Alternative Energy Systems and Modeling

A. Level of the Course

Advance
B. Who Should Attend?

Students who are interested in studying alternative energy sources,
power electronics, energy management, grid connection of
renewables should attend the course. The course will be held on cad
lab and all the students have to know basic computer skills. The
modelling will be done by using MATLAB Simulink so the ones who
are not familiar with computers should not attend. Also it should be
better for attendees to have basic knowledge at least one of the
topics; alternative energy systems, power electronics, energy
measurement and management.

C. Aim of the Course

This 45 hours course discusses how to model alternative energy
systems in the Simulink® environment using Simscape Power
Systems™ (formerly SimPowerSystems™).
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E. Scoring
Quiz (10 every week) %05
Projects (will be presented at last week) %15
l. midterm exam %20
ll. midterm exam %20
Final Exam %40

F. Weekly Course Plan

Weeks Subjects

1 Introduction to MATLAB&Simulink

2  System modeling and simulation based Simulink applications

3  System modeling and simulation based Simulink applications

4 Modeling for general engineering and dynamic analysis at
Simulink

5 Modeling for general engineering and dynamic analysis at
Simulink

6 MATLAB/Simulink/SimpowerSystems for Electrical
Engineering applications

. MATLAB/Simulink/SimpowerSystems for Electrical
Engineering applications

8 MATLAB/Simulink/SimpowerSystems for Electrical
Engineering applications

9 | Midterm Exam

10 Simulation of systems with batteries and photovoltaic



systems (MPPT)

Simulation of systems with photovoltaic systems and Fuel

11 )
cells (off-grid)

12 Simulation of systems with photovoltaic systems and Fuel
cells (on-grid)

13 Il. Midterm Exam

14 Simulation of systems with Wind Turbines
15 Project presentations

This weekly plan may include the subjects partially given below
according to attendees’ performance.

Subjects; Simulink basics, Creating single-phase systems with passive
elements and measuring electrical parameters, Modelling load and
sources using controllable current and voltage sources, Modeling
Fundamental DC-DC Power Converters, Modeling Fundamental
Rectifiers, Modeling Inverters, Creating three-phase systems with
passive elements, Creating three-phase systems with electrical
machines, Analyzing and controlling electrical power systems, PI
controllers, Modeling three phase power electronic components,
Reactive power compensation, Harmonic filtering, On-grid, off-grid
solar systems, Wind turbine systems, Speeding up simulation of
electrical models, Hydrogen energy systems, Batteries.
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2. Mehmet Uzunoglu, Ali Kizil, Omer Caglar Onar Her Yonii
ile Matlab

3. Perelmuter, Viktor Renewable Energy Systems Simulation
with Simulink® and SimPowerSystems™



