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Subject name and code PROGRAMMABLE CONTROLLERS, PG_00053202

Field of study STEROWNIKI PROGRAMOWALNE

Date of commencement of 
studies

October 2023 Academic year of 
realisation of subject

2025/2026

Education level first-cycle studies Subject group Obligatory subject group in the 
field of study
Subject group related to scientific 
research in the field of study

Mode of study Full-time studies Mode of delivery at the university

Year of study 3 Language of instruction Polish

Semester of study 5 ECTS credits 4.0

Learning profile general academic profile Assessment form assessment

Conducting unit Department of Intelligent and Decision Support Systems -> Faculty of Electrical and Control Engineering -> 
Wydziały Politechniki Gdańskiej

Name and surname 
of lecturer (lecturers)

Subject supervisor dr inż. Jarosław Tarnawski
Teachers dr inż. Jarosław Tarnawski

dr inż. Bartosz Puchalski

dr inż. Tomasz Rutkowski

mgr inż. Kajetan Zielonacki

Lesson types Lesson type Lecture Tutorial Laboratory Project Seminar SUM
Number of study 
hours

30.0 0.0 30.0 0.0 0.0 60

E-learning hours included: 0.0

eNauczanie source addresses:
Moodle ID: 798 STEROWNIKI PROGRAMOWALNE [ARiSS][2025/26]
https://enauczanie.pg.edu.pl/2025/course/view.php?id=798

Learning activity 
and number of study hours

Learning activity Participation in didactic 
classes included in study 
plan

Participation in 
consultation hours

Self-study SUM

Number of study 
hours

60 6.0 34.0 100

Subject objectives The course aims to provide skills in configuring and programming programmable controllers (PLCs). 
Students will learn and understand the tasks, functions, and locations of PLCs in a control system. Students 
will acquire programming skills in ladder logic and structured text. Students will also develop skills in 
designing and implementing PLCs for interfacing with a SCADA system using OPC communication servers. 
Students will utilize PLCs for hardware-in-the-loop operation, including connecting a physical object.

Learning outcomes Course outcome Subject outcome Method of verification
[K6_U05] can use analytical and 
simulation methods to solve tasks 
in the field of automation and 
robotics and use various 
techniques to carry out 
engineering tasks related to 
automation and robotics devices 
and systems

It implements a control system in 
the so-called hardware loop with a 
simulated object, PLC and 
SCADA system.

[SU5] Ocena umiejętności 
zaprezentowania wyników 
realizacji zadania

[K6_W06] knows the structure of 
computers and microprocessors 
and the tasks of operating 
systems, has basic knowledge of 
the basics of computer software, 
drivers, microprocessor 
technology, design of simple 
algorithms and the operation of 
information networks

Selects the appropriate PLC for 
the automation task, incorporates 
the device into the control system, 
configures and programs it.

[SW1] Ocena wiedzy 
faktograficznej

[K6_K02] can work in a group 
taking on different roles in it

Working in a group, students 
acquire leader and subordinate 
skills.

[SK1] Ocena umiejętności pracy 
w grupie
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Subject contents Course content – lecture
Control structures and the place of PLC in these structures.
Historical outline of the creation of PLCs replacing contactor-relay control systems.
Main features and requirements for PLC: reliability, flexibility, ease and programming capabilities, scalability, 
communication capabilities.
IEC-1131 and EN61131 standards.
Principle of operation of PLC. Duty cycle. PLC as devices that meet the real-time requirement.
Issues in the selection of PLC for the task of automating the technological process.
PLC programming methods, languages: ladder, instruction list, sequential function diagrams, function block 
diagrams, structured text.
Control and regulation algorithms in PLC. Embedded algorithms, methods of program implementation of 
simple control and regulation methods. Methods of implementing selected discrete control algorithms.
Communication issues in PLC: data exchange between controllers, data exchange with other elements of 
the control structure.
Limitations on the applicability of PLC.
PLC cooperation with supervisory control systems, SCADA data acquisition systems and databases using 
the universal OPC data exchange method.
Course content – laboratory
S7-1200 and S7-1500 PLC Configuration
Connecting physical contactors and relays into a logical circuit and implementing the same functionality in a 
PLC
Ladder Logic Programming
Connecting PLC and SCADA
Programming a binary controller in ST, FBD, and IL languages in conjunction with a simulated object
Implementing a Hardware HIL Loop and PID Control
PLC Programming for Laboratory Object Control

Prerequisites 
and co-requisites

Completed courses: Real-time systems, Industrial IT networks

Assessment methods 
and criteria

Subject passing criteria Passing threshold Percentage of the final grade
Laboratory assessment 50.0% 50.0%
Oral theoretical examination 50.0% 50.0%

Recommended reading Basic literature Marco Nucci, PLC Programming For Beginners: From Fundamentals to 
Professional Practice: A Structured Approach to Automation Software 
Engineering with CoDeSys, Independently published, 2025 

 

M. T. White, PLCs for Beginners: An introductory guide to building 
robust PLC programs with Structured Text, Packt Publishing, 2024  

Tom Mejer Antonsen, PLC Controls with Structured Text (ST), V4: IEC 
61131-3 and best practice ST programming, Books on Demand GmbH, 
2025

Supplementary literature  Jay Hooper, Introduction to PLCs Second Edition, Carolina Academic 
Press, 2006 Mezhamier Juohen, PLC Programming 2025 Guide for 
Beginners, Independently published, 2024 Olushola Akande, Industrial 
Automation from Scratch, PACKT PUB, 2025  

 

Tom Mejer Antonsen, Collection of Exercises for PLC Programming 
100 exercises ranging from beginner to expert level, Books on 
Demand, 2024

eResources addresses

Example issues/ 
example questions/ 
tasks being completed

Design and build a control system using PLC for a selected laboratory facility

Practical activites within 
the subject

Not applicable

Document generated electronically. Does not require a seal or signature.


