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Abstract. In order to meet the current students’ needs for new energy distributed
generation learning, this paper builds a new energy distributed generation virtual
simulation practice teaching platform based on computer technology. The article
begins with the goals and principles of platform construction, and specifically
describes the process and structure of building a virtual simulation practice teach-
ing platform. This platform can provide students with verification, comprehensive
and innovative virtual experiments, so that students can learn the working princi-
ple of wind power and solar power in the platform. The platform also has system
models of various new energy distributed generation methods to ensure that the
platform can provide students with correct knowledge guidance.
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1 Introduction

In the teaching of new energy distributed power generation, the key teaching is wind
power generation and solar power generation. In this course, students are required to
study electromechanical, electric power, hydraulic, computer, control, numericalweather
prediction and other disciplines. For new energy distributed generation courses in col-
leges and universities, there is no perfect experimental teaching instrument in the cur-
rent teaching field. This course requires students to have an in-depth understanding
of scientific principles in experimental operations. In the photovoltaic power genera-
tion technology part of the course, students need to measure the output power of solar
power generation under different light intensities and different temperature conditions.
However, many colleges and universities today do not have professional photovoltaic
power generation simulation equipment, so they cannot provide students with suitable
experiments. condition. In the course, it is also necessary to connect the wind and solar
power generation to the power grid, which will bring hidden dangers to the safety of the
experimental operators and the power grid. In the teaching of new energy distributed
generation in colleges and universities, we cannot rely solely on the traditional physical
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experiment method for teaching. The virtual simulation teaching platform can simulate
the operation of wind farms and solar power plants in real situations, and show it to stu-
dents in three-dimensional graphics mode. The virtual simulation platform can ensure
the integrity of students’ practical teaching, and can ensure the safety in the process of
practical teaching.

2 Construction Goals and Principles of Virtual Simulation Practice
Teaching Platform for New Energy Distributed Generation

The virtual experiment content in the virtual simulation practice teaching platformof new
energy distributed generation must be closely combined with the course requirements.
The platform should provide students with multiple experimental contents, including
simulation of wind energy characteristics, simulation of various working conditions of
wind farms, simulation of wind turbines, simulation of wind power control systems, sim-
ulation of current and voltage characteristics of photovoltaic arrays, converter simulation,
energymanagement and control technology, small wind power generation system design
and production, inverter equipment array, maximum power point tracking technology
simulation, etc.

The simulation experiment in this platform needs to have the characteristics of strong
scientificity, strong systematicness, good simulation experiment teaching effect, and
intuitive and clear physical model. The simulation experiment in the platform needs to
have strong interactivity to enhance the initiative and innovation of students’ learning.

The practical teaching guidance in the platform should be combinedwith the occupa-
tion. The teachingdesign in the platformmust first investigate the needs of enterprises and
occupational positions, and use the real workflow as the basis of simulation experiments.

In the new energy distributed generation course, many related disciplines are
involved, and these disciplines have their own knowledge groups. Students need to
learn the knowledge of multiple disciplines in order to better learn the new energy dis-
tributed generation course. The teaching structure in the platform should be scientific
and rational, reflecting the overall structure of knowledge.

3 Building a Virtual Simulation Practice Teaching Platform

Based on course requirements and students’ needs, the structure of the simulation
experiment resource library of this platform is shown in Fig. 1.

The main platform used to build this platform is the Windows operating system.
The main development software used by the platform is Visual C++ 6.0 and GDI+
function library. For the development of 3D models, this platform uses the Unity3D 3D
engine andMySQLdatabase. The computing platforms used in this platform are PSCAD
software, EES software and Matlab software. The computing platforms are mainly used
to build wind turbine models, photovoltaic array models, grid-connected models, and
wind turbine models.

The functional modules of this platform are shown in Fig. 2.
In this system, the photovoltaic power generation technology is mainly used as the

main content to build a virtual simulation experiment case. In the design of experimental
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Fig. 1. Structure diagram of resource library of new energy distributed generation virtual
simulation practice teaching platform
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Fig. 2. Functional modules of the new energy distributed generation virtual simulation platform

teaching tasks, this system combines the opinions of enterprise research and professional
teaching knowledge committee, and selects the photovoltaic array current and voltage
characteristics of photovoltaic power generation system, the maximum power curve
under different light intensity and temperature conditions, the maximum power point
tracking and other experiments. The content is regarded as the key learning task of virtual
simulation experiment.
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4 Photovoltaic Power Generation Model

The principle of photovoltaic power generation is to let sunlight irradiate on the material
of PN structure, and excite electron holes to connect with the external circuit to form a
current. The photovoltaic effect is generated, and the photovoltaic cell can generate the
corresponding electromotive force at both ends. Through the arrangement and combi-
nation of photovoltaic cells, inverter equipment and power distribution equipment can
be constructed, and finally a complete photovoltaic power generation system can be
constructed.

Photovoltaic cells aremainly composed of semiconductor silicon, seleniumand other
materials, and the cells can directly convert sunlight into electricity. In an ideal situation,
a current source with an anti-parallel diode and a parallel resistor would constitute the
equivalent law of a photovoltaic cell.

From Kirchhoff’s law, we can know that the output current I of the photovoltaic
assembly is as follows:

I = Ig − Id − Ish

The formula for the diode current is as follows:

Id = Io[exp(V + IRsr

nkTclq
) − 1]

Io = IoR(
Tc

3

TcR
3 )exp[(

1

TcR
− 1

Tc
)
qeg
nk

]

The parallel branch current formula is as follows:

Ish = V + IRsr

Rsh

Ig is the photogenerated current. The relationship between photogenerated current
and solar radiation G and cell temperature Tc is as follows:

Ig = IscR
G

GR
[1 + ∝T (Tc + TcR)]

Aphotovoltaic array is a type of converter that can convert solar energy into electrical
energy, and is mainly made of photovoltaic effect semiconductors. The photovoltaic cell
components in the photovoltaic array can be combined as required to adjust the voltage
and current, which ultimately affects the output efficiency. The simulated photovoltaic
power generation modules in this platform are mainly formula-based guidance (Figs. 3
and 4).
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Fig. 3. Photovoltaic cell parameter design (original data)

Fig. 4. Simulation model of photovoltaic cell characteristics (original data)

5 Conclusions

In this paper, a virtual simulation modeling platform is used to build a new energy
distributed generation teaching platform. This platform takes the training of innovative
electrical engineers and photovoltaic engineers as the main goal, and uses scientific and
reasonable virtual simulation experiments to improve students’ learning quality. The
development of this platform is not perfect. The main focus of the virtual simulation
experiment is the principle of photovoltaic power generation. In the next step, the plat-
form will continue to increase the diversity and number of experiments to provide a
more complete virtual experiment for new energy distributed courses.
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