leading 
 

The survival of the school relies on enterprise, enterprise is the source of development, 
"business oriented" is mainly manifested in the following aspects: first, according to the 
needs of enterprises, the school associated with the enterprises to develop training 
syllabus and curriculum plan; secondly the enterprise sorts and refines project has 
been successfully implemented and forms the teaching case, then sends senior 
engineers to schools; young teachers go to the enterprises to receive training, 
providing training and job opportunities for the project, then cultivates them into a 
qualified engineer or project manager; finally, companies also provide a venue for 
students to practice, in conditions permitting students to participate in the actual 
project, to make students have the ability of scientific research, innovation and 
entrepreneurship. 

 
4.5.2 Focus on Practical Process Management 

 
In order to improve the students' occupation ability, technology and engineering 
practice ability, we adopt the method to increase the construction of practice teaching, 
practice, curriculum practice, integrated practice teaching system, strengthening 
students' ability training. The main practice to cultivate students' interest in 
professional learning, enhance the students of professional enterprises, perceptual 
knowledge as the goal, we will invite the enterprise technical personnel for the 
students when the course start, let students to know the latest information on the 
power system and the required type of talent. Students have a basic understanding of 
the power supply system, the school organized students to visit the substation. Let the 
students compare the content and the actual system, at the end of the course, 
students will visit the enterprise power system and components, understanding the 
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existing problems in the operation of the power system; curriculum practices come 
from class experiments, course module integrated design and experiment, curriculum 
design, teaching units. Increase the experiment proportion, considering the class hours 
are limited, open laboratory, students can do laboratory experiments or experiment at 
any time; curriculum project teaching is adopted in the course of curriculum, to clear 
application related project teaching topics, the design process of middle school 
students can discuss in the course of group, teachers guide the design, finally arrange 
a time to reply and assessment, examination results are included in the course grades; 
comprehensive practice topic from the enterprise, or the student directly to the 
enterprises to participate in the actual project, the purpose is to cultivate students' 
comprehensive using professional knowledge, improving the ability of solving practical 
problems and knowledge innovation. 

 
4.5.3 Training of Engineers 

 
In order to meet the requirements of the faculty of applied college, one hand, our 
teacher actively participate book learning and scientific research; on the other hand, 
they have a plan and actively participate the enterprise participation under the policy 
support of school, put their training into the real "double quality teachers; teaching 
administrative departments and schools have also drawn up a practical training plan, 
arrange some teachers to participate in training, access to relevant engineer certificate, 
the training of" double "teachers, at the same time the school will introduce technical 
personnel of enterprises to participate teaching, scientific research, building the 
teaching team. 

 
5. Conclusion 

 
Based on the "two integration" this paper reform the curriculum of power plant, 
effectively solve the problem of disconnection between theory teaching and 
engineering application. Through combining enterprises and the practice of 
engineering design, the cooperation is come true between curriculum content, 
teaching practice, to teach, to learn and to do. Through the corresponding teaching 
module design, using a variety of teaching methods such as the integration of theory 
and practice, students can carry out project during the process of learning, change 
passive learning into active learning, enhance students' ability to solve problems, 
engineering application ability and team spirit, at the same time in the project 
implementation process can further improve the level of teachers' teaching and 
engineering practice ability. For further reform, the main ideas are as follows:(1) The 
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construction of "power plant" course network teaching platform, composed of senior 
teachers or technical staff, engineers, experts, so that students have problems can be 
answered in a timely manner;(2) Strengthen the training of information application 
ability, then further strengthen students the knowledge of power system. 
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