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COURSE DESCRIPTION 

This course is designed to help the student pass the journeyman electrician exam. Includes test taking procedures and a comprehensive review of all related NEC material. Upon completion of this course the student should be able to pass the journeyman electrician competency exam. 
CREDIT HOURS

Theory

3 credit hours

Lab


0 credit hour

Total


3 credit hour

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

PREREQUISITE COURSES 
Determined by college unless stated otherwise.

CO-REQUISITE COURSES 
Determined by college unless stated otherwise.

INDUSTRY/PROFESSIONAL COMPETENCIES:  

· Explain electrical theory, ohm’s law, circuit design, and the use of various test instruments 
· Locate research questions in an open book format.
· Perform Ohm's Law calculations.

· Perform voltage drop calculations.
· Perform single-phase and three-phase transformer calculations.
· Perform branch circuit and feeder calculations.
· Perform box and conduit fill calculation.

· Perform dwelling and commercial cooking equipment calculations.
· Perform single-family and multi-family service calculations.
· Perform commercial service calculations.
· Perform motor circuit calculations.
· Perform ampacity correction calculations.

GENERAL INSTRUCTIONAL OBJECTIVES  
The cognitive objective for this course is for each student to comprehend foundational knowledge of the National Electrical Code (NEC).

The performance objective of this course is for each student to apply foundational knowledge of mathematics and electrical theory in a simulated test situation.

INDUSTRY/PROFESSIONAL COMPETENCIES/STUDENT PERFORMANCE

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, certification agencies, national and state codes, health care facility policies, locally developed lab/clinical assignments, or any combination of specifications.

	MODULE A – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	A1.0 Explain electrical theory, ohm’s law, circuit design, and the use of various test instruments (B)


	A1.1 This competency is measured cognitively.


	ENABLING OBJECTIVES/KEY INDICATORS
	      KSA

Indicator

	A1.1.1
Explain basic atomic theory.

A1.1.2
Explain basic magnetism theory.

A1.1.3
Explain the difference between cells and batteries and what makes them a primary or secondary type

A1.1.4
Name the basic types of resistors and how they are rated.

A1.1.5
Identify the color code for resistors and state the value.

A1.1.6
State the different ways electricity is produced and give examples.

A1.1.7
Calculate series, parallel, and combination circuits for resistance, current, voltage and power.

A1.1.8
Identify various electrical test equipment.


	A
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B

A

A
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	MODULE B – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	B1.0 Locate research questions in an open book format.

(b)

	B1.1 This competency is measured cognitively.

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator


	B1.1.1
Explain how to locate definitions, articles, charts and tables in the NEC. 
B1.2.1
Explain the use of tables and charts required to perform different electrical calculation based on the NEC.


	b
B

	
	

	MODULE C – 

	INDUSTRY/PROFESSIONAL COMPETENCIES


	STUDENT PERFORMANCE OBJECTIVES

	C1.O Perform calculations using ohm’s law.

(C)

	C1.1 This competency is measured cognitively. 

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	C1.1
Calculate voltage, current, resistance and power in direct current circuits using ohm’s law.
C1.2
Calculate voltage, current, resistance, power, inductive reactance, capactive reactance,      

phase angle, power factor and efficiency in alternating current circuits.


	C
C

	MODULE D – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	D1.0 Perform voltage drop calculations. (C)

	D1.1 This competency is measured cognitively.

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	D1.1.1
 Calculate voltage-drop in a circuit..

D1.1.2
 Calculate Exact K of conductors.

D1.1.3 Determine Approximate K for copper or Aluminum conductors.

D1.1.4 
Determine percent of allowed voltage drop for a circuit. (Branch circuit or total circuit) 

D1.1.5 Determine correct formula for finding the circular mill area of a conductor, and select correct size conductor from tables of the NEC.

D1.1.6 Calculate wire size (circular mill area) required in a circuit conductor.
D1.1.7 Determine correct formula for finding the distance of a circuit, and calculate the distance base on either single-phase or three-phase circuit and information found in the NEC.

D1.1.8 Calculate distance of a circuit from the source to the load in respect to allowable voltage drop.
D1.1.9 Determine the current that a circuit will carry using the correct formula and information found in the NEC.

D1.1.10 Calculate the ampacity of a conductor in a circuit.
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	MODULE E – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	E1.0 Perform single-phase and three-phase transformer calculation. (C)


	E1.1 This competency is measured cognitively.

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	E1.1.1
Determine turns ratio and volts ratio in single and three phase transformers.

E1.1.2
Determine current ratios in single and three phase transformers

E1.1.3
Calculate the amp-turns in transformers.

E1.1.4
Determine the polarity of transformers.
E1.1.5 Using a voltmeter, determine if a transformer is wound either additive or subtractive.

E1.1.6
Calculate the short-circuit capacity of transformers.

E1.1.7
Calculate the voltage to ground from line B of a three-phase, four wire delta connected

transformer system.

E1.1.8
Calculate the unbalanced neutral current on a three-phase four wire wye connected 

transformer system.

E1.1.9
Calculate the line current on an unbalanced delta transformer system.

E1.1.10
Calculate line and phase currents on wye/wye, wye/delta, delta/wye, and delta/delta three-phase systems.
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	MODULE F – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	F1.0 Perform branch circuit and feeder calculations. (C)


	F1.1 This competency is measured cognitively.


	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	F1.1
Calculate required branch and feeder circuit conductor size based on a given load.

F1.2
Calculate required branch and feeder circuit conductor size based on over-current protection.

F1.3
Calculate required branch and feeder circuit conductor size based on a continuous load.

F1.4
Calculate required branch and feeder circuit conductor size based on a combination of both

a continuous and a non-continuous loads.

	C
C

C

C

	MODULE G – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	G1.0 Perform box and conduit

fill calculation. (C)

	G1.1 This competency is measured cognitively. 


	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	G1.1
Determine from tables and charts of the NEC the required size of boxes based on conductor fill.

G1.2
Determine from tables and charts of the NEC the maximum number of conductors allowed in standard electrical boxes.

G1.3
Calculate the number of conductors allowed in standard sizes of conduit using tables 

and annexes of the NEC.

G1.4
Calculate the required size conduit based from tables and charts of the NEC for a given

number and size conductors.


	C
C

C
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	MODULE H – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	H1.0 Perform dwelling and commercial cooking equipment calculations. (C)


	H1.1 This competency is measured cognitively.  


	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	H1.1
Calculate the service or feeder load for a single range

H1.2
Calculate the service or feeder load for a group of unequal sized ranges

H1.3
Calculate the service or feeder load for counter mounted cooking units and ovens.

H1.4
Calculate the branch circuit for cooking equipment.

H1.5
Calculate the service or feeder load for cooking equipment used in instructional 

programs.

H1.6
Calculate the service or feeder load for commercial cooking equipment.


	C
C

C

C

C

C


	MODULE I – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	I1.0 Perform single-family and multi-family service calculations. (C)


	I1.1 This competency is measured cognitively.  

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	I1.1 Determine the general lighting load for single and multi-family dwellings.

I1.2 Determine the special appliance load for single and multi-family dwellings.

I1.3 Determine the heating or air conditioning load for single and multi-family dwellings.

I1.4 Calculate the service size for single and multi-family dwellings using the above 

determinations.

I1.5 Determine size of the grounding electrode conductor to be used per table of the NEC.

	C
C

C

C
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	MODULE J – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	J1.0 Perform commercial service calculation. (C)

	J1.1 This competency is measured cognitively.

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	J1.1    Determine lighting load.

J1.2
Apply lighting demand factors if hotel-motel, hospital, or warehouse.

J1.3
Compare electric heat against A/C load. (Heat pump use both)

J1.4
Calculate loads for special outlets.

J1.5
Apply demand factors to receptacle loads over 10kva.

J1.6
Calculate commercial cooking load if used.

J1.7
Determine motor loads.

J1.8
Calculate and size the service by service voltage for building.( Single or Three-phase)


	C
b

B

C

b
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C
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	MODULE K – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	K1.0 Perform motor circuit calculations. (C)


	K1.1 This competency is measured cognitively.

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	K1.1
Determine the full load amps of the motor from tables in the NEC.

K1.2
Calculate the proper size of motor running overload protection per the NEC.

K1.3
Calculate the required size of the motor branch circuit conductors.

K1.4
Calculate and select the branch circuit over-current protection.

K1.5
Calculate and size the feeder conductor for motor circuit.

K1.6
Calculate and size the feeder over-current protection for motor circuit.


	C
C

C

C

C
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	MODULE L – 

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	L1.0 Perform ampacity correction calculations. (C)


	L1.1 This competency is measured cognitively. 

	ENABLING OBJECTIVES/KEY INDICATORS
	KSA

Indicator

	L1.1
Calculate the ampacity correction of conductors using tables and articles of the 

NEC.  Calculate for the number of conductors and the ambient temperature, and termination temperature ratings. (60o C & 75o C)


	C


COURSE CONTENT OUTLINE

MODULE A – 
· Electrical theory, ohm’s law, circuit design, and various test instruments 
MODULE B - 

· Definitions, articles, charts and tables in the NEC. 
· Electrical calculations based on the NEC

MODULE C -
· Voltage, current, resistance and power in direct current circuits
· inductive reactance, capacitive reactance, phase angle, power factor and efficiency
MODULE D – 

· Calculate voltage-drop, wire size, distance, and ampacity

MODULE E – 

· Turns ratio and volts ratio in single and three phase transformers

· Current ratios in single and three phase transformers

· Amp-turns, polarity, short circuit capacity

· Unbalanced neutral current

· Calculate voltage to ground

· Line current

· Line and phase currents

MODULE F – 

· Over-current protections
· Continuous load

· Non-continuous load

MODULE G – 

· Size of boxes
· Conductor fill

· Electrical boxes

· Conduit

MODULE H –

· Feeder load

· Single range

· Unequal sized ranges

· Counter mounted cooking units and ovens
· Branch circuit for cooking equipment

· Feeder load for commercial cooking equipment

MODULE I – 

· Lighting load for single and multiple family dwellings

· Special appliance load for single and multiple family dwellings

· Heating and air conditioning load for single and multi-family dwellings

· Service size for single and multi-family dwellings

· Grounding electrode conductor

MODULE J – 

· Lighting load

· Lighting demand for hotel-motel, hospital, or warehouse

· Electric heat 

· Loads for special outlets

· Demand factors 

· Commercial cooking load

· Motor loads

MODULE K – 

· Full load amps

· Proper size of motor 

· Required size of motor

· Branch circuit over-current protection

· Feeder conductor for motor circuit

· Feeder over-current protection for motor circuit

	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

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

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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