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Board of Trustees:
January 2023

Academic Term:
Fall 2025

Subject Code
ISET - Integrated Systems Engineering

Course Number:
2511

Title:
Programmable Logic Controllers Maintenance |l

Catalog Description:

Programming and application of Programmable Logic Controllers (PLCs) including program control, data manipulation, math
instructions, sequencers and shift registers. Students will be able to describe Installation and networking systems as well as assess
proper troubleshooting techniques.

Credit Hour(s):
3

Lecture Hour(s):
2

Lab Hour(s):

2

Requisites

Prerequisite and Corequisite
ISET-2500 Programmable Logic Controllers Maintenance I.

Outcomes
Course Outcome(s):

Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program control, data
manipulation, compare, math instruction, sequencers, and shift registers.

Objective(s):

Demonstrate through programming on a PLC the application of program control instructions.

Demonstrate through programming on a PLC the application of data manipulation and compare instructions.
Demonstrate through programming on a PLC the application of math instructions.

Demonstrate through programming on a PLC the application of sequencer instructions.

Demonstrate through programming on a PLC the application of shift registers instructions.
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Course Outcome(s):
Explain Installation methods, types of process control capabilities, and communication methods of PLC's.
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Objective(s):

1. Describe proper PLC installation and maintenance methods including enclosure types, noise, leaky |0, grounding preventative
maintenance.

2. Describe different process control, Data communication, and SCADA systems.

Course Outcome(s):
Assess proper editing methods and troubleshooting techniques.

Objective(s):

1. Assess proper editing methods.
2. Assess possible faults given certain PLC and system conditions.

Methods of Evaluation:
A combination of exams quiz's and homework.

Course Content Outline:

1.Program Control Instructions

1. Master Control

2. Jump

3. Subroutine

4. Forcing I/0

5. Temporary End

2.Data Manipulation and Compare Instructions
1. Transfer

2. Compare

3. Numerical data interfacing

4. Closed Loop Control

3.Math Instructions

1. Addition subtraction

2. Multiplication division

3. Word level math instructions

4. File Arithmetic Operations
4.Sequencer and Shift Register Instructions
1. Mechanical Sequencers

2. Sequencer Instructions

3. Sequencer programs

4. Bit shift registers

5. Word shift operations
5.PLC installation Practices Editing and Troubleshooting
1. PLC enclosures

. Lectical noise

. Leaky inputs and outputs

. Grounding
. Program editing and commissioning
. Preventative maintenance
. Troubleshooting
6.Process Control, Network Systems, and SCADA
1. Types of processes

2. On Off Control

3. PID control

4. Motion control

~N o ok WN



ISET-2511: Programmable Logic Controllers Maintenance Il 3

5. Data communications
6. Supervisory Control and data Acquisition (SCADA)

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 2 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 3 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 4 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 5 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 6 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 7 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 8 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 9 Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 10  Given a sequence of operation write a PLC ladder logic program that utilizes advanced instructions including program
control, data manipulation, compare, math instruction, sequencers, and shift registers.

Week 11 Explain Installation methods, types of process control capabilities, and communication methods of PLC's.
Week 12 Explain Installation methods, types of process control capabilities, and communication methods of PLC's.
Week 13 Explain Installation methods, types of process control capabilities, and communication methods of PLC's.
Week 14  Explain Installation methods, types of process control capabilities, and communication methods of PLC's.
Week 15  Assess proper editing methods and troubleshooting techniques.
Week 16  Assess proper editing methods and troubleshooting techniques.

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Petruzella,F. Programmable Logic Controllers.

Resources for the Instructor
Petruzella,F. Programmable Logic Controllers. 6th. Columbus, OH: McGraw-Hill Publishing Company, 2024.
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Petruzella, Frank. LogixPro PLC Lab Manual for Programmable Logic Controllers. Columbus, OH: McGraw-Hill Publishing Company, 2024.

Herman, Stephan L. Delmar's Standard Textbook of Electricity. Tth. Clifton Park NY: Delmar, 2024.
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