CHAMP COURSE MAP

	Course Name: Programmable Logic Controllers ELT 258

	Instructor Name:  Brian Willis
	Date: 29 May, 2014

	Course Competencies:
I. Discuss the evolution and history of relay logic controls from electromechanical relays, drum switches, mechanical timers/counters, etc. to the multiprocessor, multitasking Programmable Logic Controllers (PLC) systems used today.
II. Define critical terminology used with PLC’s and PLC controlled automation systems.
III. Match definitions with a broad range of terms used in PLC controlled automation systems.
IV. Describe typical and specific applications of Programmable Controllers in the manufacturing sector.
V. Name and describe the function of each block in a PLC system block diagram.
VI. Label and describe the major parts on the electronic schematic for a PLC digital input and output card.
VII. Differentiate been sinking and sourcing input/output interface circuits.
VIII. Demonstrate the different voltage measurement methods for testing sinking as opposed to sourcing input/output cards.
IX. Demonstrate quality wiring practices while interfacing equipment to PLC I/O cards.
X. Draw the symbols and explain the three basic elements of relay logic: normally open contacts, normally closed contacts and coils.
i. Correlate the on/off status of internal bit addresses with the conditions of the corresponding I/O terminals and devices.
ii. Enter, download and test a PLC ladder diagram using PLC programming software.
XI. Use online monitoring to locate and record the status of inputs, outputs, and program logic during the operation cycle of machines and processes.
XII. Correlate ladder programs logic with machines and process descriptions.
XIII. Write ladder logic programs based on machine and process descriptions.
XIV. Use on line monitoring to locate and record critical PLC status information. 
XV. Discuss safety considerations in the configuration, programming and maintenance of PLC hardware and software.
XVI. Discuss advanced PLC topics including analog I/O, intelligent I/O modules, PLC networking etc.
XVII. Demonstrate proper and safe practices while removing and replacing PLC modules.
XVIII. Apply a methodical troubleshooting approach to locate malfunctioning I/O devices (switches, sensors, relays, solenoids etc.) on PLC controlled machines and processes.
XIX. Apply a methodical troubleshooting approach to diagnose and correct malfunctions within the PLC itself. 
XX. Explain the construction and characteristics of various cells.




Course Materials (Text, Edition and any other publisher items)
Textbooks and/or Resources: Technician’s Guide to Programmable Controllers, T. Borden & R. Cox, 6th ed., Cengage Learning

Resources:

Rubrics: Rubrics and specific grading criteria for EACH assessment should be included at the end of the course map. 

	Module # and Title
	CCNS Competencies
	Content, Activities or Challenges
(Learner Interaction 
& Engagement) 

	Assessments, Rubrics (Feedback)
	Publish to OER

	Module 1 Introductions to Programmable Logic Controllers
	I,II,III,IV
	Reading
1. What is a Programmable Logic Controller
Lecture
1. What is a Programmable Logic Controller
Laboratory Exercise
1. Laboratory Tour & PLC Demonstration

	1. End of Chapter Questions
	Handout/s
1. Introduction to PLCs Part 1
2. Introduction to PLCs Part 2
3. Lecture Note
4. Introduction to PLC,s 

	Module 2: 
Major Units & Functional Processes of PLC’s
	V,VI,VII,VII
	Reading:
1. Understanding the Input/output
2. Processor Unit
3. Memory Organization
Lecture:
1. Understanding the Input/output
2. Processor Unit
3. Memory Organization
Laboratory Exercise:
1. Installation/removal of I/O Modules
2. Installation/removal of Processor Modules

	1. End of Chapter Question: Input/output Modules
2. End of Chapter Questions: Processors Unit
3. End of Chapter Questions: Memory Organization
4. Written Exam: Module 2 
5. Installation/removal -of I/O Modules Rubric
6. Installation/removal of Processor Modules Rubric
	Lecture Note/s
1. Module 2 Major Units & Functional Processes of PLC’s
Written Exam Module 2
Laboratory Exercise:
1. Installation/removal of I/O Modules
2. Installation/removal of Processor Modules


	Module 3: PLC Programming & Control












	X, XI, XII, XIII, XIV, VI
	Reading
1. Numbering Systems
2. Using Ladder Diagrams
3. Relay Type Instructions
4. Programming a PLC
5. Programming Considerations
6. Program Control Instructions
7. Programing Timers
8. Programming Counters
Lecture:
1. Numbering Systems
2. Using Ladder Diagrams
3. Relay Type Instructions
4. Programming a PLC
5. Programming Considerations
6. Program Control Instructions
7. Programing Timers
8. Programming Counters
Laboratory Exercise:
3. Bottling Process System
4. Water Level Process System

	1. End of Chapter Questions
2. Written Exam
5. Laboratory Exercises:
a. Bottling Process System Rubric 
b. Water Level Process System Rubric

	Lecture Note on:
1. Numbering Systems
2. Using Ladder Diagrams
3. Relay Type Instructions
4. Programming a PLC
5. Programming Considerations
6. Program Control Instructions
7. Programing Timers
8. Programming Counters
Laboratory Exercise 
1. Bottling Process System
2. Water Level Process System
Written Exam


	Module 4: Safe of PLC’s & Associated Modules

	XV, XVII
	Reading
1. AB Module Installation Procedures
Lecture 
1. Safe Installation & Wiring Practices
	Written Exam
	Lecture Notes on:
1. Safe Installation & Handling Practices

	Module 5: Troubleshooting PLC’s Associated Modules & I/O Devices

	XVIII, XIX, XX
	Reading
1. AB Fault Detection & Location Procedures
Lecture
1. Troubleshooting PLC’s & Associated Modules & I/O Devices
Laboratory Exercise
5. Troubleshooting PLC System Failures


	Laboratory Exercise
5. Troubleshooting PLC System Failures Rubric 


	Lecture Notes on:
1. Troubleshooting PLC’s Associated Modules & I/O Devices

	Module 6: Final Project
	XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX
	Lecture
1. Final Project Bottle Capping Machine
Laboratory Exercise
1. Bottling Plan Project
	Laboratory Exercise
1. Bottling Plan Project
2. Bottling Plan Project Exercise Rubric
Final Exam
	Lecture Notes on:
1. Final Project Bottle Capping Machine
Laboratory Exercise
1. Bottling Plan Project
2. Bottling Plan Project Exercise Rubric


[bookmark: _GoBack]
