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Course name
Monitoring in the electric power system [S2Elenerg1-ISD>MwSE]

Course

Field of study Year/Semester
Electrical Power Engineering 2/3

Area of study (specialization) Profile of study
Smart Grids general academic
Level of study Course offered in
second-cycle Polish

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other (e.g. online)
15 15 0
Tutorials Projects/seminars

0 0

Number of credit points

2,00

Coordinators Lecturers

dr inz. Wojciech Sikorski
wojciech.sikorski@put.poznan.pl

Prerequisites

The student has knowledge of mathematics and numerical methods necessary for the synthesis of models
and power systems. Student has knowledge of the theory of signal processing and telecommunications
used in the power industry and the construction of information systems. Student has knowledge of the
construction and operation of measuring equipment and measuring techniques used in the power industry.
Student is able to use computer simulations and telecommunications tools to analyze and evaluate the
phenomena occurring in the power system.

Course objective

Presentation of the construction and areas of application of supervision and monitoring systems in the
power industry. Review of data processing methods in power engineering expert systems: artificial neural
networks, evolutionary algorithms and fuzzy logic. Presentation of selected monitoring and supervision
systems with built-in expert functions. Basics of programming the software layer of monitoring systems.

Course-related learning outcomes

Knowledge:
1. student has detailed knowledge of the construction of monitoring systems used in the power system



2. student has an extended knowledge of the processing, acquisition and visualization of measurement
data

3. student has detailed knowledge of the integration of sensors and measuring transducers with the
scada monitoring system

Skills:

1. the student is able to process, visualize and correctly interpret the measurement data recorded by
the monitoring system

2. the student is able to use selected it tools to develop elements of the programming layer of the
monitoring system

3. the student is able to use the monitoring system for diagnostics of electric power devices and
accessories

Social competences:

1. the student is aware of the role of the systems for monitoring the operating condition of electric
power equipment and transmission networks in ensuring the continuity of electricity supply to industry
and the population.

2. the student is aware of the scale of threats and the impact of the consequences of failure of electrical
power equipment on the natural environment.

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

Learning outcomes presented above are verified as follows:
Lecture: written test
Laboratories: exercise report; computer application

Programme content

The issues covered will include monitoring of power equipment, monitoring of power stations and
monitoring of the power system.

Course topics

Lecture

1. Hardware architecture of individual modules of the monitoring system used in the power industry
(communication controllers, signal concentrators, object/field controllers, server of the monitoring system
and databases for operating operator stations, operator stations, real-time servers, devices

implementing communication such as protocol converters, switches, routers, multiplexers, etc.)

2. Review of monitoring systems and their expert functions intended for monitoring transmission and
distribution lines, substations, power plants and key devices of the el-en system (transformers, generators,
switchgears) and review of systems for energy quality assessment

3. Methods of processing and visualization of measurement data recorded by the monitoring system

4. Review of software for creating the program layer of supervision and monitoring systems

Laboratories

1. Online monitoring system of a power transformer

2. Power system monitoring system

3. Creating control and supervision applications using the LabVIEW environment

Teaching methods

Lecture: multimedia presentation supplemented with examples given on the blackboard. Theory
presented in close connection with practice

Laboratories: laboratory exercises carried out in groups, configuration and operation of monitoring
systems, computer exercises related to the programming of supervision and monitoring systems and the
analysis of measurement data
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Breakdown of average student's workload

Hours ECTS
Total workload 55 2,00
Classes requiring direct contact with the teacher 30 1,00
Student's own work (literature studies, preparation for laboratory classes/ | 25 1,00
tutorials, preparation for tests/exam, project preparation)




