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COURSE DESCRIPTION  

This course focuses on basic information regarding industrial electrical motors.  Upon completion students will be able to troubleshoot, remove, replace, and perform routine maintenance on various types of motors. This course supports CIP code 47.0303.

CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
Theory

1 credit hour

Lab


2 credit hours

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise.

CO-REQUISITE COURSES 
Determined by college unless stated otherwise.

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math such as integers, percents, ratio and proportions, metric system and linear equations and Technical Writing such as research, organization, composition, documentation, and report presentation are used throughout this discipline.
INDUSTRY COMPETENCIES:
· Use tools properly and safely

· Troubleshoot electrical motors

· Use electrical test equipment

· Perform routine maintenance on electric motors

COURSE OBJECTIVES:  

The cognitive objective of this course is for each student to comprehend foundational knowledge needed to perform stated entry-level industry competencies.

The performance objective of this course is for each student to apply foundational knowledge to industrial motors problems and exercises encountered in class. 
INDUSTRY COMPETENCIES/STUDENT PERFORMANCE OBJECTIVES:

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – Principles, Characteristics, and Applications of Motors

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Use tools properly and safely
	Select the proper tools for use with the lab assignment.

Use tools safely.

	Use electrical test equipment
	Use a multimeter to test for power, resistance, volts, and amps of an electric motor and determine if the readings are in accordance with specifications.

Use an ammeter to test an electric motor to determine if the readings are in accordance with specifications.

Use an ohmmeter to test an electric motor to determine if the readings are in accordance with specifications.

Use a voltmeter to test an electric motor to determine if the readings are in accordance with specifications.

Use a megohmmeter to test an electric motor to determine if the readings are in accordance with specifications.


	ENABLING OBJECTIVES/KEY INDICATOR

	· Explain hazards associated with specific types of equipment and tools

· Define electrical terminology

· Define motor terminology 

· Identify the information found on a motor nameplate
· Explain the use of information found on a motor nameplate
· Identify components of electrical measurement instruments
· Explain the use of electrical measurement instruments
· Multimeter 

· Ammeter

· Ohmmeter 

· Voltmeter

· Megohmmeter


	MODULE B – DC Motors

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Troubleshoot electric motors
	Troubleshoot the motor and identify the fault according to specifications

	Perform routine maintenance on electric motors


	Remove and replace a DC electric motor and test for proper operation.

Align an electric motor. 

Replace the brushes on an electric motor.

Clean an electric motor.

Lubricate an electric motor.

	ENABLING OBJECTIVES/KEY INDICATOR

	· Identify components of a DC motor

· Explain operating principles of DC motors

· Identify types of DC motors

· Explain the process of troubleshooting DC motors

· Explain the process for removing and replacing a DC motor

· Explain the process of setting up alignment equipment
· Explain the process of aligning a motor


	MODULE C – Single-Phase Motors

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Troubleshoot electric motors
	Troubleshoot a single-phase motor and identify the fault.

	Perform routine maintenance on electric motors


	Remove and replace a single-phase electric motor and test for proper operation.

Align an electric motor. 

Replace the brushes on an electric motor.

Clean an electric motor.

Lubricate an electric motor.

	ENABLING OBJECTIVES/KEY INDICATOR

	· Identify the components of single-phase motors

· Identify characteristics of single-phase motors

· Explain the operation of single-phase motors

· Identify types of single-phase motors

· Differentiate between types of single-phase motors

· Explain single-phase motor connections

· Explain the process of reversing rotation of a single-phase motor

· Explain the process of troubleshooting a single-phase motor

· Explain the process of removing and replacing a single-phase motor

· Explain the process of replacing electrical motor brushes

· Identify types of lubricants used for electric motors

· Explain the process of lubricating single-phase motors

· Identify cleaning agents used for electric motors

· Explain the process of cleaning single-phase motors


	MODULE D – Three-Phase Motors

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Troubleshoot electric motors
	Troubleshoot a three-phase motor and identify the faults.

	Perform routine maintenance on electric motors


	Remove and replace a three-phase motor and test for proper operation.

Align the motor. 

Reverse the rotation of a three-phase motor.

Replace the brushes three-phase motor.

Clean a three-phase motor. 

Lubricate a three-phase motor.

	ENABLING OBJECTIVES/KEY INDICATOR

	· Identify the components of three-phase motors

· Identify the characteristics of three-phase motors

· Explain the operation of three-phase motors

· Identify types of three-phase motors

· Differentiate between types of three-phase motors

· Explain three-phase motor connections

· Explain the process of troubleshooting three-phase motors

· Explain the process of reversing rotation of three-phase motors

· Reverse a three-phase motor

· Explain the process of removing and replacing a three-phase motor

· Explain the process of replacing motor brushes

· Explain the process of lubricating three-phase motors

· Explain the process of cleaning three-phase motors


COURSE CONTENT OUTLINE

MODULE A – Principles, Characteristics, and Applications of Motors

· Safety and tool use

· Electrical terminology

· Motor terminology

· Motor nameplate information

· Electrical measurement instruments

MODULE B – DC Motors

· Components of a DC motor

· Operating principles of DC motors

· Types of DC motors

· Removing and replacing DC motors

· Aligning motors

MODULE C – Single-Phase Motors

· Components of single-phase motors

· Characteristics of single-phase motors

· Operation of single-phase motors

· Types of single-phase motors

· Single-phase motor connections

· Reversing rotation of single-phase motors

· Removing and replacing single-phase motors

· Replacing single-phase motor brushes

· Lubricating single-phase motors

· Cleaning single-phase motors

MODULE D – Three-Phase Motors

· Components of three-phase motors

· Characteristics of three-phase motors

· Operation of three-phase motors

· Types of three-phase motors

· Three-phase motor connections

· Reversing rotation of three-phase motors

· Removing and replacing a three-phase motor

· Replacing three-phase motor brushes

· Lubricating three-phase motors

· Cleaning three-phase motors

RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  Instructors should develop a minimum of 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.   Instructors should use the following test item types for each level of learning:

Knowledge:  Multiple Choice, Alternative Response test items (true/false or yes/no) 

Comprehension:  Multiple Choice, Short answer

Application: Multiple Choice, Short Answer Exercises

The table of specifications below also identifies the number of objectives per module.  The instructor should ensure each student meets the performance and standards published in each objective.  

TABLE OF SPECIFICATIONS:

	Domain of Learning/

Content
	Cognitive Domain
	Total Cognitive
	Total Performance

	
	Knowledge
	Comprehension
	Application
	
	

	MODULE A
	4
	6
	0
	10
	8

	MODULE B
	2
	10
	0
	12
	4

	MODULE C
	5
	18
	0
	23
	5

	MODULE D
	3
	18
	0
	21
	6

	Number of indicators per level
	14
	52
	0
	66
	23
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