



	Industry Sector: Energy and Utilities
	[image: image1.png]


 

	Pathway: Residential and Commercial Energy and Utilities, Wind Technology
	

	California Sample Program of Study
	

	Level
	Grade
	English Language Arts
	Math
	Social Studies
	Science
	Career Technical

Education Course
	Other Required Courses or Recommended Electives
	Sample Occupations relating to this pathway (Including SOC Code)

	MIDDLE

SCHOOL
	7
	
	
	
	
	
	 
	
	Occupations requiring a high school diploma

· Utility Wind Tech

· Construction Tech

Occupations requiring some post-secondary

· Wind Site Safety Officer

· Wind Farm Developer

Occupations requiring a 2 year Degree

Occupations requiring a BA/BS Degree

· Mechanical Eng

· 

	
	8
	
	
	
	
	
	   
	
	· 

	SECONDARY
	9
	English as 

required for 

graduation
	Math as 

required for 

graduation
	Social Studies

as required for graduation
	Science as 

required

for graduation 
	
	
	
	· 

	
	10
	English as 

required for 

graduation
	Algebra II
	Social Studies

as required for graduation
	Science as 

required

for graduation 
	
	Ag Mechanics

Mech. Drawing I
	Wood I

Wood II

Metal Shop
	· 

	
	11
	English as 

required for 

graduation
	Math 100

Algebra II

Adv. Math (c)
	Social Studies

as required for graduation
	Physics 101

Physics (D)
	OSHA 10 c

OSHA 10g

ENER 50

INDE 101m


	Algebra II or Trig

Mech. Drawing I

Mech. Drawing II
	Wood I

Wood II

ROP/Wood/Manuf.

Metal Shop

Ag Mechanics
	· 

	
	12
	English as 

required for 

graduation
	MATH 100

Algebra II

Adv. Math (c)

Calculus Adv. Pl.
	Social Studies

as required for graduation
	Physics (D)

Physics 101


	OSHA 10 c

OSHA 10g

DIES 48

INDE 101m

ELEC 138

ENER 50
	Statistics or Calc

Physics

Mech. Drawing I

Mech. Drawing II

Mech. Drawing III
	Wood I

Wood II

ROP/Wood/Manuf.

Metal Shop

Ag Mechanics
	· 

	POSTSECONDARY
	Articulated dual credit courses must be taken/moved to the secondary level for articulation/dual credit purposes.
	Industry recognized certifications, licenses, credentials or apprenticeships related to this pathway.

· First Aid/CPR/AED
· Hybrid OSHA 10 

· Climbing & Rappelling

	
	13
	 English as 

required for 

graduation
	MATH 100

Algebra II

Adv. Math (c)

Calculus Adv. Pl.
	Social Studies

as required for graduation
	Physics (D)

Physics 101


	INDE 101m

ELEC 138


	OSHA 10 c

OSHA 10g


	ENER 50

DIES 48
	

	
	14
	 English as 

required for 

graduation
	Algebra II

Adv. Math (c)

Calculus Adv. Pl.
	Social Studies as required for graduation
	Physics (D)
	ENER 150

ENER 152


	ELEC 138


	DIES 48
	

	
	15
	
	
	
	
	
	
	
	

	
	16
	 
	
	 
	 
	
	
	
	

	Junior High/Middle School:
	
	Required Courses

	High School: Corning High School
	
	Career Technical Education Courses

	Community College: Shasta College
	
	Other Required Courses and Recommended Electives

	College/University:
	
	Dual/Concurrent Enrollment – Articulated Courses

	Industry Sector: Energy and Utilities       Career Pathway:  Residential and Commercial Energy and Utilities                                           Program of Study:  Wind Technology    Consortium:  Shasta College and Corning High School                                                        School: Corning High School      District: ​​​​​​​​​​​​​​​​​Tehama County Office of Education

	Course Title
	CBEDS or

Course #
	Grade Level
	Sample Occupations

Entry-Technical-Professional
	Certificate/ degree/ Apprenticeship
	Industry 

Certification

	Grade 7/8

	
	
	
	
	
	

	Grade 9-12 ( as needed)

	Technical Application of Math
	MATH 100
	11-12
	E-Wind technician; E-const.

Technician; E- millwright
	
	

	Construction Site Safety
	OSHA 10c
	11-12
	E-Construction technician; E-safety officer
	
	OSHA 10 Certificate; CPR, First Aid, Bloodborne Pathogens Certificate

	General Work Site Safety 
	OSHA 10g 
	11-12
	E-Safety officer
	
	OSHA 10 Certificate; CPR, First Aid, Bloodborne Pathogens Certificate

	Mechanical Drawing I
	5701
	10-12
	E-Drafter
	
	

	Mechanical Drawing II
	5705
	11-12
	E-Drafter; E-CAD Tech.
	
	

	Architectural Design / Mechanical Drawing III
	5705
	   12
	T-Drafter; E-CAD Technician Mechanical/Architectural
	
	

	Wood I
	5950
	10-12
	E-Cabinet Shop helper
	
	

	Wood II
	5950
	11-12
	E-Cabinet Shop tech.
	
	

	ROP Wood/Manufacturing
	5950
	11-12
	T-Cabinet Shop Tech.

E-Wood Prod. Fabricator
	
	

	Ag Mechanics
	4030
	10-12
	E-Welder; E-Electrician Helper; E-Plumbers Helper
	
	

	Pre-Calculus Algebra
	Algebra II
	10-12
	Preparatory Transfer Course
	
	

	Pre-Calculus
	Adv. Math
	11-12
	Preparatory Transfer Course
	
	

	Calculus Advanced Placement
	CALC 1
	  12
	Preparatory Transfer Course to a 4-Year College/University
	
	

	Industrial Mechanics Basics
	INDE 101m
	 11-12
	E-Utility wind technician;   E-construction; E-millwright
	
	

	Technical Physics
	PHYS 101
	11-12
	E-Heavy-duty mechanics,
automotive, drafting, sports, fire science and architecture
	
	

	Physics for Transfer Students
	PHYS (D)
	11-12
	Preparatory for transfer to a 4-year College or University
	
	

	Hydraulics 
	DIES 48
	12
	E-Wind technician; 

E-construction; E-millwright
	
	

	Electricity & Electronics (Elec. 138)
	5512
	12
	E-Wind technician;            E-construction; E-millwright
	
	

	Introduction to Renewable Energy & Sustainability (ENER 50)
	5576
	11-12
	E-Sustainability coordinator;  E-renewable energy technologist
	
	

	
	
	
	
	
	

	Post Secondary (add as needed)

	Construction Site Safety
	OSHA 10c 
	13
	E-Construction technician, safety officer
	
	OSHA 10 Certificate; CPR, First Aid, Bloodborne Pathogens Ccertificate

	General Work Site Safety 
	OSHA 10g  
	13
	E-Safety officer
	
	OSHA 10 Certificate; CPR, First Aid, Bloodborne Pathogens Certificate

	Technical Application of Math
	MATH 100
	13
	E-Drafter; E-construction technician; E-millwright
	
	

	Pre-Calculus Algebra
	Algebra II


	13-14
	Preparatory Transfer Course
	
	

	Pre-Calculus
	A. Math

B. 
	13-14
	Preparatory Transfer Course


	
	

	Calculus Advanced Placement
	CALC 1
	13-14
	Preparatory Transfer Course to a 4-Year College/University
	
	

	Technical Physics
	PHYS 101
	13
	E-Heavy Duty Mechanics; automotive, drafting, sports, fire science, and architecture
	
	

	Physics for Transfer Students
	PHYS (D)
	13-14
	Preparatory Transfer Course to a 4-year College or University 
	
	

	Industrial Mechanics Basics
	INDE 101m
	13
	E-Utility wind technician; E-construction; E-millwright
	
	

	Hydraulics
	DIES 48
	13-14
	E-Wind technician; 

E-construction; E-millwright
	
	

	Introduction to Renewable Energy & Sustainability
	ENER 50
	13
	E-Sustainability coordinator;  E-renewable energy technologist
	
	

	Electricity & Electronics
	ELEC 138
	13-14
	E-Wind technician;                      E-construction; E-millwright
	
	

	Wind Energy Technology I
	ENER 150
	14
	E-Utility wind turbine maintenance technician; E-wind farm developer
	
	

	Wind Energy 

Technology II
	ENER 152
	14
	E-Utility wind turbine technician;    T-wind farm developer
	AA degree
	NABCEP certification


CTE PROGRAM OF STUDY

Industry Sector:   Energy & Utilities        Career Pathway:   Residential & Commercial Energy & Utilities        Grade Level: 10 - 12
Course Title: AG Mechanics    CBEDS :  4030     School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. List shop safety rules and demonstrate safe practices in both wood and metal shop environments 
2. Identify tools and hardware used in wood and metal shops and demonstrate competency in using tools 
3. Demonstrate competency in drafting a project, preparing a bill of materials and calculating project costs

4. Describe the process of organizing and setting up a machine farm shop

5. Demonstrate competency in welding and cutting different materials

6. Demonstrate competency in rope work, sheet metal and soldering work, electrical wiring and plumbing work.


	Students will be oriented to shop safety rules and care and use of tools for wood work and for hot and cold metal work.  
They will also learn to identify tools and hardware, as well as draw projects.  In addition, students will have to prepare a bill of materials and calculate project costs.  Organizing and setting up a machine farm shop will be another skill set learned.  Other skills include welding and cutting, rope work, sheet metal and soldering work, electrical wiring and plumbing.  Students must participate in two FFA activities per semester.  


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities      Career Pathway:  Residential & Commercial Energy & Utilities   Grade Level:  10 - 12
Course Title: Mechanical Drawing I   CBEDS:  5701    School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Demonstrate proficiency in use and care of a computer
2. Demonstrate proficiency in use of basic functions of CAD software

3. Describe the procedure in drawing a project from conception to design to final draft

4. Demonstrate good progress in design of “Dream House.”
	Mechanical drawing students are in CAD (Computer Aided Drawing) software. Each student will design their own “Dream House” and draw a complete set of plans.  


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities     Career Pathway: Residential & Commercial Energy & Utilities    Grade Level:  11 - 12
Course Title: Mechanical Drawing II    CBEDS:  5705    School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Complete project begun in Mechanical Drawing I to instructor satisfaction

2. Demonstrate proficiency in “Solid-Works” software 

3. Present architectural or engineer design concept for “Solid-Works” project that meets instructor approval

4. Demonstrate ability to work independently on project with minimal supervision by instructor

5. Demonstrate satisfactory progress in design of project
	This course is a continuation of Mechanical Drawing I.  Upon completion of their “Dream House, “ each student will be introduce to the “Solid-Works” software.  As they demonstrate proficiency in the use of “Solid-Works,’” students may choose to work on either engineering or architectural projects.  Students are expected to work independently on a challenging project.


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities      Career Pathway: Residential & Commercial Energy & Utilities       Grade Level:  12
Course Title: Architectural Design/Mechanical Drawing III    CBEDS:  5705        School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Demonstrate proficiency in the implementation of CAD/Feature CAM or an architectural design software 

2. Demonstrate the ability to work independently with minimal supervision 

3. Produce completed project at the end of the year 

4. Describe careers which utilize drafting skills of all levels
	Students in this course can choose to study either in mechanical design using CAD/Feature CAM and the CNC router or architectural design.  Students are expected to work independently on a challenging project to further their design/drafting skills.  In addition, students will explore careers in drafting.


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities      Career Pathway: Residential & Commercial Energy & Utilities     Grade Level:  10 - 12
Course Title: Wood I       CBEDS:  5950         School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Describe main shop safety rules and demonstrate safety practices while working on project

2. Demonstrate competency in the safe use of shop tools and woodworking machines

3. Demonstrate accuracy in the use of measuring tools.  

4. Complete three wood working projects to instructor satisfaction

5. Demonstrate the ability to work independently on individual project with minimal supervision


	Beginning woodshop is a class that emphasizes shop safety, tool and machine use, and basic woodworking skills.  The ability to measure accurately is also stressed.  There are three required projects that demonstrate the use of these skills.  After the required projects are complete, the students are able to work on individual projects.  


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:   10 - 12
Course Title: Wood II       CBEDS:   5950     School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Demonstrate continued competency in safe woodshop practices while working on projects

2. Demonstrate competency in the use of all wood machining tool

3. Describe proper joinery techniques and demonstrate competency in use of joiner

4. Complete woodworking project to instructor satisfaction

5. Demonstrate the ability to choose and work independently on an individual, school or community project with minimal supervision
	Intermediate woodshop is a class that goes deeper into wood machining and joinery.  There is one required project that will challenge the student to use these skills.  After the project is complete, the students will work on individual, school, or community project.  


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:   11 - 12
Course Title: ROP Wood/Manufacturing      CBEDS:   5950     School:  Corning High School
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Demonstrate continued competency in safe woodshop work practices

2. Describe the steps required in the design and construction of wood projects such as furniture or cabinet making

3. Discuss the various mass production techniques used in the woodworking industry

4. Describe the different employment opportunities in the woodworking industry

5. Complete required project to instructor satisfaction

6. Demonstrate the ability to choose and work independently on a “large” woodworking project with minimal supervision
	Students in Wood III have the opportunity to further develop their wood working skills through the design and construction of large furniture and cabinet projects.  Mass production concepts and related industry topics are covered, exposing students to skills needed for employment in this field.  Students at this level of instruction are expected to have their own “large” project to work after finishing their required project.  


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:   10 - 14
Course Title: College Prep. Math           CBEDS:  Algebra II (c)            School:   Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Define function and sequence and demonstrate competency in calculating the nth term of a sequence and determine the function of a given variable

2. Define exponents and demonstrate the ability to solve for multiple exponents

3. Define parabola and demonstrate competency in finding the equation of a parabola given a focus and a directrix.   

4. Define logarithms and demonstrate competency in finding the logarithm of a specific number

5. Demonstrate competency in solving problems containing inverse polynomials 

6. Define probabilities, counting, sampling and demonstrate competency in the use of these 

7. Define trigonometric functions and solve simple equations containing sine, cosine, and tangent

8. Demonstrate competency in the use of a graphing calculator
	Algebra II is a course to prepare students for college level mathematics.  Topics covered include functions, sequences, exponentials, parabolas and other basic graphs, linear systems, logarithms, as well as inverse polynomials, probability, counting, sampling and an introduction to trigonometric functions.  The use of a graph calculator is incorporated into the curricula.    


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:  11 - 14
Course Title: Pre-Calculus      CBEDS: Advanced Math (c)          School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Demonstrate competency in solving for, and graphing,  geometric shapes

2. Demonstrate further competency in solving polynomials

3. Demonstrate further competency in working with functions, exponents, logarithms and trigonometric functions 

4. Define, and demonstrate competency in solving mathematical problems containing, inequalities, triangle trigonometry, polar coordinates, complex numbers, conic sections, sequences and series

5. Demonstrate competency in the use of probabilities and statistical mathematics 


	This is a pre-calculus course, which will lay the groundwork for further study of mathematics at the college level.  Topics covered will include coordinate geometry, polynomials, inequalities, functions, exponents, logarithms, trigonometric functions, triangle trigonometry, polar coordinates, complex numbers, conic sections, sequences and series, probability and statistics, and an introduction to calculus.    


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities       Grade Level:  12 - 14
Course Title: Calculus Advanced Placement (C)    CBEDS:  Calculus I    School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Define the term “Cartesian Plane” and demonstrate competency in solving for coordinates on a Cartesian Plane

2. Define “limits” and demonstrate competency in finding delta given a specific or general epsilon

3. Define differentiation and demonstrate competency in finding the derivative of a given function or variable

4. Discuss applications in which differentiation is used

5. Discuss the term “integration” and demonstrate competency in finding the integral of a specific function or variable

6. Discuss applications in which integration is used

7. Using differentiation, integration and derivation, solve for logarithmic and exponential functions 
	This course is designed for students who may want to pursue a career in engineering, economics, life sciences, mathematics or physical science.  It will cover the Cartesian Plane and functions, limits and their properties, differentiation and applications of differentiation, integration and applications of integration, and logarithmic and exponential functions.   


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:  11 - 14
Course Title: Physics for Transfer Students          CBEDS:  Physics (D)            School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Describe Newton’s three laws of motion

2. Define “work” and “conservation of energy” and describe their application in modern society

3. Describe the basic premises of quantum mechanics, superstring theory, general and special theory of relativity

4. Describe the theories of cosmology and discuss their similarities and differences

5. Demonstrate competency in the use of the Cambridge physics laboratory for guided inquiry

6. Complete student project to instructor’s satisfaction
	Students will study kinematics, motion, acceleration due to gravity, projectile motion, Newton’s laws of motion, work and conservation of energy, modern physics including quantum theory, superstring theory, relativity and cosmology.  This course uses Cambridge physics laboratory apparatus for guided inquiry and has a structured stepwise curriculum designed for advanced high school science students.  A brief survey of the history of astronomy is also included in the year along with a student project based on the greatest physicists in history.   


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:  11 - 13
Course Title:  Tech Application of Math              CBEDS:  Math 100           School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1.  Perform the basic arithmetic operations and be able to solve word 

     problems.

  

2. Convert English units into metric units and vice versa; perform  

    simple mathematical operations using metric and English units
4.  State the laws of exponents and perform basic operations   

     involving powers.

 

5.  Understand and apply concepts of algebra and their use in 

      formulas related to occupational areas of study.

 

6.  Identify and apply geometric terms with particular emphasis on  

     being able to find the area and volume of simple geometric figures 
     and solids.

 


	This course blends mathematical topics with practical technical applications. Emphasis is placed on the use of mathematics in solving problems involving arithmetic, algebra, and plane geometry. Practical applications are provided for specific technical occupations. 



CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:  11 - 13
Course Title: Introduction to Renewable Energy and Sustainability (ENER 50)
CBEDS:  5576                 School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Provide a general description of sustainable development and the role energy plays in global sustainability
2. Discuss the advantages of implementing energy conservation technology as means of addressing rising energy demands 

3. List the various renewable energy resources 

4. Discuss the main components of different renewable energy systems and how these systems convert renewable resources into useful energy

5. Analyze the socio-economic and environmental effects of current fossil fuel based energy systems 
6. Describe the challenges associated with the use of various energy sources, including fossil fuels, with regard to future supply and impact on the environment

7. Quantify energy demands and make comparisons among energy uses, resources, and technologies
8. Perform simple economic assessments of renewable energy systems
	This course explores renewable energy (RE) sources and technologies in the context of global sustainability. Technical and philosophical discussion of environmental, sociopolitical, and economic issues affecting RE will be included. The technology of geothermal, biomass, passive and active solar (including photovoltaics), wind, hydro, ocean, and concentrating solar power will be covered.  A brief overview of the pros and cons of a hydrogen economy will be explored, as well. The course also discusses energy conservation, demand and distribution management, and alternative transportation, in addition to RE career opportunities.


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential and Commercial Energy & Utilities   Grade Level:  11 - 13
Course Title: Construction Site Safety          CBEDS:  OSHA 10c          School: Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1.  Demonstrate knowledge regarding the safety and control of  

     hazardous energies
2.  Identify the personal protective equipment required to carry   

      out specific tasks, including hard hats, eye protection, etc.

3.  Discuss when and where fall protection is needed and   

     demonstrate the use of a safety harness.

4.  Describe safety practices concerning trenching and 

     excavating

5.  Demonstrate knowledge regarding safe use of scaffolds 

      ladders and stairs 

6.  Define methods of fire prevention

7.  Explain the hazards of working on or around cranes and 

     describe the safety precautions employed when in the vicinity 

      of a crane

8. Discuss the hazards of using of power tools and list the 

    various safety precautions to be implemented when using 

    them
	Introduction to OSHA regulations for the construction worksite required for students wishing to take Construction Industry Basics.  Topics (INDE 101c) covered in this course include: electrical safety/control of hazardous energies, fall protection, safe practices on and around scaffolds, stairways and ladders, crane safety and rigging practices, trenching and excavations, fire prevention, power tool use and guarding, first aid, CPR and bloodborne pathogens awareness. Upon successful completion of the course, participants will receive an OSHA construction safety and health 10-hour course completion card from the Department of Labor, as well as a certificate in Standard First Aid, CPR and Bloodborne Pathogens.


CTE PROGRAM OF STUDY

Industry Sector: _ Energy & Utilities
Career Pathway: Residential & Commercial Energy & Utilities      Grade Level:  11 - 13
Course Title: General Work Site Safety    CBEDS:  OSHA 10g       School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1.  Recognize basic electrical hazards associated with surface, 

               buried and overhead lines and connections

2. List the OSHA confined space safety regulations for the 

     entrant level

3. Describe and assess the proper function of PPE. Identify 

    required PPE for specific job functions

4. Discuss emergency response rules including location of kill 

    switches, first aid and wash stations

5. Demonstrate basic safe equipment operation procedures 

     for power tools (e.g., chain saws, electric drills)

6. Identify unsafe high voltage work areas and list the correct 

   approach distances 

7. Demonstrate proficiency in the use of PPE required for   

    climbing and rappelling

8. Demonstrate safe climbing and rappelling techniques

9.  Pass competency assessments in CPR, First Aid and    

     Bloodborne Pathogens 
	Introduction to OSHA regulations for the construction worksite required for students wishing to take the Industrial Mechanics Basics (INDE 101m).  Topics covered in this course include: electrical safety/control of hazardous energies, high voltage awareness, fall protection, climbing and rappelling, confined space, crane safety and rigging practices, fire prevention, power tool use. Upon successful completion of the course, participants will receive an OSHA construction safety and health 10-hour course completion card from the Department of Labor.


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities       Grade Level:  11 - 13
Course Title:  Industrial Mechanics Basics       CBEDS:  INDE 101m        School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1. Demonstrate the ability to apply safe work habits and critical thinking skills.

2. Describe predictive maintenance and its effectiveness.

3. Identify the general needs and uses of lubrication.

4. Identify and demonstrate the safe use of various precision measuring tools, hand and power tools used in the industrial trades 

5.  Describe types of gears in a gear drive system, visually identify various types of damage and list possible causes

6. List the various types of bearings and visually identify common types of damage, list possible causes

7. Describe the effects of vibration on mechanical drive systems and discuss alignment practices

8. Demonstrate proficiency in determining torque values of fasteners and use of mechanical torque wrench

9.  Identify and describe the use of slings and common rigging hardware

10.  Describe and apply the fundamentals of good communication skills and describe the characteristics of a good candidate for employment.
	The purpose of this course is to introduce the students to the field of industrial maintenance for those interested in the non-construction related industrial trades (i.e wind turbine maintenance). Students will learn the fundamentals of bearings, lubrication, mechanical drives, machine safety, fasteners, torquing and rigging. Students will be exposed to mechanical devices such as measuring tools, common hand tools, common power tools and the fundamentals of pumps and valves. Students will demonstrate predictive maintenance principles prior to the specialized training received after graduation.



CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities       Grade Level:  11 - 13
Course Title:  Technical Physics           CBEDS:  PHYS 101              School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1.  Use simple mathematical concepts to describe everyday situations;

2.  Demonstrate competency in the use of physical science vocabulary 

3.  Apply the laws of motion to describe the effects of forces on the motion of 

     objects;

4.  Explain energy transformation in terms of momentum, work, power and    

     conservation;

5.  Apply the law of universal gravitation to the variables of distance, mass and 

     projectile motion;

6.  Apply knowledge of the fluid nature of water and the atmosphere to 

     explanations of everyday situations;

7.  Recognize examples of heat transfer through conduction, convection, and 

      radiation, and explain the relationship of heat transfer to changes of phase in 

      matter;

8.  Explain basic electric and magnetic theory and practice;

9.   Explain wave propagation and the everyday effects of sound waves;

10. Apply the properties of light to explain the occurrence of everyday situations
	A general physics course designed to explore applications of Physics for non-transfer students. This course is designed for students in (but not limited to) heavy-duty mechanics,

automotive, drafting, sports, fire science and architecture


CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities       Grade Level:  12-14
Course Title:  Electricity and Electronics (ELEC 138)        CBEDS:  5512          School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1. Define volts, current, watts, and resistance 

2. List the common electrical and electronic components and discuss their function
3. Demonstrate safe and proper multi-meter usage including placement of probes to determine volts (dc and ac), amps, and ohms in a circuit

4. Demonstrate the ability to properly size a conductor based on the current National Electric Code

5. Demonstrate a working knowledge of Ohm’s law and the power formula, and define work, power, and horsepower

6. Correctly answer questions regarding series and parallel configurations and the resulting electrical values

7. Explain the relationship between magnetism and electricity

            and discuss how a generator creates electricity flow

8. Demonstrate proper soldering and splicing techniques

9. Describe the development of electronics, and the standard components involved
	This course is designed for students who wish to be introduced to the basic principles of electronics and electricity for various vocational and industrial applications.  Topics include basic theory of DC and AC circuits, semiconductor theory, digital concepts, circuits and systems and their applications.




CTE PROGRAM OF STUDY

Industry Sector: Energy & Utilities 
Career Pathway: Residential & Commercial Energy & Utilities       Grade Level:  12 -14
Course Title:  Hydraulics            CBEDS:  DIES 48          School:  Corning High School & Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1. Explain the operation of industrial fluid power and pneumatics systems, including the design, application, and trouble-shooting

2. Recognize the standard symbols of the different components used in fluid power and pneumatics systems

3. Apply the standard maintenance procedures of fluid power and pneumatic systems

4. Demonstrate the needed analytical skills in handling basic hydraulic and pneumatic calculations

5. Use hardware associated with hydraulic and pneumatic systems applications

6. Use the American units system (English) and the International units system (Metric) of measurements and calculations applied to hydraulic and pneumatic systems
7. Apply the US Occupational Safety and Health Administration (OSHA), and the International American Society of Mechanical Engineers (ASME) standard rules of safety when using hydraulic and pneumatic circuits.
	This course introduces the basic components and functions of hydraulic and pneumatic systems. Topics include standard symbols, pumps, control valves, control assemblies, actuators, FRL, maintenance procedures, and switching and control devices. Upon completion, students should be able to understand the operation of a fluid power system, including fluid power theory, application, and troubleshooting.
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Industry Sector: ___ Energy & Utilities
Career Pathway:  Residential & Commercial Energy & Utilities      Grade Level:  14
Course Title:  Wind Energy Technology I (ENER 150)              School:  Shasta College 
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1. Discuss the need for renewable energy in today’s environment and economy. 

2. Describe how wind power has been used throughout human history and discuss the state of wind power today 

3. Describe the physics of global, geostrophic, local and mountain wind patterns 

4. Discuss the factors in determining the available power of wind and describe how these factors affect wind turbine design

5. List the three scales of wind turbines and describe their purpose 

6. Describe the major components of a small wind turbine system

7. Discuss the advantages and disadvantages of small wind systems, and describe the major issues facing distributed wind power in California

8. Describe the major components of a utility-scale wind turbine and discuss their function
	This course introduces students to concepts and terminology of wind energy technology including the history of wind energy, the U.S. wind industry today, introduction to the physics of wind as it relates to power output, how wind energy is captured and transformed into electrical power, wind turbine components and operation of wind turbines of all scales.
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Industry Sector: Energy & Utilities 
Career Pathway:  Residential & Commercial Energy & Utilities      Grade Level:  14
Course Title:  Wind Energy Technology II (ENER 152)                  School:   Shasta College
	Critical Course Competencies/Skills/Concepts
	Course Description

	The student will be able to:

1. Describe the principles of aerodynamics and its importance to wind turbine design

2. List the various types of gearboxes used on utility-scale wind turbines and discuss the advantages/disadvantages of direct drive systems

3. Describe the different types of generators used on utility-scale wind turbines
4. Discuss capacity factor and demonstrate how the capacity factor of a turbine or wind farm is calculated

5. Describe how wind turbines interact with the utility grid and the issues with power quality

6. Describe the various issues involved in siting both small and utility scale turbines

7. Discuss environmental concerns in the siting of small and utility scale wind turbines

8. Describe the political and economic considerations in siting wind farms
	This course continues to focus on the major components of utility-scale wind turbines and their function. Governing systems will be covered, as well as gearbox designs and generator types, control and monitoring systems.  In addition, concepts such as wind farm siting and configuration, capacity factor and the economics of wind power will be covered.


