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COURSE DESCRIPTION:
This course provides an in depth study of alternating current (AC) electronic theory.  Students are prepared to analyze complex AC circuit configurations with resistors, capacitors, and inductors in series and parallel combinations. Topics include electrical safety and lockout procedures, specific AC theory functions such as RLC, impedance, phase relationships, and power factor. Students will be able to define terms, identify waveforms, solve complex mathematical problems, construct circuits, explain circuit characteristics, identify components, and make accurate circuit measurements using appropriate measurement instruments. They should also be able to perform fundamental tasks associated with troubleshooting, repairing, and maintaining industrial AC systems.   
CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



1 hour 

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)

	Recent Changes

	11/7/11
	Edited the course description

	11/7/11
	Added performance objective and a couple of learning objectives to Module B

	11/7/11
	Added a module on circuit testing 

	11/7/11
	Deleted the module on motors and controls


PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES
· Explain elements of AC electrical theory. 
· Perform tasks in a safe manner. 
· Value the importance of following safety precautions. 
· Read and interpret electrical circuits. 
· Use electrical test equipment to troubleshoot electrical circuits
· Use transformers in an industrial setting.   
INSTRUCTIONAL GOALS:  

· Cognitive:  Comprehend principles and concepts related to Principles of Industrial Electricity.

· Psychomotor:  Apply principles of Principles of Industrial Electricity.

· Affective:  Value the importance of adhering to policy and procedures related to Principles of Industrial Electricity.

STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

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, and reactive components.

	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

	A3.0
Value the importance of following safety precautions.
	A3.1
This competency is measured affectively.

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.
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	A2.1.1
Identify personal protective equipment.

A2.1.2
Explain the use of personal protective equipment.

A2.1.3
Explain hazards associated with electrical systems.

A2.1.4
Explain lockout/tag out procedures.
	1
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	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




	MODULE B – AC ELECTRICal CIRCUITS

	MODULE DESCRIPTION – This module takes the students further into the world of AC by examining various types of circuits, their design, components, and construction.

	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 and parallel circuits.

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

· Components

· Conductors

· Schematics versus wiring diagrams

· Types of circuits

· Series

· Parallel

· Survey of complex circuits

· Constructing circuits 


	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
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	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




	MODULE D – TRANSFORMERS

	MODULE DESCRIPTION – This module covers transformer terms, types, operation, calculating ratios, reading schematics, and various connections.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Use transformers in an industrial setting.
	D1.1
Perform transformer wiring functions for various applications.

	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Describe the difference between mutual induction and self induction.

D1.1.2
Differentiate between the input side and load side of a transformer.

D1.1.3
Define Impedance.

D1.1.4
Identify various transformer types such as step up, step down, single phase, auto transformers, and polyphase.

D1.1.5
Explain the operation of transformers including action and counter action of the primary and secondary magnetic fields.

D1.1.6
Explain the function of a center tap.

D1.1.7
Calculate primary and secondary ratios for voltage, current, turns, power, and impedance.

D1.1.8
Identify primary leads, secondary leads, and transformer polarity from a schematic diagram.

D1.1.9
Differentiate between delta and wye connections. 

D1.1.10
Explain the relationship of line current to coil current and line voltage in Wye and Delta configurations of polyphase transformers.

D1.1.11
Explain the purpose of isolation in a transformer.


	2
2

1

1

2

2

3

1

3

3

2



	MODULE D OUTLINE:
· Terms 

· Input and load

· Impedance

· Types of transformers

· Step up

· Step down

· Single phase

· Auto transformers

· Polyphase

· Operation of primary and secondary windings

· Action

· Counter action

· Center tap

· Calculating ratios

· Voltage

· Current

· Turns

· Power

· Impedance

· Using schematics

· Primary leads

· Secondary leads

· Polarity

· Delta and wye connections

· Line current

· Coil current

· Line voltage

· Isolation




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	56%
	37%
	7%
	

	Module B
	50%
	17%
	33%
	

	Module C
	
	20%
	80%
	

	Module D
	27%
	45%
	28%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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