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MEP 564 - Using PL.C and IT in Automatic Control Systems:

Contents: What is a PLC- Identifying Details, functions, Applications of PLC Units- Introduction for Basic Electric
Components in Automatic Control Circuits (Sensors, transducers, keys, Relays, Contactors)-Types of PLCs- Types of
Analog and Digital Signals-Pneumatic Logical Elements- Types of Memories: ROM, RAM,EPROM, EEPROM...-
PLC Programming - Ladder Diagram- Function Chart- Statement List- Setting Inputs and Outputs- Timers and
Counters Programming- Expandlng of PLCs.
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The course is designed to help students understand, effectively Course Objectives |°ZI=7 S=imina

Basics of Process Control & Applications of industrial PLC EEEEEE===
Systems. This course covers Basics of PLCs and many related r — _| _Iptz_i_g _| |
devices used in PLC systems. The course should give the || S =
participants skills & knowledge to Basic Components of PL.C

circuits & PLC systems. Upon completion of the course you
should be able to:
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« Identify major components of PLC& describe its functions Srogramiming o termﬁ;j@@@@@@ 559
e Convert numbers from decimal to binary, BCD & hexadecima for output lines
* Identify typical discrete & analog inputs and outputs - L
* Read a basic ladder logic diagram and statement list K J— i : gl
* Identify operational differences bet. PLC devices & models ] S e Pumps
Lights = '
* Identify the proper manual to refer to for PLC programming P—
* Identify the proper manual for installation of a PLC device Pon
* Learn how to connect simple discrete input/output to PLCs Switches

* Select proper expansion module for analog inputs/outputs

* Describe the operation of timers and counters
(Purpose]

= Nfost education focuses on continuous control systems K& IDDOCS svstemns

= In practice most contemporary control systemms malke use of computers.

- Computer based control 1s inmherentlsy different than contimuaous systermns.

= The purpose of this cowurse 1s to address discrete control svstemms using
comnmummon control systems.

= The objectaive 1s to prepare the reader to 1implement a control svstern ftrom
beginning to end., including planning and design of hardware & soft-ware.
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Some input & output
devices for a PL.C
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Course Specifications & Basic Information

1. Title: Using PLC Systems and IT in Automatic Control Applications Code:MEP564

2.Credit hrs per week Lectures= 3 hours per week Tutorial= 0.0 Practical= 0.0 Total=3 Cr.Hrs

B- Professional Information

1. Course description: Overall Aims:

This is one of 6 mandatory core courses of the Diploma. It is designed to help students understand,

effectively, basics of process control and applications of industrial PLC systems. It provides students skills

and knowledge to PLC components. The objective is to prepare students to implement a PLC system

from beginning to end, including planning & design of hardware and soft-ware. This course covers basics

of PLCs & related devices/modules used in PLCs. The lectures, the distributed notes, sheets& reports

provide professional tool for studying & analyzing various aspects related to using industrial applications

of PLC for automatic control of various types of mechanical power systems. Course detailed aims are to:

 Show differences between continuous control systems or conventional DCS and contemporary
discrete/digital control systems which are computer-based programmable controllers (PLCs).

» Address the basics and essentials of discrete control systems using common control systems.

* Identify major components of industrial PL.C systems and describe their control functions.

 Identify types of discrete/analog inputs/outputs and describe operation of timers & counters.

* Read, understand & write types of basic ladder logic, statement list & Function Block diagrams.

 Identify operational and technical differences between various types PLC devices and models.

 Identify proper tech. manual to refer to for PLC installation, programming & implementation.

2. Intended Learning Outcomes of Course (ILOs):

a) Knowledge and Understanding:

Having successfully completed this course, the post-graduate student should have knowledge and
understanding of:

- Basics of process sequential control and practical applications of industrial PLC Systems.

-Major functions & various components & expansion modules of different types of PLC systems.

-Types of PLC discrete or analog inputs/outputs signals and operation of PLC timers & counters.

- Structure of PLC languishes for the Ladder logic, statement list, and function block diagrams.




b) Intellectual Skills:

Having successfully completed this course, the student should have the ability to do:
Select and apply appropriate technical and optimum method in doing engineering design and analysis of
automatic control problems.
FSearching for scientific/technical information and adopting PLC automatic control capabilities.
-Analyze & compare various PLC components, performance & tech. specifications of different PL.Cs
-Apply the concept of Ladder logic simulation, PLC diagnostics and the operation of PLC system.
-Compare between practical measurement devices, transducers & methods for signal conditioning, data
acquisition and different output displaying/processing systems of PLC systems.
- Solve practical examples on using PLC systems for automatic control problems.
-Study, describe & compare between different PLC types, models and programming languishes.
¢) Professional and Practical Skills:
Having successfully completed this course, the student should have the ability to do:
-Identify various types of field devices (sensors, actuators and final control elements) which are essential for
the operation of PLC automatic control systems.
-Suggest possible alternative sensors, actuators & final control elements for PLC systems.
-Diagnose all possible operation modes, configuration and diagnostics of PLC systems.
- Design, select, apply and implement various examples of PLC automatic control systems.
- Diagnose failure and automatic control problems of industrial PL.C automatic control systems.
- Monitor & evaluate performance of different parts & components of PLC control systems.
d) General and Transferable SKkills:
Having successfully completed this course, the student should have the ability to do:
-Perform engineering calculations, draw feed-back control circuits, block diagrams, graphical
presentation of experimental data, and perform data-regression analysis.
-Transfer knowledge, Work in group, & Communicate in written & oral forms, in English.
- Use IT& evolutionary technological tools& PC applications (Excel, Mat lab, Virtual labs, .etc).
- Prepare & write reports, Manipulate & sort data, Think logically, and continuous self-E-learning.
- Identify practical problems, compare between different technologies for measurement systems.
-Organise & manage time & resources effectively; for short-term and longer-term commitments.




