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Purpose 

The purpose of this course is to assist students in making informed decisions regarding their future academic and occupational goals and to provide information regarding careers in the Energy career cluster.  The content includes but is not limited to careers in the energy industry, various energy sources, and electrical power generation, transmission and distribution. Instruction and learning activities are provided in a laboratory setting using hands-on experiences with the equipment, materials and technology appropriate to the course content and in accordance with current practices.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.



Standards

After successfully completing this program, the student will be able to perform the following:

	Identify careers and entry requirements in the energy industry.

Locate power plants in Florida.
	Understand conventional electric power generation.
	Discuss the value of alternative and renewable energy sources.
Understand electric power transmission and distribution.
	Investigate the viability of wind energy.
Investigate the viability of solar energy.
Investigate the use of hydroelectricity.
Investigate the use of nuclear power.
	Investigate the viability of biomass and biofuel.
	Investigate the viability of geothermal energy.
	Investigate energy consumption and identify ways to use energy wisely.
	Calculate greenhouse gas emissions based on local fuel mixture and energy consumption.
	Identify components of network systems.
Describe and use communication features of information technology.
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Course Description:

The purpose of this course is to assist students in making informed decisions regarding their future academic and occupational goals and to provide information regarding careers in the Energy career cluster.  The content includes but is not limited to careers in the energy industry, various energy sources and electrical power generation, transmission and distribution.

CTE Standards and Benchmarks
Identify careers and entry requirements in the energy industry--The student will be able to:
	Describe careers in the energy industry.
	Explain educational pathways available to gain training to begin a career in the energy industry.
	Classify careers from entry-level to professional level.
	Explain the importance of employability skills and how destructive decisions can affect future employment.
	Research and present information on an energy career including roles and responsibilities, opportunities for employment and the requirements for education and training.

	Locate power plants in Florida--The student will be able to:

	Describe the energy source(s) the power plants use. 
	Map the areas that are served by particular power plants. 

	Understand conventional electric power generation--The student will be able to:

	Explain the conventional electric power generation systems and process (coal, petroleum, hydroelectric and nuclear).
	Identify various conventional electric power generation fuel sources and the cost/ efficiency/ environmental advantages and disadvantages of each.  
	Draw and label diagrams of conventional electrical power generation systems. 

	Discuss the value of alternative and renewable energy sources--The student will be able to:

	Investigate the reasons for seeking alternatives to fossil fuels. 
	Explain the difference between alternative energy and renewable energy.  

	Understand electric power transmission and distribution--The student will be able to:

	Explain the electric power transmission process.
	Discuss the application of different electric power transmission principles (including AC vs. DC).
	Explain the electric power distribution process.
	Discuss the need for electric distribution systems and how they are designed to operate.
	Discuss the emerging technologies in electric power transmission and distribution, including distribution automation and SmartGrid systems. 

	Investigate the viability of wind energy--The student will be able to:

	Describe wind energy and the way it is harnessed.
	Evaluate the advantages and disadvantages to wind technology. 
	Draw and label a diagram of a windmill. 

	Investigate the viability of solar energy--The student will be able to:

	Describe solar energy and how it is harnessed. 
	Explain the difference between passive solar and active solar. 
	Draw and label a diagram of PV cells (e.g. array, panel, module, boron-enriched silicon). 
	Describe a central receiver system.
	Draw and label a diagram of a solar thermal plant.
	Evaluate the advantages and disadvantages of using solar energy. 

	Investigate the use of hydroelectricity--The student will be able to:

	Describe hydroelectric energy and how it is produced. 
	Draw and label a diagram of a hydroelectric plant.
	Evaluate the advantages and disadvantages of using hydroelectricity energy

	Investigate the use of nuclear power--The student will be able to:

	Explain the process of nuclear fission.  
	Define radio-isotopes and half-life.
	Evaluate the advantages and disadvantages of nuclear power. 
	Draw and label a diagram of a Light-Water Reactor (LWR) (e.g. control rods, coolant, containment vessel, dry casks, turbine, etc.).
	Describe nuclear energy and how it is harnessed.

	Investigate the viability of biomass and biofuel--The student will be able to:

	Discuss the major sources of biomass. 
	Define biofuels (e.g. ethanol, biodiesel and methanol). 
	Outline the pyramid energy flow including the different trophic levels. 
	Describe the major sources, scale and impacts of biomass energy. 
	Draw and label a diagram of biomass plantations.
	List the advantages and disadvantages of using biomass for energy (e.g. CO2 emissions, photosynthetic efficiency, cost, etc.).

	Investigate the viability of geothermal energy--The student will be able to:

	Describe geothermal energy and the way it is harnessed.
	Evaluate the advantages and disadvantages of using geothermal energy. 
	Draw and label a diagram of a geothermal power plant. 

	Investigate energy consumption and identify ways to use energy wisely --The student will be able to:

	Describe energy efficiency and conservation.
	Read and interpret a residential utility bill.
	Learn how to measure energy use of various equipment.
	Learn how to measure light output.
	Graph temperature and humidity levels in classrooms.

	Calculate greenhouse gas emissions based on local fuel mixture and energy consumption—The student will be able to:

	Research local fuel mixture. 
	Read and interpret residential utility bill. 
	Determine greenhouse gas emissions (carbon dioxide, methane, nitrous oxide, etc.) for various types of fuel (e.g. coal, petroleum, natural gas).
	Plan ways to conserve energy at home and at school.
	Plan ways to improve energy efficiency at home and at school.
	Explain the importance of fuel mix diversity. 

	Identify components of network systems--The student will be able to:

	Identify structure to access internet, including hardware and software components.
	Identify and configure user customization features in web browsers, including preferences, caching and cookies.
	Recognize essential database concepts.
	Define and use additional networking and internet services.

	Describe and use communication features of information technology--The student will be able to:

	Define important internet communications protocols and their roles in delivering basic Internet services.
	Identify basic principles of the Domain Name System (DNS).
	Identify security issues related to Internet clients.
	Identify and use principles of Personal Information Management (PIM), including common applications.
	Efficiently transmit text and binary files using popular Internet services.
	Conduct a webcast and related services.
	Represent technical issues to a non-technical audience. 




Additional Information

Laboratory Activities

Laboratory activities are an integral part of this program.  These activities include instruction in the use of safety procedures, tools, equipment, materials, and processes related to these occupations.  Equipment and supplies should be provided to enhance hands-on experiences for students. 

Career and Technical Student Organization (CTSO)

SkillsUSA is the appropriate career and technical student organization for providing leadership training and reinforcing specific career and technical skills.  Career and Technical Student Organizations provide activities for students as an integral part of the instruction offered.  The activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065, F.A.C.

Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s Individual Educational Plan (IEP) or 504 plan or postsecondary student’s accommodations’ plan to meet individual needs and ensure equal access.  Postsecondary students with disabilities must self-identify, present documentation, request accommodations if needed, and develop a plan with their counselor and/or instructors.  Accommodations received in postsecondary education may differ from those received in secondary education.  Accommodations change the way the student is instructed.  Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems.  Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will need modifications to meet their needs.  Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum of a secondary career and technical education course.  Note: postsecondary curriculum and regulated secondary programs cannot be modified.



