ELECTRICAL II


It is strongly recommended that administration and guidance follow the scope and sequence and course recommendations as listed.

Recommended:
Construction Core, Electrical I, Algebra I or Technology Algebra, Principles of Technology I or Physical Science, Geometry, Technical Geometry


Recommended Credits: 


2

Recommended Grade Level(s): 

12th
Number of Competencies in Course:
62

ELECTRICAL II
STANDARDS

1.0 
Students will demonstrate leadership, citizenship, and teamwork skills required for

success in the school, community, and workplace.

2.0 
Students will assume responsibility for the safety of themselves, their coworkers, and 

bystanders.

3.0 
Students will interpret, lay out, and fabricate in conformance to construction drawings

and written specifications.

4.0  
Students will calculate load and required conductor size and over-current protection for

branch circuits.

5.0 
Students will analyze and properly employ over-current protection devices.

6.0 
Students will size raceways, boxes, and fittings based on fill and bend requirements.

7.0  
Students will analyze the requirements of and install residential electrical systems.

8.0 
Students will analyze, design, and assemble both single and three-phase AC circuits.

9.0 
Students will install commercial electric services or mockups.

10.0  
Students will analyze, install, and troubleshoot lighting systems.

11.0 
Students will analyze the theory of electric motors and install motors in accordance with industry requirements.

12.0 
Students will demonstrate interpersonal and employability skills required in the electrical industry.
13.0 
Students will demonstrate communication skills required in the electrical industry.
14.0
Students will utilize electrical knowledge and skills and apply in a work-based or school project-based learning experience.
ELECTRICAL II

STANDARD 1.0

Students will demonstrate leadership, citizenship, and teamwork skills required for success in the school, community, and workplace.

LEARNING EXPECTATIONS

The student will:

1.1  
Demonstrate leadership skills.
1.2 
Use problem-solving techniques to address and propose solutions to school, community, and workplace problems.
1.3
Demonstrate the ability to work professionally with others.
1.4
Participate in SkillsUSA as an integral part of instruction.
1.5
Exhibit integrity and pride in workmanship.
PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

1.1A 
Uses critical-thinking and consensus building skills in-group deliberations.
1.1B 
Keeps group work focused on task.
1.2A 
Determines the root causes of observed conflicts or problems.

1.2B 
Mediates disputes between parties.
1.3A 
Participates in a job shadowing experience.

1.3B 
Assembles a student team to solve an assigned problem.
1.4
Attends and participates in periodic meetings of SkillsUSA or similar organization.
1.5 
Exhibits integrity and pride in workmanship.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.

· Participate in various SkillsUSA or similar programs and/or competitive events.

· Attend a professional organization meeting such as, local Chamber of Commerce meeting.

· Participate in the American Spirit Award competition with SkillsUSA.

· Participate in job shadowing or internship program with local business or industry.

· Take an active role in a group project assigned by the instructor.

· Identify and detail a problem area in the school, community, or workplace, and propose solutions. If possible, and with appropriate approvals, implement or facilitate the solution.
INTEGRATION LINKAGES

SkillsUSA Professional Development Program (PDP), SkillsUSA, Communications and

Writing Skills, Teambuilding Skills, Research, Language Arts, Sociology, Psychology, Algebra, Geometry, English IV Communications for Life, Algebra, Geometry, Social Studies, Problem Solving, Interpersonal Skills, Employability Skills, Critical-Thinking Skills, Multistate Academic and Vocational Curriculum Consortium (MAVCC), SCANS (Secretary’s Commission on Achieving Necessary Skills), Chamber of Commerce, Colleges, Universities, Technology Centers, and Employment Agencies

ELECTRICAL II
STANDARD 2.0

Students will assume responsibility for the safety of themselves, their coworkers, and bystanders.

.
LEARNING EXPECTATIONS

The student will:

2.1  
Exhibit and encourage in others a positive attitude regarding safety practices and issues.
2.2 
Habitually inspect and use appropriate personal protective equipment for assigned tasks.
2.3 
Inspect, maintain, and employ safe operating procedures with tools and equipment, such as scaffolding, lifting equipment, and air-powered drivers.
2.4  
Exhibit a well-developed awareness of potential hazards to self and others.
2.5 
Carry out responsibilities under HazCom (Hazard Communication) regulations.
2.6 
Take action to protect coworkers and bystanders from hazards as required by regulations and Occupational Safety and Health Administration (OSHA) policies.
2.7 
Report accidents and observed hazards and execute emergency response procedures as

required by regulations and Occupational Safety and Health Administration (OSHA) policies.
2.8  
Demonstrate appropriate construction-related safety procedures.
2.9
Pass with 100 % accuracy a written examination relating specifically to electrical

 
safety issues
2.10 
Pass with 100% accuracy a performance examination relating to electrical tools and 

equipment.
2.11  
Maintain a portfolio record of written safety examinations and equipment examinations

for which the student has passed an operational checkout by the instructor.
PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

2.1A 
Includes safety procedures in activity plans.

2.1B 
Exhibits an awareness of proper safety procedures by coworkers.

2.1C 
Responds positively to instruction, advice, and correction regarding safety issues.

2.1D 
Reports to school or work physically ready to perform to professional standards, such as, rested or not impaired by medications, drugs, alcohol, and so forth.
2.2 
Selects, inspects, and uses the correct personal protective equipment for the assigned

task.
2.3A 
Checks scaffolding for stability, bracing, walk boards, and guard rails prior to use.

2.3B 
Inspects extension cords for the presence of a functional ground connection, prior to use.
2.4A 
Is observant of personnel and activities in the vicinity of the work area.

2.4B 
Warns nearby personnel, prior to starting potentially hazardous actions
2.5A 
Applies information from material safety data sheet (MSDS) to protect self and others

from the health hazards associated with assigned tasks.
2.5B 
Reports hazards found on the job site to the supervisor and remedies the hazard as  

instructed.
2.6A 
Warns and protects workers and bystanders of overhead loads in transit.
2.6B 
Provides and activates adequate ventilation equipment as required by the task.
2.7A 
Reports all injuries and observed unguarded hazards to the immediate supervisor.

2.7B 
Executes assigned tasks as described in emergency response procedures.
2.8A
Is observant of safety issues and concerns relevant to the construction industry

2.8B
Complies with all safety guidelines and regulations set forth by industry and Occupational Safety and Health Administration (OSHA).
2.9 
Passes with 100 % accuracy a written examination relating specifically to electrical safety 
issues.
2.10
Passes with 100% accuracy a performance examination relating specifically to electrical tools and equipment safety.
2.11 
Maintains a portfolio record of written safety examinations and equipment examinations for which the student has passed an operational checkout by the instructor.
SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.

· Prior to assigning a task using power tools, the instructor removes some required safety items and instructs students to perform an inspection of tools.

· Instruct a visitor to obviously approach the vicinity of a student conducting a hazardous

activity and note the level of awareness demonstrated by the student.

· In a project requiring solvents or adhesives, introduce a new brand or type and require

students to retrieve the MSDS and identify possible health hazards.
INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency (EPA), United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers (IBEW)

ELECTRICAL II

STANDARD 3.0

Students will interpret, lay out, and fabricate in conformance to construction drawings and

written specifications.

LEARNING EXPECTATIONS

The student will:

3.1 
Interpret dimensions and locations of components that are explicitly dimensioned in

construction drawings and written specifications.
3.2  
Scale dimensions that are not explicitly included in construction drawings.
3.3 
Interpret plan and elevation views shown in construction drawings.
3.4 
Recognize and correctly interpret lines and symbols commonly used in construction

drawings.
3.5 
Make layouts of locations and elevations of structural elements, such as forms and

electrical and plumbing stub-ups, based on job site control points on construction

drawings.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

3.1A 
Makes a material take-off in conformance to construction drawings and specifications.

3.1B 
Lays out components, structural and others, and their locations to dimensions and

tolerances indicated on construction drawings and written specifications.
3.2A 
Uses the scale of a drawing to determine locations not explicitly dimensioned.

3.2B 
Uses the scale of a drawing to determine dimensions not explicitly shown on drawing.
3.3  
Interprets three-dimensional features found in construction drawings.
3.4A 
Distinguishes between object lines, dimension and extension lines, centerlines, section

lines, and other lines commonly found in construction drawings.

3.4B 
Identifies symbols commonly used in construction drawings, including material, window and door, electrical, plumbing, HVAC, and plot plan and survey symbols.
3.5A 
Lays out corner locations and elevations for a building structure, based on construction

drawings and measurements from control points.

3.5B 
Determines locations of plumbing and electrical stub-ups, based on construction

drawings and measurements from structure layout.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Given a set of plans and specifications for a residential or commercial structure, make a complete material take-off for the electrical service.

· Given a set of plans and specifications for a residential or commercial structure, determine the location of electrical elements not explicitly dimensioned.

· Determine the detail of specified routing and structural supports for conduit runs shown in construction drawings.

· Given electrical schematics or ladder diagrams for an existing three-phase motor control system, perform a series of diagnostic voltage measurements at teacher-designated locations on the schematic or diagram.
· Given a set of plans and specifications for a residential or commercial structure, make a complete material for electrical rough in.

· Construct batter boards and lay out a foundation plan based on a construction drawing,

including grade stakes, locations of concrete forms, and plumbing and electrical stub-ups, e.g., using stakes, hammers, steel tapes, and builder’s levels.

· Given a set of plans and specifications for a residential or a commercial structure, make a complete take-off for one or more of the following: the framing material, door and windows, electrical equipment, or plumbing fixtures.
· Given a set of plans and specifications for a residential or a commercial structure, determine the location of elements not explicitly dimensioned.

· Determines the detail of a stair structure or roof structure shown in construction drawings.

INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers

ELECTRICAL II

STANDARD 4.0

Students will calculate load and required conductor size and over-current protection for branch

circuits.

LEARNING EXPECTATIONS

The student will:

4.1  
Calculate loads for single-phase and three-phase branch circuits.
4.2 
Size branch-circuit over-current protection devices and conductors for non-continuous

and continuous-duty circuits.
4.3 
Comprehend and apply derating to size branch circuits.
4.4 
Locate over-current protection devices based on National Electrical Code (NEC) rules.
4.5 
Calculate resistance of conductors.
4.6 
Adjust conductor size to compensate for voltage drop.
4.7  
Select conductors with properties appropriate to the application.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

4.1A 
Calculates the branch circuit load for a specified residential structure.

4.1B 
Calculates the branch circuit load for a specified commercial structure.
4.2A 
Selects conductor size and over-current protection for branch circuits in a specified

multifamily structure.

4.2B 
Selects conductor size and over-current protection for branch circuits in a specified

commercial structure.
4.3A 
Determines applicable derating factors for branch circuits in a specified multifamily

structure.

4.3B 
Determines applicable derating factors for branch circuits in a specified commercial

structure.
4.4 
Determines the physical location of over-current protection devices for a proposed feeder circuit.
4.5 
Calculates the electrical resistance of a conductor, given material, length, and conductor size.
4.6A 
Calculates the expected voltage drop, given details for a proposed circuit involving very long conductor runs and its associated loads.

4.6B 
Compares calculated voltage drops to NEC recommendations and recommends changes

to the conductor, as needed.
4.7 
Determines acceptable types of conductors based on Ampacity, temperature, and

environment, given details for a commercial feeder circuit.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Given blueprints for an existing common-use laundry area in a multifamily dwelling and the intent to add four 7500 VA dryers, determine the new branch circuit load and required sizes for conductors, over-current protection.

· Given blueprints for a commercial building having a three-phase 480-V service and the intent to replace a 15-ton AC unit with a 20-ton AC unit, determine the new branch circuit load and required sizes for conductors, over-current protection, and conduit.

· For a detailed project to add two transformers for branch circuits, determine the physical location of over-current protection. For example, one transformer might be located close to the service (less than 20 feet), while the second is farther away (more than 100 feet).
· Select conductors to limit voltage drop to less than 1% of the supply voltage to a specific sump pump located 300 feet away.

· Adjust conductor choice for the sump pump above if the conduit carrying the conductors must pass through a boiler room where ambient temperature can reach 110°F.

INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers

ELECTRICAL II

STANDARD 5.0

Students will analyze and properly employ over-current protection devices.

LEARNING EXPECTATIONS

The student will:

5.1  
Distinguish between overload and short-circuit current.

5.2  
Distinguish between current rating and interrupting capacity of a breaker or fuse.

5.3 
Choose an over-current protection device or combination of devices adequate to protect

circuit components.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

5.1A 
Describes situations where overload conditions may be normal.

5.1B 
Compares and contrasts the difference between fast-acting fuses and current limiting

devices for short circuit protection.
5.2 
Compares and contrasts current rating and interrupting capacity of a breaker or fuse.
5.3
Makes appropriate choices for over-current and short-circuit protection devices for a

given circuit.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Monitor transient currents during motor startup (e.g., large grinding wheel), noting the ratio of peak starting current to normal operating current.

· Using motor circuit above, verify tolerance of slow acting fuses during startup compared to fast-acting fuses.

INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers

ELECTRICAL II

STANDARD 6.0

Students will size raceways, boxes, and fittings based on fill and bend requirements.

LEARNING EXPECTATIONS

The student will:

6.1 
Size and install raceways, pull boxes, outlet boxes, and junction boxes in accordance with National Electrical Code (NEC) requirements for conductor bend radius and raceway fill limitations.
6.2 
Size and install raceways, pull boxes, outlet boxes, and junction boxes to facilitate

practical conductor installation, splicing, and terminations.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

6.1A 
Sizes raceways, pull boxes, outlet boxes, and junction boxes in accordance with NEC

requirements for conductor bend radius and raceway fill limitations, given a proposed additional feeder circuit.

6.1B 
Installs the raceways, boxes, and conductors, and completes required splices and

terminations for the above project.

6.2A 
Sizes raceways, pull boxes, outlet boxes, and junction boxes to facilitate practical

conductor installation, splicing, and terminations, given a proposed additional feeder circuit.

6.2B Installs the raceways, boxes, and conductors, and completes required splices and

terminations for the above project.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Determine the conduit run required to supply a feeder circuit for a proposed 20-ton AC unit for the school. Students will be expected to determine details such as the route and size of conduit, pull boxes, junction boxes, disconnects, and so forth based on their survey or blueprint analysis of the building. Factors to consider can include practicality, cost, aesthetics, etc.

INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers
ELECTRICAL II

STANDARD 7.0

Students will analyze the requirements of and install residential electrical systems.

LEARNING EXPECTATIONS

The student will:

7.1  
Calculate electrical loads based on information in residential blueprints.
7.2 
Design residential service equipment based on residential blueprints and applicable

requirements.
7.3 
Install all components typical of residential electrical systems.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

7.1A 
Analyzes blueprints to identify planned electrical systems in a residence.

7.1B 
Researches National Electric Code for Compliance or electrical systems.

7.1C 
Determines general lighting loads in a residential electrical system, including demand

factors.

7.1D 
Determines large appliance loads in a residential electrical system, including applicable

demand factors.

7.1E 
Determines total VA capacity required in feeder conductors in a residential electrical

system.
7.2A 
Determines the size of feeder conductors and required physical structures for a residential electrical system.

7.2B 
Determines the size and enclosure specifications of the load center.
7.3A 
Installs required mounting and junction boxes typical of residential construction.

7.3B 
Installs cable and conduit typical of residential construction, and pulls conductors through conduit as required.

7.3C 
Makes final electrical connections to large appliances typical of residential construction.

7.3D 
Completes the installation of wiring of the electrical service.

7.3E 
Evaluates wiring showing National Electrical Code compliance.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Prepare a written procedure for the actual construction plan to complete the electrical wiring for a residential electrical system based on a blueprint.

· Produce a 32 ft2 mockup of a residential service, including two to four typical residential electrical systems, such as a kitchen electrical system, HVAC electrical system, lighting and convenience plugs system, and so forth. Project steps should include blueprint of the mockup, bill of materials, simulated electrical inspections, completion of wiring, and functional testing.

INTEGRATION LINKAGES

Science, Math, Computer Skills, Research and Writing Skills, Language Arts, Communication

Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), International Brotherhood of Electrical Workers, Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development
ELECTRICAL II

STANDARD 8.0

Students will analyze, design, and assemble both single and three-phase AC circuits.

LEARNING EXPECTATIONS

The student will:

8.1 
Research the effects of parameters unique to AC circuits, such as inductance,

capacitance, reactance, impedance, AC power, and power factor.
8.2 
Determine the power factor of a circuit.
8.3 
Evaluate the construction and operations of transformers, both single phase and

three-phase.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

8.1A 
Calculates inductance of simple air-core coil configurations.

8.1B 
Calculates the reactance produced by an inductor or a capacitor.

8.1C 
Calculates the impedance produced by an inductor or a capacitor.

8.1D 
Calculates the impedance of a circuit containing inductive reactance, capacitive

reactance, and resistance.
8.2A 
Predicts phase angle between the current and voltage waveforms, given resistance,

inductance, and capacitance of the circuit.

8.2B 
Calculates and measures the power factor of a circuit, given resistance, inductance, and

capacitance of the circuit.
8.3A 
Calculates and measures the no-load input-output voltage ratios of a transformer, given

the winding turn ratio of the transformer.

8.3B 
Predicts and measures the current relationship between primary and secondary of a

transformer.

8.3C 
Constructs the basic star and delta connections of three-phase transformer circuits.

8.3D 
Calculates and measures the voltages and currents in three-phase circuits.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Calculate the reactance of the primary winding by measuring the resistance of a

transformer’s primary winding and the no-load primary voltage and current.

· Use individual single-phase transformers to construct a star-to-delta transformation,

calculating and measuring the input and output voltages.

INTEGRATION LINKAGES

Science, Math, Computer Skills, Research and Writing Skills, Language Arts, English IV Communications for Life, Communication Skills, English IV Communications for Life, Leadership Skills, Teamwork Skills, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), International Brotherhood of Electrical Workers, Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development

ELECTRICAL II

STANDARD 9.0

Students will install commercial electric services or mockups.

LEARNING EXPECTATIONS

The student will:

9.1 
Install a three-phase load center, disconnects, meter equipment, a services entrance, and ground systems.
9.2 
Install and connect star- and delta-connected three-phase service equipment.
9.3 
Install and connect current and potential transformers in a commercial mockup.
9.4 
Correctly wire three-phase 277volt services with combined lighting and motor

loads.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

9.1 
Given blueprints of a typical three phase commercial service installation, installs load

center, disconnects, meter equipment, a services entrance, and ground systems.
9.2 
Installs and connects star- and delta-connected three-phase service equipment.
9.3 
Installs and connects current and potential transformers in a commercial mockup.
9.4 
Wires three-phase 277volt services with combined lighting and motor loads.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion
· Produce a 32 ft2 or larger mockup of a three-phase commercial electrical installation,

including a service and three subsystems. Project steps (also relevant to other standards) should include blueprint of the mockup, bill of materials, simulated electrical inspections, completion of wiring, and functional testing.

INTEGRATION LINKAGES

Science, Math, Computer Skills, Research and Writing Skills, Language Arts, Communication

Skills, English IV Communications for Life, Leadership Skills, Teamwork Skills, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), International Brotherhood of Electrical Workers, Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development

ELECTRICAL II

STANDARD 10.0
Students will analyze, install, and troubleshoot lighting systems.

LEARNING EXPECTATIONS

The student will:

10.1 
Distinguish between incandescent, fluorescent, and high-intensity discharge (HID) and

describe how each operates.
10.2 
Compare and contrast the advantages and disadvantages of incandescent, fluorescent, and HID lighting systems.
10.3 
Install and wire incandescent, fluorescent, and HID lighting systems.
10.4 
Troubleshoot fluorescent and HID lighting systems.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

10.1 
Compares and contrasts the operational characteristics of incandescent, fluorescent, and

high-intensity discharge (HID) lighting systems.
10.2 
Selects a lighting system (incandescent, fluorescent, or HID) for a specified application, using criteria such as initial cost, operating cost, and maintenance cost.
10.3A 
Installs fluorescent light fixtures in a commercial environment or mock-up.
10.3B 
Installs HID light fixtures in a commercial environment or mock-up.
10.4 
Devises and uses a troubleshooting checklist to verify operation of fluorescent and HID

lighting systems.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Measure normal operating voltage and current associated with incandescent, fluorescent, and HID lighting systems having approximately equivalent light output.

· Include incandescent, fluorescent, and HID lighting fixtures in a mockup a commercial three-phase electrical system.

INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers

ELECTRICAL II

STANDARD 11.0

Students will analyze the theory of electric motors and install motors in accordance with industry requirements.

LEARNING EXPECTATIONS

The student will:

11.1 
Select and identify a motor based on its intended use.
11.2 
Determine the installation requirements to satisfy National Electrical Code (NEC) and

Occupational Safety and Health Administration (OSHA) regulations, given a motor and specified application.
11.3 
Select, install, and wire DC, single-phase, and three phase-electric motors.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

11.1A 
Given an application, determines the size, speed, operating voltage, and National

Electrical Manufacturing Association (NEMA) type for the required motor.

11.1B 
Identifies and properly selects a motor based upon the intended use and National

Electrical Manufacturing Association (NEMA) enclosure classification.
11.2 
Determines the required over-current protection, motor control circuits, conductor types and sizes, and conduit types and sizes, as required by National Electric Code (NEC), Occupational Safety and Health Administration (OSHA) regulations and described by installation drawings for a given motor and application.
11.3A 
Comprehends basic operation of DC motors and common, single phase AC motors, and three-phase induction motors.

11.3B 
Distinguishes between and contrast the operating characteristics of series and shunt DC

motors.

11.3C 
Contrasts and compares starting procedures and circuits for split-phase induction motors and capacitor-type induction motors.

11.3D 
Selects, installs, and properly wires three-phase induction motors with the necessary

motor contactors, overload protection, and control switches.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.
· Given an application requiring a DC motor (other than a permanent magnet motor), select, install, and wire the motor in accordance with installation needs and NEC and OSHA requirements.

· Given an application requiring a single-phase capacitor motor, select, install, and wire the motor in accordance with installation needs and NEC and OSHA requirements.

· Given an application requiring a reversing three-phase motor, select, install, and wire the motor in accordance with installation needs and NEC and OSHA requirements.

INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers
ELECTRICAL II

STANDARD 12.0

Students will demonstrate interpersonal and employability skills required in the electrical industry.

LEARNING EXPECTATIONS

The student will:

12.1  
Infer relationships between honesty, integrity, organization and personal job success.
12.2 
Demonstrate attitudes conducive to workplace success.
12.3 
Assess implications of cultural and religious diversity for classroom and workplace

relationships.
12.4 
Develop individual and team time management and work sequencing skills to increase

productivity in electrical diagnostics and repair.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

12.1A 
Illustrates the concept of integrity.

12.1B 
Assesses the potential impact of an individual’s work ethic on an organizational system.

12.1C 
Infers the relationship between organization and personal job success.
12.2A 
Modifies behavior to increase productivity in the classroom, laboratory and workplace.

12.2B 
Demonstrates awareness of activities occurring concurrently in the classroom and

workplace.
12.3A 
Assesses benefits and predicts problems that may arise from diversity in work teams.

12.3B 
Devises solutions to problems arising from gender, cultural, racial, and religious

diversity.
12.4A 
Assesses the benefits of incorporating time management principles into electrical service and installation work.

12.4B 
Displays time management and work sequencing skills.

12.4C 
Demonstrates the ability to diagnose and repair electrical systems within manufacturer’s labor operation time.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion
· Research the significance of personal honesty from customer standpoint and the employer’s standpoint.

· Lead a problem-solving team.

· Consistently arrive at class on time.

· Participate in an internship in a dealership.

· Resolve an interpersonal conflict in the classroom.

· Using case scenarios follow strategy based diagnostic procedure to verify the complaint, define the problem, isolate the problem, validate the problem, make the repair, and test the repair. Complete a repair order using technical writing skills and calculate salary earnings based on the repair order description and manufacture allowances for each item on the work order. Calculate manufacturer labor operation time used in the diagnostic process.
INTEGRATION LINKAGES

Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers
ELECTRICAL II

STANDARD 13.0

Students will demonstrate communication skills required in the electrical industry.

LEARNING EXPECTATIONS

The student will:

13.1 
Communicate and comprehend oral and written information pertaining to electrical work.
13.2 
Solve problems and make decisions using critical thinking process.
13.3 
Use teamwork skills and a logical thinking process to solve problems relating to issues.
13.4
Will create pre-employment materials for prospective employer.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

13.1A 
Interprets and uses written information in common job formats, such as tables, charts, and reference materials and manuals.

13.1B 
Interprets and uses blueprints, electrical schematics, process control schematics, to solve electrical system problems.

13.1C 
Uses electronic resources to obtain information.

13.1D 
Analyzes information obtained from various sources to determine an electrical diagnostic solution.

13.1E 
Interprets a work order for electrical systems or service.
13.2A 
Develops a hypothesis regarding the cause of a problem.

13.2B 
Tests the hypothesis to determine the solution to the problem.

13.2C 
Creates, evaluates, and revises a plan to resolve a problem.

13.2D 
Implements strategy based diagnostic procedure by verifying the complaint, defining the problem, isolating the problem, validating the problem, making repairs, and testing the repairs in electrical systems.
13.3A 
Serves in each of the functional roles of a team.

13.3B 
Resolves conflicts within a group.

13.3C 
Demonstrates appropriate and positive examples of giving and accepting criticism.

13.3D 
Modifies behavior or revises work based on appropriate criticism.

13.3E 
Solves problems in cooperation with other members of a group.

13.3F 
Evaluates the role of the electrician within the organizational system of a dealership or independent shop.
13.4A
Determines materials and resources needed for employment interview.

13.4B
Develops resume, cover letter, and personal reference materials. 

13.4C
Prepare for a positive job interview.
SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion.

· Use electronic media to obtain manufacturers diagnostic information for a given piece of 

equipment.

· Explain circuit sequence of operation based on a given wire diagram.

· Document a problem as explained by a customer or instructor.

· Explain a documented service problem to a fellow student or instructor.

· Document the diagnostic procedure used to solve a service problem.

· Explain the service procedure used to solve a service problem to a fellow student or 

instructor.

· Document a proposed solution or corrective action to a service problem.

· Explain a proposed solution or corrective action to a service problem.

· Develop and test a corrective procedure for a service problem and explain to instructor.

· Work as a team member to solve a service related issue.

· Serve as a team leader to solve a service related issue.

· Research the function of service technicians in relation to customer satisfaction, customer 

perception of the company and perception of company in the community.

· Write a resume with cover letter and reference page.

· Fill out an employment application.

· Participate in mock job interviewing exercises.
INTEGRATION LINKAGES

SkillsUSA Professional Development Program (PDP), Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers
ELECTRICAL II

STANDARDS 14.0

Students will utilize electrical knowledge and skills and apply in a work-based or school project-based learning experience.

LEARNING EXPECTATIONS

The student will:

14.1 
Apply principles of electrical knowledge and skills to a work-based or school project-
based learning situation.
14.2 
Integrate time management principles in organizing personal schedule to include school, work, social, and other activities.
14.3 
Evaluate and apply principles of ethics as they relate to the work-based or school 

 
project-based learning experience.
14.4  
Employ principles of safety to the work-based or school project-based learning 

experience.

PERFORMANCE STANDARDS: EVIDENCE STANDARD IS MET

The student:

14.1 
Scores 80% or above on performance evaluations based on job readiness and knowledge of the electrical industry.
14.2  
Designs a personal plan to include schedule of activities.
14.3 
Records and assesses workplace events based on ethical implications.
14.4A 
Scores 100% on safety performance and knowledge test covering electrical equipment and Occupational Safety and Health Administration (OSHA), Tennessee Occupational Safety and Health Administration (TOSHA), and Environmental Protection Agency (EPA) rules and regulations.

12.4B 
Applies safety rules and regulations to the work site.

SAMPLE PERFORMANCE TASKS

These are sample projects of the type and scale recommended to address one or more of the

learning expectations for this standard. Other projects can be used at the instructor’s discretion

· Compose and maintain a work journal that includes general work site experiences, time

management planning, and evaluation of ethical behavior.

· Create a training manual for a new student outlining the safety considerations for the job.

· Keep a record of wages and hours-earned working on the job.

· Figure gross pay based on hours worked and rate paid per hour.

· Keep a record of personal work related expenses and budget
INTEGRATION LINKAGES

SkillsUSA Professional Development Program (PDP), Science, Computer Skills, Research and Writing Skills, Language Arts, Communication Skills, Leadership Skills, Teamwork Skills, English IV Communications for Life, Algebra, Geometry, Secretary’s Commission on Achieving Necessary Skills (SCANS), SkillsUSA, Associated Builders and Contractors (ABC), Associated General Contractors (AGC), Multistate Academic and Vocational Curriculum Consortium (MAVCC), National Center for Construction Education and Research (NCCER), Occupational Safety and Health Administration (OSHA), Environmental Protection Agency, United States Department of Labor, Tennessee Department of Labor and Workforce Development, International Brotherhood of Electrical Workers
ELECTRICAL II

SAMPLING OF AVAILABLE RESOURCES

· Core Curriculum, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Electrical Level One, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Electrical Level Two, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Electrical Level Three, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Electrical Level Four, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Residential Electrical I, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Residential Electrical II, National Center for Construction Education and Research (NCCER), Prentice Hall, Upper Saddle River, NJ. Also known as the Contren Learning Series materials.

· Multistate Academic and Vocational Curriculum Consortium (MAVCC), Oklahoma Department of Vocational and Technical Education 

· Total Quality Curriculum, National SkillsUSA
· Professional Development Program, National SkillsUSA—www.skillsusa.org
· Power Tool Institute, www.powertoolinstitute.com
· Fluke Educators Portal, http://support.fluke.com/educators
· National Association of Home Builders, www.nahb.org
· International Brotherhood of Electrical Workers, www.ibew.org 

· National Association of Women in Construction, www.nawiceducation.org
· Homebuilders Institute, www.hbi.org
· United States Department of Labor, www.dol.gov
· United States Department of Labor, Occupational Outlook Handbook, www.dol.gov (link)

· Secretary’s Commission on Achieving Necessary Skills, www.dol.gov (link)

· Occupational Safety and Health Administration (OSHA), www.osha.gov
· Environmental Protection Agency (EPA), www.epa.gov
· National Safety Council, www.nsc.org
· National Skills Standards Board Institute, www.nssb.org
· Vocational Information Center, www.khake.com
· Power Tool Institute (PTI), www.powertoolinstitute.com
· Associated Builders and Contractors, www.abc.org
· Associated General Contractors of America, www.agcofamerica.org
· Building Officials and Code Administration International, www.bocai.org
COURSE DESCRIPTION





Electrical II is a course in which students will learn and practice intermediate skills related to electrical systems, with emphasis on commercial systems. Topics covered include over current protection; sizing conductors; lighting systems; three-phase motors; motor control circuits; sizing raceways, boxes, and fittings; and connecting distribution transformers, including a laboratory experience conducted in a shop environment that supports electrical assembly projects by students. This course gives students a substantial skill and knowledge foundation typically required for apprentice electricians.
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