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COURSE DESCRIPTION:
This course provides a study of the theory of alternating current (AC).  Students are prepared to analyze complex AC circuit configurations with resistors, capacitors, and inductors in series and parallel combinations.    Upon completion, students should be able to describe AC circuits and explain the specific AC theory functions such as RLC, impedance, phase relationships, and power factor. This course also provides hands on laboratory exercises to analyze alternating current using a variety of circuit configurations with resistors, capacitors, and inductors in series and parallel combinations.  Emphasis is placed on the operation of common test equipment used to analyze and troubleshoot AC circuits to prove the theories taught. This is a CORE course.
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



2 hours 

Total Credit Hours 



3 hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

INSTRUCTOR NOTE

This course is also taught as ETC 102, INT 223, EET 104, ILT 161, ELT 109, IAT 245 and ELM 201.  Suitable substitutes for this course are the five hour versions taught as ETC 119, ELT 112, EET 113, ILT 107, and INT 122.
Please indicate if this course applies to your particular company: Yes___ No___

If NO, please move on to the next course to be reviewed.

	Course Evaluated

 AUT 111 AC Fundamentals
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	
	
	

	Comments:



	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	
	
	

	Comments:



	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	
	

	Comments:



	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	
	

	Comments:



	5.
Given the entire content of this course how frequently is this information used? (1) Annually, (2) Monthly , (3) Daily/Weekly
	
	
	

	Comments:



	6.
Are there competencies listed that are not required of individuals in your company? Use 1 for Yes and 3 for No. 
	
	
	

	Comments:



	7.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use 1 for Yes and 3 for No.
	
	
	

	Comments:




STUDENT LEARNING OUTCOMES

	MODULE A – Principles of AC Electricity

	MODULE DESCRIPTION – This module introduces the students to the basic principles of AC electricity.  It provides a review of what the students learned in DC and then adds AC characteristics, reactive components, and transformers.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Explain elements of AC electrical theory.
	A1.1
This competency is measured cognitively.
	2

	A2.0 
Perform tasks in a safe manner.
	A2.1 
Given a variety of lab situations, perform assigned tasks in a safe manner.  

NOTE:  This is an ongoing evaluation.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify the particles in an atom.

A1.1.2
State the electrical charge of the atomic particles.

A1.1.3
Define voltage, current, resistance, and power.

A1.1.4
State the units of measurement for voltage, current, resistance, and power.

A1.1.5
Describe the relationship between, voltage, current, resistance, and power.

A1.1.6
Explain the function of voltage sources.

A1.1.7
State Ohm’s Law.

A1.1.8
State the Power Law.
A1.1.9
State Kirchoff’s Law as applied to AC theory
A1.1.10
Describe the relationship between electricity and magnetism.

A1.1.11
Explain the operation of an electromagnet.

A1.1.12
Explain how magnetic induction works.

A1.1.13
Identify a sine wave.

A1.1.14
Describe period, frequency, and amplitude.

A1.1.15
State the unit of measurement for frequency.

A1.1.16
Describe peak, peak-to-peak, and effective voltage.
A1.1.17 Describe phase relationships and phase-shift
A1.1.18
Define capacitance.

A1.1.19
State the unit of measurement for capacitance.
A1.1.20
Define reactance.
A1.1.21
Define inductance.

A1.1.22
State the unit of measurement for inductance.

A1.1.23
Describe the function of an inductor in a circuit.
	1
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	A2.1.1
Explain the use of personal protective equipment.

A2.1.2
Explain hazards associated with electrical systems.

A2.1.3
Explain lockout/tag out procedures.
	3

2

3



	MODULE A OUTLINE:
· Safety 

· Terms and symbols associated with electrical theory

· Electrical characteristics of the atom

· Magnetism

· Units of electrical measurement

· Electrical quantities

· Voltage

· Current

· Resistance

· Power

· Electrical units of measure

· Volts

· Amperes

· Ohms

· Watts

· Ohm’s Law

· Power Law

· Kirchoff’s Law

· Characteristics of alternating current

· Sine wave

· Frequency

· Amplitude

· Phase and phase relationships

· Reactive components

· Capacitance 

· Reactance

· Inductance

· Impedance

· Transformers



	Comments/Suggestions:



	MODULE B – AC ELECTRICal CIRCUITS

	MODULE DESCRIPTION – This module takes the students further into the world of AC by examining various types of circuits, and then allowing the students the opportunity to design and construct their own circuits.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Read and interpret electrical circuits.
	B1.1
Design and construct a variety of AC circuits.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain terms and symbols used for electrical circuits.

B1.1.2
State the basic components of an electrical circuit.

B1.1.3
Identify characteristics of conductors of different capacities.

B1.1.4
Describe the differences between schematic and wiring diagrams.

B1.1.5
Differentiate between series, parallel, series-parallel circuits, and RCL circuits.

B1.1.6
Explain considerations for using various types of connections when constructing AC circuits.
	1
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	MODULE B OUTLINE:
· Symbols

· Types of circuits

· Series

· Parallel

· Series/Parallel

· RCL Circuits

· Constructing circuits



	Comments/Suggestions:



	MODULE C – circuit Testing

	MODULE DESCRIPTION – This module highlights the use of test equipment while troubleshooting problems in various AC circuits.  They will be taught to calculate what reading they should obtain from various locations in a circuit, how to obtain that measurement, and determine what the problem is when the reading is incorrect.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Use electrical test equipment to troubleshoot electrical circuits.
	C1.1
Given an AC circuit previously developed by the student, use various instruments to test the circuit to determine if the readings are in accordance with specifications.
	3

	
	C1.2 
Given various faulty circuits or faulty readings within a circuit, determine the root cause and propose a solution.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the characteristics and functions of various instruments used to test electrical circuits. 
C1.1.2
Explain procedures for obtaining readings from various instruments used to test electrical circuits.
	3

2



	C1.2.1
Describe the process for determining if a reading is correct or incorrect.

C1.2.2
Explain the procedures for determining the cause of the malfunction.

C1.2.3
Explain the procedures for repairing the malfunction.
	3

3

3

	MODULE C OUTLINE:
· Test equipment

- 
Volt meter

-
Ohm meter

-
Ammeter

-
Multimeter

-
Megohmmeter 

-
Oscilloscope

· Troubleshooting

· Determining correct and incorrect readings

· Determining a malfunctions root cause

· Repair procedures

	Comments/Suggestions:
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