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Course name
RES in the power system and SCADA systems [N1Energ2>0ZEwSE]

Course

Field of study Year/Semester
Power Engineering 5/9

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
part-time elective

Number of hours

Lecture Laboratory classes Other (e.g. online)
20 10 0
Tutorials Projects/seminars

0 10

Number of credit points

5,00

Coordinators Lecturers

dr inz. Grzegorz Trzmiel
grzegorz.trzmiel@put.poznan.pl

Prerequisites

Basic knowledge of electrical engineering, electronics and computer science as well as electricity
generation by renewable energy sources. Basics of programming in C, Pascal or another high-level
language. Is aware of the need to expand their competences, readiness to cooperate within a team.

Course objective

Familiarization with the specifics of the operation of renewable energy sources in the power system - SE.
Rules for connecting RES to SE. Technical solutions for connecting renewable energy sources, PV and FW
power plant configurations and their impact on the local functioning of the SE. Security in PV and wind
farms. The use of renewable energy in regulatory processes (controlling electricity parameters) in SE.
Acquainted with the principles of design, construction and operation of the control and visualization system,
configuration of system elements and the possibilities of SCADA environments. Familiarization with the
possibility of working in simulation mode and the real object supervised by a PLC controller.
Implementation of own design for visualization and control of renewable energy systems cooperating with
the energy system. Presentation of current progress and final solution.

Course-related learning outcomes



Knowledge:

1. has elementary knowledge in the field of using IT tools in SCADA systems, programming in dedicated
languages, designing signal transmission networks and using databases,

2. has elementary knowledge about the construction, operation principles and selection of PLC
controllers (including simulated ones) cooperating with SCADA visualization and control systems,

3. has basic and systematic knowledge in the field of design and programming of microprocessor
systems and PLC controllers used in industrial process control,

4. has knowledge of the principles and problems posed by the inclusion of renewable energy sources in
the power system.

Skills:

1. is able to formulate a process control algorithm and implement it using appropriate programming
languages,

2. can simulate real working conditions and parameters of renewable energy systems cooperating with
the energy system using the SCADA system,

3. knows how to correctly select design assumptions and make presentations showing the
characteristics of the designed SCADA system,

4. is able to present ways of minimizing the negative effects of the presence of renewable energy
sources in the system, with particular emphasis on wind farms and solar farms.

Social competences:
1. is aware of the importance of own and team work, can be responsible for implemented project tasks,
2. is aware of the ecological role of renewable energy sources in shaping the energy policy of the State.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Lecture: assessment of knowledge and skills demonstrated on the written exam of a descriptive /
problem nature (checking the ability to use the acquired knowledge). Individual elements assessed
according to the points system, 50% of the maximum number of points required to pass.

Skills acquired as part of the laboratory are verified on the basis of: assessing activity during each class,
rewarding the increase in the ability to use known principles and methods, verification of skills when
passing the project.

Project classes are assessed on the basis of: implementation and presentation of the project
visualization and control of the selected process along with project documentation, cooperation skills
within the team that practically implements the project task, presentation of current progress in project
implementation.

Programme content

Connecting RES to the National Power System: technical and legal requirements, impact of RES on the
operation of the National Power System. Characteristics of the SCADA system and practical applications.

Course topics

Lecture:

Requirements for RES in the context of connection to the PPS. Quality of electricity generated by
renewable energy sources. Problems related to connecting low and high power renewable energy
sources to the National Power System. The impact of renewable energy on the rigidity of the power
system. Minimization of threats related to unstable operation of electricity sources in the power system.
Formal and legal issues related to the construction and connection of ecological energy sources to the
network. Completion and preparation of technical documentation required for connecting RES to the
power system. Economic aspects of including renewable energy in the PPS on the medium and high
voltage side.

Laboratory:

Configuration of communication with external devices, creating synoptic screens, defining variables,
configuring alarms, charts (trends), recording events - logs, programming elements, protecting the
system against unauthorized access (users and authorization system configuration), handling events,
reports, keyboard shortcuts, work with a real industrial controller and become familiar with other
selected elements of the SCADA system. Introducing modern application solutions used in practice.



Project:

Implementation of an individual / team project with current presentation of assumptions and progress
in implementation, in the field of visualization and control of renewable energy systems cooperating
with the energy system. Using students 'knowledge of other subjects, initiating discussions, asking
questions in order to increase students' activity and independence.

Teaching methods

Lecture: lecture with multimedia presentation (including drawings, photos, animations, sound, films)
supplemented by examples given on the board, lecture conducted in an interactive way with the
formulation of questions for a group of students or specific students indicated, initiating discussions
during the lecture, taking into account various aspects of the issues presented, including: economic,
ecological, legal, social, etc., presenting a new topic preceded by a reminder of related content known
to students in other subjects;

Laboratories: practical knowledge of the functionality and capabilities of the SCADA system, computer
classes covering the scope of the topic.

Projects: The use of computer and multimedia equipment with dedicated software to present current
progress in the implementation of final projects.
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Breakdown of average student's workload

Hours ECTS
Total workload 142 5,00
Classes requiring direct contact with the teacher 42 1,50
Student's own work (literature studies, preparation for laboratory classes/ | 100 3,50

tutorials, preparation for tests/exam, project preparation)




