BULLETIN 2020-105
 August 17, 2020
	U.S. Department of Labor

Employment and Training
  Administration

Office of Apprenticeship (OA)
Washington, D.C.  20210
	Distribution:

A-541 Headquarters
A-544 All Field Tech

A-547 SD+RD+SAA+; Lab.Com
	Subject:  Revised National Standards of Apprenticeship for Tesla, Inc.
Code:  400.1

	Symbols:  DRAP/KAJ
	
	Action:  Immediate

	PURPOSE:  To inform the staff of OA and the State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors and other Registered Apprenticeship partners of the approval of the revised National Standards of Apprenticeship for Tesla, Inc.
BACKGROUND:  These revised National Standards of Apprenticeship, submitted by Mr. Chris Reilly, on behalf of the Tesla, Inc., were approved by the OA Administrator on August 12, 2020.  The National Office of Apprenticeship will service these National Standards of Apprenticeship for the following occupations:
· Automotive Technician Specialist – Lead Tech “A”
(Alternate Title:  Automotive Technician Specialist)
O*NET-SOC CODE:  49-3023.02 
RAPIDS CODE:  1034CB
· Equipment Maintenance Technician
(Existing Title:  Mechatronics Technician)
O*NET-SOC CODE:  49-2094.00  
RAPIDS CODE:  2014CB 
· Production Operator
(Existing Title: Industrial Manufacturing Technician)
O*NET-SOC CODE:  17-3029.09   
RAPIDS CODE:  2031HY
· Tool & Die Specialist 

(Existing Title:  Tool and Die Maker)

O*NET-SOC CODE:  51-4111.00   
RAPIDS CODE:  0586
· Electrician 
O*NET-SOC CODE:  47-2111.00   
RAPIDS CODE:  0159HY
ACTION:  This bulletin is being provided to OA staff for informational purposes only.  The National Office will be responsible for maintenance and technical assistance regarding this program.
If you have any questions, please contact Kirk A. Jefferson, Program Analyst at, (202) 693-3399. 
NOTE:  This bulletin is being sent via electronic mail.  

Attachments
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WORK PROCESS SCHEDULE
ELECTRICIAN

O*NET-SOC CODE:  47-2111.00    RAPIDS CODE:  0159HY



Description:  The Electrician, as a member of the Commercial Field Service team, works on the installation, diagnostic, monitoring, troubleshooting, preventive and corrective maintenance services to Tesla’s energy products including, but not limited to:  commercial and/or residential solar PV systems and arrays, batteries, and electric vehicle charging stations.  The Electrician, as a member of the Facilities and Construction team, works on all phases of commercial construction, involving a variety of electrical disciplines and will perform a variety of electrical tasks from distribution power, lighting and control panels to low voltage to fire alarm -- including new installation of power distribution, transformers, and lighting, temporary construction power and electrical equipment up to 480 VAC.



The term of the occupation shall be defined by the attainment of all competencies of the position, which would be expected to occur between 6000 - 8000 hours of OJL, supplemented by the minimum recommended 144 hours of related instruction per year.  The term of apprenticeship will also be determined by state electrician licensing regulations.  Apprentices can find more information on state exams on this GRID page: https://thegrid.Tesla.com/display/OPSPE/State+License+Regulations. 



The following table allocates these hours as an approximation.  Not all sub-work processes (bullets) will be required to be accomplished by each apprentice as each sub-work process will be on an “as assigned” basis.



		WORK PROCESS COMPETENCIES 

		Approx.

Hours



		A. Preliminary Work 	  

· Learning the names and uses of the equipment in the trade, such as kind, size, and use of cable, wire, boxes, conduits, and fittings, switches, receptacles, service switches, cutouts, etc. 

· Learning names and uses of the various tools used in assembling this material, care of these tools, and other instructions necessary to familiarize the apprentice with the material and tools of the trade. 

· Safety

· Maintain company issued property (vehicle, tooling, electronics, software) by ensuring they are accounted for and taken care of at all times.

· Evaluate job hazards and complete pre-work task planning with an emphasis on identifying electrical hazards and proper safety procedures.

· Demonstrate exceptional customer service by educating customers and delivering real-time job status updates.

		450 - 600



		B. Residential and Commercial Rough Wiring 	 

· Interpret complex electrical schematics and blueprints to plan work scopes, install requested improvements, and troubleshoot and correct problems.

· Read and interpret diagrams, piping and instrumentation diagram (P&IDs), blueprints, schematics, and manuals.

· Assisting in getting the material from stockroom. 

· Loading truck and unloading material and equipment on the job. 

· Laying out the various outlets, switches, receptacles, and other details of the job from blueprints or by direction of the Superintendent of construction. 

· Laying out the system with materials to be used, where they are to be placed, and other details as to how they shall be run. 

· Cutting wires, cables, conduit and raceway; threading and reaming conduit, boring and cutting chases under the direction of the journeyworker. 

· Installing various kinds of wires, cables and conduits in accordance with regulations and code.

· Assisting journeyworker in pulling wires, attaching wires to fish tape, and keeping wires from kinds of abrasions. 

· Connecting conductors to switches, receptacles, or appliances with proper methods of splicing, soldering and taping. 

· Installing service switches or load center and sub feeders and fastening up these parts, running raceways and pulling in conductors under the direction of journeyworker electricians. 

· Assisting in preparing lists of materials used, including names, number of pieces, or number of feet, etc., for office records. 

· Loading unused material and cleaning up job area.

		1875 - 2500



		C. Residential and Commercial finish Work 	 

· Perform residential Main Panel Upgrades (MPU)

· Connecting and setting witches, receptacles, plates, etc. 

· Installing proper size and types of fuses for each circuit. 

· Installing and connecting various kinds of fixtures. 

· Tracing and polarity of conductors and devices. 

· Testing the circuit for grounds and shorts and locating and correcting job defects. 

· Assisting journeyworker in installing and completion of the National Board of Fire Underwriters and special local regulations-proper sizes of wires, services, conduits, etc. 

· Perform required preventative maintenance activities on commercial inverters to maintain warranty coverage.

		1125 - 1500








		D. Industrial Lighting and Service Installation 	 

· Installing rigid conduit, electric metallic tubing BX armored cable wire molds on all types of heavy electrical equipment and major-size service entrance installation. 

· Wiring all types (gas, oil, stoker, etc.) of heating equipment. 

· Installing wiring and controls for air conditioning. 

· Demonstrate understanding of the system and installation requirements while working collaboratively with the electrical vehicle charging teams

· Perform new installations of power distribution, transformers, and lighting, temporary construction power and electrical equipment up to 480 VAC.

		1500 - 2000



		E. Troubleshooting 	 

· Repairing all kinds of electrical work. 

· Checking out trouble and making repairs under supervision of electrician. 

· Checking out trouble and making repairs without supervision. 

· Respond to corrective maintenance cases on commercial solar PV, commercial energy storage systems, and vehicle charging stations.

· Respond to open case directions and provide data when requested in collaboration with members of the Operations Engineering Systems Reliability team.

· Demonstrate prioritization of conflicting work requests and escalations.

· Respond to customers' concerns regarding the performance or functionality of their system.

		750 - 1000



		F. Motor Installation and Control 	 

· Installing overcurrent devices. 

· Checking for proper installation and rotation. 

· Installing replacement motors. 

· Analyzing motor circuits and trouble-shooting. 

· Installing emergency generators and controls. 

· Installing pushbuttons, pilot lights, relays, timing devices, and interlocking controls. 

		300 - 400



		Totals  

		6000 - 8000







The above work process competencies are intended as a guide.  It need not be followed in any particular sequence, and it is understood that some adjustments may be necessary in the hours allotted for different work experience.  In all cases, the apprentice is to receive sufficient experience to make them fully competent and use good workmanship in all work processes, which are a part of the trade.  In addition, the apprentice shall be fully instructed in safety and OSHA (Occupational Safety and Health Administration) requirements.


Apprenticeship Competencies – Behavioral



In addition to mastering all the essential technical competencies outlined in the work processes, an apprentice must consistently demonstrate, at an acceptable level, the following behavioral competencies to complete the apprenticeship.  



When an individual consistently meets expectations through observation, the supervisor will initial and date the accomplishment of the behavioral competency. 



		Item

		Behavioral Competencies

		Supervisor Initials

		Date



		1

		Participates and focuses in team discussions/meetings

		

		



		2

		Seeks constant improvement in work processes and techniques

		

		



		3

		Focuses during independent work

		

		



		4

		Expresses openness to new ideas and change

		

		



		5

		Deals with ambiguity by exploring, asking questions, etc.

		

		



		6

		Knows when to ask for help

		

		



		7

		Demonstrates excellent written and oral communication skills

		

		



		8

		Demonstrates effective one-on-one communication skills

		

		



		9

		Maintains an acceptable attendance record

		

		



		10

		Reports to work on time

		

		



		11

		Organize, multitask and work in a fast-paced deadline driven work environment

		

		



		12

		Completes assigned tasks on time and independently

		

		



		13

		Uses appropriate language

		

		



		14

		Demonstrates respect for co-workers and supervisors

		

		



		15

		Demonstrates trust, honesty and integrity

		

		



		16

		Requests and performs work assignments without prompting

		

		



		17

		Troubleshoot and resolve problems

		

		



		18

		Work under pressure and time constraints with a high level of work quality

		

		



		19

		Cares appropriately for personal dress, grooming and hygiene

		

		



		20

		Maintains a positive attitude

		

		



		21

		Cooperates with and assists co-workers

		

		



		22

		Follows instructions/directions

		

		



		23

		Works under supervision

		

		



		24

		Accepts constructive feedback and criticism

		

		



		25

		Follows safety rules

		

		



		26

		Takes care of equipment and workplace

		

		



		27

		Keeps work area neat and clean

		

		



		28

		Meets supervisor's work standards

		

		



		29

		Prevents interference of personal life with work

		

		



		30

		Adheres to work policies/rules/regulations

		

		



		31

		Adapts effectively to change

		

		



		32

		Learns and applies new procedures and techniques

		

		










RELATED INSTRUCTION OUTLINE

ELECTRICIAN

O*NET-SOC CODE:  47-2111.00    RAPIDS CODE:  0159HY



The courses listed here can be completed before or during the apprenticeship program.  It is recognized that the content outlined below may be delivered through different courses provided by different educational institutions and training providers, as determined and approved by Tesla.  These hours will vary based on the training provider and by specific Tesla site.  When necessary, specific courses may be substituted with equivalent courses and/or experiences.  The related instruction supplements on-the-job learning hours and includes courses focused on foundational knowledge, skills and abilities expected of apprenticeship graduates.



The program follows the National Center for Construction Education and Research (NCCER) four-level Electrical curriculum.  The apprentice shall receive theoretical related instruction for a minimum of 144 hours per year, for each year of their apprenticeship, in all aspects of the Electrical Trade listed below.  This instruction, in combination with the apprentice's on-the-job learning, is designed to prepare apprentices to pass the required state licensing 

exam. 



FIRST-YEAR (144 hrs)
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· 





1



· Orientation to the Electrical Trade (14 hrs) 

· Electrical Safety (15 hrs) 

· Terminology used in the trade (10 hrs)

· Electrical circuits (10 hrs)

· Electrical theory (15 hrs)

· Intro to the National Electric Code (10 hrs)

· Device boxes (10 hrs)

· Hand bending (10 hrs)

· Raceways and fittings (10 hrs)

· Conductors and cables (10 hrs)

· Basic electrical construction drawings (10 hrs)

· Residential electrical services (10 hrs)

· Electrical test equipment (10 hrs)







SECOND-YEAR (144 hrs) 

· 

· Alternative current (13 hrs)

· Motors: theory and application (13 hrs)

· Electric lighting (13 hrs)

· Conduit bending (13 hrs)

· Pull and junction boxes (13 hrs)

· Conductor installations (13 hrs)

· Cable tray (13 hrs)

· Conductor terminations and splices (13 hrs)

· Grounding and bonding (13 hrs)

· Circuit breakers and fuses (13 hrs)

· Control systems and fundamental concepts (14 hrs)












THIRD-YEAR (144 hrs)

· 

· Load calculations- branch and feeder circuits (13 hrs)

· Conductor selection and calculations (13 hrs)

· Practical applications of lighting (13 hrs)

· Hazardous locations (13 hrs)

· Overcurrent protections (13 hrs)

· Distribution equipment (13 hrs)

· Transformers (13 hrs)

· Commercial electrical services (13 hrs)

· Motor calculations (13 hrs)

· Voice, data, and video (13 hrs)

· Motor controls (14 hrs)



FOURTH-YEAR (144 hrs)

· 

· Load calculation [image: ]feeders and services (11 hrs)

· Health care facilities (11 hrs)

· Standby & emergency systems (11 hrs)

· Basic electronic theory (11 hrs)

· Fire alarm systems (11 hrs)

· Specialty transformers (11 hrs)

· Advanced controls (11 hrs)

· HVAC controls (11 hrs)

· Heat tracing & freeze protection (11 hrs)

· Motor operation and maintenance (11 hrs)

· Medium-voltage terminations/splices (11 hrs) 

· Special locations (11 hrs)

· Fundamentals of crew leadership (12 hrs)







Source:  NCCER.  Course Planning Tools (see http://www.nccer.org/electrical). 



In the alternative, the above classes may be substituted for Tesla’s E21 Training curriculum based on Mike Holt’s “Understanding the National Electric Code (NEC)” and Holt’s offered training (see https://www.mikeholt.com/specialoffersmenu.php#neclibrary). 
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WORK PROCESS SCHEDULE
PRODUCTION OPERATOR

(Existing Title:  Industrial Manufacturing Technician)

O*NET-SOC CODE:  17-3029.09   RAPIDS CODE:  2031HY



Description:  Production Operators perform standardized work process and follow defined work instructions and sequences  at a defined pace, repetitively for an extended period of time, and rotating as required; perform to speed on novel assembly procedures and custom tooling or test methods; operate robotic system and complex manufacturing equipment for process.



The term of the occupation shall be defined by the attainment of all competencies of the position, which would be expected to occur between 2000 - 3500 hours of OJL, supplemented by the minimum recommended 144 hours of related instruction per year.  The following table allocates these hours as an approximation.



		WORK PROCESS 

		Approx.

Hours



		A. Ensure adherence to department workflow processes and standard operating procedures

· Awareness of departmental workflow processes and standard operating procedures

· Follows process planning steps to standard operating procedure

· Follows safety & 6s processes

		180 - 325



		B. Prepares anode and cathode material for the winding machines

· Prepares anode and cathode material for winding machines

· Ensuring no defects during the process

		180 - 325



		C. Ensure accurate delivery of materials to production floor

· Safely works to meet production schedules

		180 - 325



		D. Perform and document maintenance and inspection checks

· Using manufacturers' literature/recommendations or plant resources, identify the check frequencies for given equipment.

· Accurately document maintenance performed in maintenance management system

		180 - 325



		E. Troubleshoot machines problems

Ability to identify a faulted component, wire, module, etc. and escalate to certified maintenance technician

		180 - 325



		F. Perform quality checks

· Studies and interprets drawings, manuals, specifications or sample parts to determine dimensions and tolerances of finished work pieces, sequence of operations and set up requirements.

· Accurately sets up and calibrates tools and machines.

· Fully understands area process and implications to downstream areas.

		180 - 325



		G. Conducts performance testing

Accurately conducts performance testing according to standardizing operating procedure

		180 - 325



		H. Maintain a clean and safe working environment 

· Keeps equipment and work area clean and orderly

· Follows OSHA safety regulations

· Uses proper handling and lifting techniques

· Adheres to 6s policy

		200 - 350



		I. Analyze and estimate workload

Able to effectively determine the time, effort, and resources necessary to carry out specific tasks

		180 - 325



		J. Prepare documentation and communicate with coworkers

· Works with the technical writers to write clear and concise SOPs

· Communicates openly with superiors and peers

		180 - 325



		K. Efficient time management

Able to effectively prioritize work and meet deadlines

		180 - 225



		Totals  

		2000 - 3500







The above work process competencies are intended as a guide.  It need not be followed in any particular sequence, and it is understood that some adjustments may be necessary in the hours allotted for different work experience.  In all cases, the apprentice is to receive sufficient experience to make them fully competent and use good workmanship in all work processes, which are a part of the trade. In addition, the apprentice shall be fully instructed in safety and OSHA (Occupational Safety and Health Administration) requirements and it is understood that the scope of work and the application of learned skills may vary by Tesla site.


Apprenticeship Competencies – Behavioral



In addition to mastering all the essential technical competencies outlined in the work processes, an apprentice must consistently demonstrate, at an acceptable level, the following behavioral competencies to complete the apprenticeship.  



When an individual consistently meets expectations through observation, the supervisor will initial and date the accomplishment of the behavioral competency. 



		Item

		Behavioral Competencies

		Supervisor Initials

		Date



		1

		Participates and focuses in team discussions/meetings

		

		



		2

		Seeks constant improvement in work processes and techniques

		

		



		3

		Focuses during independent work

		

		



		4

		Expresses openness to new ideas and change

		

		



		5

		Deals with ambiguity by exploring, asking questions, etc.

		

		



		6

		Knows when to ask for help

		

		



		7

		Demonstrates excellent written and oral communication skills

		

		



		8

		Demonstrates effective one-on-one communication skills

		

		



		9

		Maintains an acceptable attendance record

		

		



		10

		Reports to work on time

		

		



		11

		Organize, multitask and work in a fast-paced deadline driven work environment

		

		



		12

		Completes assigned tasks on time and independently

		

		



		13

		Uses appropriate language

		

		



		14

		Demonstrates respect for co-workers and supervisors

		

		



		15

		Demonstrates trust, honesty and integrity

		

		



		16

		Requests and performs work assignments without prompting

		

		



		17

		Troubleshoot and resolve problems

		

		



		18

		Work under pressure and time constraints with a high level of work quality

		

		



		19

		Cares appropriately for personal dress, grooming and hygiene

		

		



		20

		Maintains a positive attitude

		

		



		21

		Cooperates with and assists co-workers

		

		



		22

		Follows instructions/directions

		

		



		23

		Works under supervision

		

		



		24

		Accepts constructive feedback and criticism

		

		



		25

		Follows safety rules

		

		



		26

		Takes care of equipment and workplace

		

		



		27

		Keeps work area neat and clean

		

		



		28

		Meets supervisor's work standards

		

		



		29

		Prevents interference of personal life with work

		

		



		30

		Adheres to work policies/rules/regulations

		

		



		31

		Adapts effectively to change.

		

		



		32

		Learns and applies new procedures and techniques.

		

		










RELATED INSTRUCTION OUTLINE

PRODUCTION OPERATOR

(Existing Title:  Industrial Manufacturing Technician)

O*NET-SOC CODE: 17-3029.09   RAPIDS CODE: 2031HY



The courses listed here can be completed before or during the apprenticeship program.  It is recognized that the content outlined below may be delivered through different courses provided by different educational institutions and training providers, as determined and approved by Tesla.  These hours will vary based on the training provider and by specific Tesla site.  When necessary, specific courses may be substituted with equivalent courses and/or experiences.  The related instruction supplements on-the-job learning hours and includes courses focused on foundational knowledge, skills and abilities expected of apprenticeship graduates.



		COURSE TOPICS

		HOURS



		General Industry Safety

		20



		Material Handling

		30



		Quality Control

		50



		Automated Production Concepts

		60



		Electrical/Electronic Circuits

		40



		TOTAL HOURS

		200









Course Descriptions:



General Industry Safety (20 hours)

This is a general safety course for an industrial environment.  Apprentices will learn OSHA regulations, personal safety and understand the importance of safe work habits. 



Material Handling Units (30 hours)

This course provides an overview of the functions and operation of various types of common powered and non-powered industrial material handling equipment.  OSHA regulations and standards governing the safe use of powered industrial trucks are covered. 

•	Basic Material Handling Equipment

•	Safe and Effective Equipment Operation

•	Automated Warehouse Concepts



Quality Control Units (50 hours)

This course introduces apprentices to the fundamental principles and practices of industrial quality control.  Total Quality Management (TQM), Acceptance Sampling Systems are discussed in depth. 

•	Total Quality Management

•	5S Principles

•	Precision Measurements

•	LEAN Manufacturing Principles

•	Statistical Process Control



Automated Production Concepts (60 hours)

This course introduces apprentices to the concepts of production systems management and control.  This course stresses materials resource planning and basic production line controls, to include robotic, conveyer, machine tool, and quality integration.

•	Production System Overview

•	Manufacturing Process Management

•	Automated Manufacturing Overview

•	Industrial Documentation

•	Manual / Assembly Manufacturing

•	Intro to Industrial Instrumentation & Process Controls



Electrical/Electronic Circuits (40 hours)

This course covers basic AC / DC circuit principles and practices. Apprentices will explore areas of electrical and electronic circuits including: circuit theory, components, circuit construction and analysis, soldering techniques, proper test equipment usage, troubleshooting methodology, and applications in various technical fields.



•	Electrical Safety and Theory

•	Symbols, Schematics and Diagrams

•	Laws of Electricity / Intro to Series & Parallel Circuits

•	Circuit Protection, Control Switches & Relays 
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WORK PROCESS SCHEDULE

TOOL & DIE SPECIALIST

(Existing Title:  Tool and Die Maker)

[bookmark: _Hlk516815561]O*NET-SOC CODE:  51-4111.00	RAPIDS CODE:  0586

							

		Description:  Analyze specifications, lay out metal stock, set-up and operate machine tools, and fit and assemble parts to make and repair dies, molds, cutting tools, jigs, fixtures, gauges, and machinists' hand tools.  Constructs or repairs tooling to ensure a smooth and efficient operation of meeting the tooling requirements for advanced manufacturing processes.

		



		

		











WORK PROCESSES											HOURS

Safety 											350
Identify health and safety hazards.
Wear, adjust, and maintain personal protective equipment.
Practice safe work habits.
Operate emergency safety equipment.
Conduct preoperational check of equipment.
Report injuries.
Lock out mechanical equipment for repair.
Handle designated substances.
Operate lifting equipment.
Communicate with co-workers.
Identify and select lifting and rigging equipment.	
Perform Bench Work 										450
Hand-File.
Hand-saw.
Hand-drill holes. 
Hand-tap threaded holes.
Hand-grind.
Practice good housekeeping
Stone and polish.
Layout 											375
Read and interpret engineering drawings.
Perform calculations for machining operations.
Read and interpret work process documentation
Verify workpiece material.
Identify and select machines.
Identify and check machine controls and systems.
Identify and select tooling.
Identify and prepare cutting tools.
Identify and select measuring instruments and checking devices.
Select machine speeds and feeds.
Lay out features of engineering drawings.
Identify and select workholding devices.
Pick-up datum/starting position.	
Saw 											350
Make, install, and test-run blade.
Locate and position workpiece in saw.
Select speeds and feeds of saw.
Cut shapes using a vertical bandsaw.
Maintain material identification.
Practice good housekeeping.
Identify and select proper workholding techniques.
Proper blade guarding and adjustments.	
Drilling 											550
Select drill tooling.
Inspect and prepare cutting tools for drilling.
Locate and position workpiece in drill.
Set-up tooling in the machine.
Select speeds and feeds of cutting.
Layout and make a punch mark.
Drill a hole.
Chamfer a hole.
Ream a hole.
Machine-thread a hole.
Spot-face a hole.
Counter-bore a hole.
Counter-sink a hole.
Perform final inspection.
Practice good housekeeping.	
Grinding 											550
Select grinding wheel.
Check condition of grinding wheel ring test.
Balance Wheel.
Install grinding wheel.
Dress Wheel.
Surface grind workpiece.
Grind tools and cutters.
Set-up sine plates.
Demagnetize workpiece.
Check ground surfaces.
Perform final inspection.
Locate and position workpiece on magnetic chuck.	
Milling 											950
Verify machine head and workholding devices are square.
Establish and maintain part datum.
Identify and prepare milling cutting tools.
Select speeds and feeds of mill.
Develop and organize a prototype machining plan.
Square up blocks.
Drill and tap, ream, counter bore, counter sink.
Machine steps, cut-outs, angles, and open slots.
Machine a pocket or slot.
Establish grinding allowance.
Bore holes.
Deburr workpiece.
Indexing, 90 degree plate and rotary table.	
Lathe 											950
Select lathe cutting tools.
Develop and organize a prototype machining plan.
Locate and position workpiece in lathe.
Establish and maintain part datum.
Set-up lathe cutting tools.
Select speeds and feeds of lathe.
Take a sizing (preliminary) cut.
Establish a reference or starting point (datum).
Face a surface.
Turn an external diameter.
Drill,  bore, ream, a hole.
Produce a taper.
Groove and part off.
Knurling.
Cut an internal and external thread.
Offset / eccentric (four jaw chuck)	
CNC Machining											250
Identify, select, and set-up numerical control (NC) / Computer Numerical 
Control (CNC) cutting tools and tool holders.
Identify, select, and set machine parameters.
Position, align, & secure workpiece in NC / CNC machine.
Input and verify part program to NC / CNC machine controls.
Verify tool sequence, tool path, and collision avoidance program.
Monitor NC / CNC machining process.
Make adjustments to tooling and offsets.
Program machines using G-coding	
Electrical Discharge Machining (EDM) 								100*
Identify and select EDM process.
Develop EDM electrodes.
Identify, select, and set-up EDM machining components.
Position, align, and secure workpiece in EDM machine.
Cut the workpiece by EDM machine.
* Some Tool & Die Specialties do not require EDM.  Hours will be distributed 
   to other work processes.

Tool & Die Processes 										    2000
Open and close die / mold indicating proper assembly and disassembly.
Preventative maintenance.
Perform die / mold or tool-building related calculations.
Machine components of dies / molds, tools, jigs, or fixtures.
Heat-treat the components.
Mark the die / mold or tooling components.
Final fit sub-assemblies dies / molds, or tooling components.
Perform parting line changes / repairs.
Grinding, Stoning, Polishing.
Spotting.
Inspect die / mold or tooling fit and functions.
Set-up and operate press.
Try out and troubleshoot the die / mold.
Panel Nest.
Prepare and finalize cutting steels.
Set punches.
Perform mold cavity / core / changes / repairs, if applicable.
Texture repair, if applicable.
Basic electrical hot runner repair, if applicable.	
Welding 											    1000
Perform Metal Inert Gas (MIG), Tungsten Inert Gas (TIG), 
Oxy Acetylene (OXY), and Arc welding.
Select proper welding materials.
Pad welding techniques.
Perform J-hook technique.
Parting line weld repair, if applicable	
Metallurgy 											125
Heat-treat the components.
Stress relief.
Normalize.
Temper.
Anneal.
Flame hardening.
Quenching types and process.
Identify materials and their properties.
TOTAL HOURS:  8000

NOTE:  The above work processes (i.e., professional competencies) are intended as a guide. It is not to be followed in any particular sequence, and it is understood that some adjustments may be necessary in the hours allotted for different work experience.  In all cases, the apprentice is to receive sufficient experience to make him fully competent and use good workmanship in all work processes which are part of the occupation.  In addition, the apprentice shall be fully instructed in safety and OSHA requirements and it is understood that the scope of work and the application of learned skills may vary by Tesla site.  





RELATED INSTRUCTION OUTLINE

TOOL & DIE SPECIALIST

(Existing Title:  Tool and Die Maker)

O*NET-SOC CODE:  51-4111.00	RAPIDS CODE:  0586

The courses listed here can be completed before or during the apprenticeship program.  It is recognized that the content outlined below may be delivered through different courses provided by different educational institutions and training providers, as determined and approved by Tesla.  These hours will vary based on the training provider and by specific Tesla site.  The related instruction supplements on-the-job learning hours and includes courses focused on foundational knowledge, skills and abilities expected of apprenticeship graduates.  

Course Topics	HOURS
Engineering Drawings	105
Machining – 1	105
Machining – 2	105
Machining – 3	105
Intro to Welding (Or intro to MIG / TIG equivalent)	105
Welding – MIG / TIG 1	105
Welding – MIG/TIG 2	105
Welding Certification	53
Tool/Die/Mold 1	100
Tool/Die/Mold 2	100
TOTAL	988


The above hours will vary based on the training provider and by specific Tesla site.  In total, these or similar courses must amount to a minimum recommended 988 instructional hours.

COURSE TOPIC DESCRIPTIONS:

Engineering Drawings	(105 hours)
A course designed to provide the fundamental concepts in reading technical drawings required by machine shops, engineering, electrical and welding industries.  The course will start with simple prints and proceed to more advanced prints. This course will cover geometric dimensioning and tolerancing concepts.  It is designed to clarify the tolerance options and their potential use in the manufacturing process.

Machining – 1 (105 hours)
Introduces safety procedures, use of bench tools, layout tools, power saws, drill presses, precision measurement tools, rotary tables and indexing devices, lathe and mill cutting tools and tool holding, work holding and machining applications as well as the various hand tools related to the machine shop.


Machining – 2 (105 hours)
Introduces basic lathe applications which will consists of identifying lathe components and controls, understanding turning safety, calculating speeds and feeds, using various tools and tool holders, identifying basic tool geometry, and the use of common lathe tooling. Apprentices will perform basic lathe operations, which will consist of facing, turning, and drilling. Apprentices will be required to produce specified parts to a tolerance of +/- .004 in. and perform competencies set by manufacturing standards.

Machining – 3 (105 hours)
Introduces basic milling machine applications which will consist of identifying mill components and controls, understanding milling safety, calculating speeds and feeds, using various tools and tool holders, identifying basic tool geometry, and the use of common milling machine tooling.  Apprentices will perform basic milling operations consisting of facing, squaring, slotting, and drilling. Apprentices will be required to produce specified parts to a tolerance of +/- .004 in. and perform competencies set by manufacturing standards.

Intro to Welding (105 hours)
This course introduces the learner to the world of welding.  The course includes general shop safety and environmental issues; introduction to oxygen/fuel gas supply systems, the oxyfuel cutting process, and the SMAW (Shielded Metal Arc-Welding) process; and an introduction to interpreting basic welding symbols.  This course specifically develops basic SMAW skills as striking the arc, maintaining proper arc length, adjusting equipment and manipulating the electrode.

Welding – MIG / TIG 1 (105 hours)
This course is a continuation of Intro to Welding and emphasizes SMAW vertical and overhead positions and machine oxyfuel gas cutting.  In addition, the course introduces GMAW (gas metal arc welding) and air carbon arc cutting.  This course satisfies 4 hours of instruction toward completing the embedded human relations curriculum requirements, in accordance with Embedded Curriculum Guidelines Option A.  Ample practice time is allocated to perfect skills and complete lab assignments.

Welding – MIG / TIG 2 (105 hours)
This course is a continuation of Welding – MIG/TIG 1 and places an emphasis on the Gas Tungsten Arc Welding (GTAW) process in all positions on ferrous and nonferrous materials. This course also covers the advanced Flux-Cored Arc Welding (FCAW) process and concentrates on the skills needed to pass the AWS (American Welding Society) certification test in all positions using the FCAW process.  The Apprentice at this level of training may opt to develop skills in the welding of pipe using the SMAW or FCAW processes.  At this point in training apprentices may also start developing skills necessary to weld pipe using the SMAW or FCAW processes.  Ample practice time is allocated to perfect skills and complete lab assignments.

Welding Certification (53 hours)
This course prepares a apprentice to obtain the MIG / TIG welding certification.

Tool/Die/Mold 1 (100 hours)
This course involves internal Tesla instruction to educate die and mold makers to maintain and troubleshoot Tesla specific dies/molds and use machines efficiently to design and fabricate the same.  Apprentices learn the fundamentals of  maintaining and troubleshooting jigs, molds, dies, and fixtures needed within the Tesla manufacturing process. 

Tool/Die/Mold 2 (100 hours)
This course is a continuation of Tool/Die/Mold 1 and involves internal Tesla instruction to educate die and mold makers to maintain and troubleshoot Tesla specific dies/molds and use machines efficiently to design and fabricate the same.  Apprentices learn the fundamentals of  maintaining and troubleshooting jigs, molds, dies, and fixtures needed within the Tesla manufacturing process. 
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WORK PROCESS SCHEDULE

EQUIPMENT MAINTENANCE TECHNICIAN

(Existing Title:  Mechatronics Technician)

[bookmark: _Hlk516815561]O*NET-SOC CODE:  49-2094.00	RAPIDS CODE:  2014CB

							

		Description:  Develops and utilizes technical content on a wide variety of material for a multidisciplinary branch of engineering that focuses on the engineering of both electrical and mechanical systems, and includes a combination of robotics, electronics, computer, telecommunications, control, and product engineering. Automation equipment systems which include:  Sensors and Actuators, discrete and integrated systems operation, mechanical and electrical fundamentals of equipment operation, discrete and integrated system troubleshooting, closed loop process control, machine Vision, failure analysis and system communication and troubleshooting.


		



		

		











Designation	Description
Consistently Exceeds	The apprentice is consistently exceeding expectations. 
Consistently Meets	The apprentice is consistently meeting expectations and occasionally goes above and beyond.
Does Not Meet	Clearly and repeatedly does not meet the performance standards established for time in position.  


Apprenticeship Competencies 

The following are the core technical work processes for the apprenticeship.  Prior credit will be awarded for experiences previously obtained.

Item	Work Processes (Core Competencies)	Rating at Periodic Review	Complete Date/Initial
A.  Electricity and Electronics
1	Use of symbols for print reading and building simple circuits for understanding of AC/DC circuits		
2	Reading and creating electrical schematic		
3	Reversing motor circuits.  Design and build on lab units		
4	Fundamental understanding of the use of meters and test equipment		
5	Fundamental knowledge of motors and transformers.  How they work and their applications		
6	Motor and Transformer types		
7	Variable Frequency Drives (VFD)		
8	Fundamental understanding of voltage, current, resistance and power in circuits		
9	Fundamental understanding of inductance, capacitance and impedance in AC circuits	 	 
10	Sensors used in welding cells.  How they work and their applications 		
11	Electromechanical vs. solid-state relays 		
12	Fundamental understanding of National Fire Protection Association (NFPA) 70 and 79 importance and application		
13	Introduction to ISO 13849-1 and ISO 60261 		
14	Overview of Risk assessments to determine safety required for a cell or area		
15	Fundamentals of safety buyoffs 		
16	B11 Family of Regulations , 811.19 Guarding 		
17	Fundamentals of NFPA 70E pertaining to Arc Flash		
18	Wire Colors importance		
19	Design of control circuits 		
20	Encoders vs. Resolvers - Differences, what are they and where are they used		
21	Servo vs. Steppers - Differences, What are they and where are they used linear 		
22	Potentiometers - Different types and applications		
23	Basic electronics - Fundamental understanding of Components		
24	Create a basic power supply, or other circuit to provide hands on insight to what happens on Printed Circuit Board (PCB) and controllers. 		
25	PCB and controllers		
B.  Robots
1	Material Handling		
2	Safety II		
3	Basic Robotic Industry Association (RIA) 15.06 II		
4	Create, execute and evaluate simple programs using training robot in lab II		
5	Fundamental concepts of operation II		
6	Program Registers, User Frames		
C.  Programmable Logic Controllers (PLC)
1	PLC Basics and quick build of basic programs		
2	Fundamental concepts of programmable logic controllers		
3	Principles of operation II		
4	Identify and describe digital logic vs. analog circuits		
5	Timers and counters II		
6	Create, execute and evaluate programs 		
7	Troubleshooting Lab units		
D.  Fluid Power
1	Fundamentals and application of hydraulic and pneumatic systems		
2	Practical application of fundamental fluid power principles		
3	Create a basic pneumatic circuit and build it	 	 


NOTE:  The above work processes (i.e., professional competencies) are intended as a guide. It is not to be followed in any particular sequence, and it is understood that some adjustments may be necessary in the hours allotted for different work experience.  In all cases, the apprentice is to receive sufficient experience to make him fully competent and use good workmanship in all work processes which are part of the trade.  In addition, the apprentice shall be fully instructed in safety and OSHA requirements and it is understood that the scope of work and the application of learned skills may vary by Tesla site.  





RELATED INSTRUCTION OUTLINE

EQUIPMENT MAINTENANCE TECHNICIAN

(Existing Title:  Mechatronics Technician)

O*NET-SOC CODE:  49-2094.00	RAPIDS CODE:  2014CB

The courses listed here can be completed before or during the apprenticeship program.  It is recognized that the content outlined below may be delivered through different courses provided by different educational institutions and training providers, as determined and approved by Tesla.  These hours will vary based on-the-learning provider and by specific Tesla site.  The related instruction supplements on-the-job learning hours and includes courses focused on foundational knowledge, skills and abilities expected of apprenticeship graduates.  

Course Topics	HOURS
Electricity and Electronics	50
Robots	40
Programmable Logic Controllers (PLC)	40
Fluid Power	40
TOTAL	170


The above hours will vary based on the training provider and by specific Tesla site. In total, these or similar courses must amount to a minimum recommended 170 instructional hours.
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WORK PROCESS SCHEDULE
AUTOMOTIVE TECHNICIAN SPECIALIST – Lead Tech A

(Alternate Title:  Automotive Technician Specialist)

O*NET-SOC CODE:  49-3023.02   RAPIDS CODE:  1034CB



Description:  The Automotive Technician Specialist – Lead Tech “A” (Alternate Title:  Automotive Technician Specialist) will go through an intensive EV service training program designed to provide the candidates with the skills necessary for a successful career with Tesla.  During the program, apprentice will develop technical expertise and earn certifications through a blended approach of in-class theory, hands-on labs and self-paced learning.  Apprentice are also given enhanced soft skills and team-based repair practices.  Relevant military service may be substituted for industry experience, and military veterans are encouraged to apply.



On-The-Job Learning:   Apprentices will receive training in the various work experiences listed below.  The order in which this training is given will be determined by the flow of work on the job and will not necessarily be in the order listed.  They are intended only as a guide to indicate the quality of the training being provided and the ability of the apprentice to absorb this training in an average amount of time.  The total term of apprenticeship is indicated below.  



The term of the occupation shall be defined by the attainment of all competencies of the position, which would be reasonably expected and approximated to occur within two years of OJL, supplemented by the minimum required 144 hours of related instruction each year, based on the specific employer’s needs. 



There will be two review cycles conducted as part of this competency-based apprenticeship.  Review 1 requires approximately 50% of the total competencies mastered; Review 2 requires mastery of all competencies.



		Designation

		Description



		Consistently Exceeds

		The apprentice is consistently exceeding expectations. 



		Consistently Meets

		The apprentice is consistently meeting expectations and occasionally goes above and beyond.



		 Does Not Meet

		Clearly and repeatedly does not meet the performance standards established for time in position.  







Apprenticeship Competencies – Technical



The following are the core technical work processes for the apprenticeship.  Prior credit will be awarded for experiences previously obtained. 










		Competency Checklist

		Review 1


		Review 2



		Manager Initials

		Date



		A. Shop Safety, First Aid and Hazardous Waste Disposal

		

		

		

		



		1. Identify shop hazards and explain the necessary steps to avoid personal injury or property damage

		

		

		

		



		2. Identify and define hazardous materials by chemical and physical properties, such as: color, corrosivity, density, flammability, reactivity, specific gravity, and toxicity.

		

		

		

		



		3. Apply federal, state, and local regulations when storing and disposing of chemical materials and waste and know where to find current information about implementing these regulations.

		

		

		

		



		4. High voltage awareness 

		

		

		

		



		B. Suspension and Steering

		

		

		

		



		1. Disable and enable supplemental restraint system (SRS).

		

		

		

		



		2. Remove and replace steering wheel; center/time SRS coil (clock spring).

		

		

		

		



		3. Adjust manual or power non-rack and pinion worm bearing preload and sector lash.

		

		

		

		



		4. Remove and replace manual or power rack and pinion steering gear; inspect mounting bushings and brackets.

		

		

		

		



		5. Remove and replace air ride struts

		

		

		

		



		6. Remove and replace front and rear sub frames

		

		

		

		



		7. Perform four wheel alignments and ride high calibration

		

		

		

		



		8. Test, diagnose and repair noise, vibration and harshness concerns

		

		

		

		



		C. Brakes

		

		

		

		



		1. Diagnose pressure concerns in the brake system using hydraulic principles (Pascal’s Law).

		

		

		

		



		2. Measure brake pedal height; determine necessary action.

		

		

		

		



		3. Inspect the vacuum-type power booster unit for vacuum leaks; inspect the check valve for proper operation; determine necessary action.

		

		

		

		



		4. Service electric vehicle iBooster systems

		

		

		

		



		5. Perform four wheel brake bleed

		

		

		

		



		6. Measure annual ware on brake pads and rotors

		

		

		

		



		D. Electrical/Electronic Systems/High Voltage Systems

		

		

		

		



		1. Identify and interpret electrical/electronic system concern; determine necessary action.

		

		

		

		



		2. Research applicable vehicle and service information, such as electrical/electronic system operation, vehicle service history, service precautions, and technical service bulletins.

		

		

		

		



		3. Diagnose electrical/electronic integrity for series, parallel and series-parallel circuits using principles of electricity (Ohm’s Law).

		

		

		

		



		4. Use wiring diagrams during diagnosis of electrical circuit problems.

		

		

		

		



		5. Demonstrate the proper use of a digital multimeter (DMM) during diagnosis of electrical circuit problems.

		

		

		

		



		6. Measure source voltage and perform voltage drop tests in electrical/electronic circuits using a voltmeter; determine necessary action.

		

		

		

		



		7. Check continuity and measure resistance in   electrical/electronic circuits and components using an ohmmeter; determine necessary action.

		

		

		

		



		8. Infotainment systems

		

		

		

		



		9. Maintain or restore electronic memory functions.

		

		

		

		



		10. Communicate, test, diagnose and repair E-fuse modules

		

		

		

		



		11. Diagnose high voltage charging system for the cause of undercharge, no-charge, and overcharge conditions.

		

		

		

		



		12. Diagnose high voltage isolation, high voltage interlock loop and high voltage pre-charge

		

		

		

		



		13. Check for module communication errors using a scan tools.

		

		

		

		



		14. Remotely diagnose vehicles with online applications

		

		

		

		



		15. Test, diagnose and repair autopilot driver assist systems 

		

		

		

		



		16. Diagnose and repair high voltage drive units

		

		

		

		



		17. Diagnose and repair high voltage onboard chargers (alternating current charging)

		

		

		

		



		18. Diagnose and repair high voltage battery management system (direct current charging)

		

		

		

		



		E. Tire

		

		

		

		



		1. Remove; replace high performance, low profile monitoring systems.

		

		

		

		



		2. Perform mid thread tire patch

		

		

		

		



		3. Mount and balance tires

		

		

		

		



		4. Road test for tire relates issues

		

		

		

		



		F. Heating, Cooling and Air Conditioning

		

		

		

		



		1. Heating and cooling diagnostics/trouble shooting and repair.

		

		

		

		



		2. Identification of air conditioning components and system requirements and procedures.

		

		

		

		



		3. Air conditioning diagnostics/trouble shooting and repair.

		

		

		

		



		4. Identification and proper handling of refrigerant gasses.

		

		

		

		



		5. Recovery/recycle of refrigerant.

		

		

		

		



		6. Air conditioning refrigerant retrofits.

		

		

		

		



		7. EPA 609 Certification. 



		

		

		

		



		G. Glazing and Body Repair 

		

		

		

		



		1. Remove and replace windshield, backlight glass and quarter glass

		

		

		

		



		2. Panel preparation for body repair

		

		

		

		



		3. Painting body panels and parts

		

		

		

		







The above work process competencies are intended as a guide.  It need not be followed in any particular sequence, and it is understood that some adjustments may be necessary in the hours allotted for different work experience.  In all cases, the apprentice is to receive sufficient experience to make them fully competent and use good workmanship in all work processes, which are a part of the occupation.  In addition, the apprentice shall be fully instructed in safety and OSHA (Occupational Safety and Health Administration) requirements and it is understood that the scope of work and the application of learned skills may vary by Tesla site.





Apprenticeship Competencies – Behavioral



In addition to mastering all the essential technical competencies outlined in the work processes, an apprentice must consistently demonstrate, at an acceptable level, the following behavioral competencies to complete the apprenticeship.  



When an individual consistently meets expectations through observation, the supervisor will initial and date the accomplishment of the behavioral competency. 



		Item

		Behavioral Competencies

		Manager Initials

		Date



		1

		Participates and focuses in team discussions/meetings

		

		



		2

		Seeks constant improvement in work processes and techniques

		

		



		3

		Focuses during independent work

		

		



		4

		Expresses openness to new ideas and change

		

		



		5

		Deals with ambiguity by exploring, asking questions, etc.

		

		



		6

		Knows when to ask for help

		

		



		7

		Demonstrates excellent written and oral communication skills

		

		



		8

		Demonstrates effective one-on-one communication skills

		

		



		9

		Maintains an acceptable attendance record

		

		



		10

		Reports to work on time

		

		



		11

		Organize, multitask and work in a fast-paced deadline driven work environment

		

		



		12

		Completes assigned tasks on time and independently

		

		



		13

		Uses appropriate language

		

		



		14

		Demonstrates respect for co-workers and supervisors

		

		



		15

		Demonstrates trust, honesty and integrity

		

		



		16

		Requests and performs work assignments without prompting

		

		



		17

		Troubleshoot and resolve problems

		

		



		18

		Work under pressure and time constraints with a high level of work quality

		

		



		19

		Cares appropriately for personal dress, grooming and hygiene

		

		



		20

		Maintains a positive attitude

		

		



		21

		Cooperates with and assists co-workers

		

		



		22

		Follows instructions/directions

		

		



		23

		Works under supervision

		

		



		24

		Accepts constructive feedback and criticism

		

		



		25

		Follows safety rules

		

		



		26

		Takes care of equipment and workplace

		

		



		27

		Keeps work area neat and clean

		

		



		28

		Meets supervisor's work standards

		

		



		29

		Prevents interference of personal life with work

		

		



		30

		Adheres to work policies/rules/regulations

		

		



		31

		Adapts effectively to change.

		

		



		32

		Learns and applies new procedures and techniques.

		

		










RELATED INSTRUCTION OUTLINE

AUTOMOTIVE TECHNICIAN SPECIALIST– LEAD TECH “A”

(Alternate Title:  Automotive Technician Specialist)

O*NET-SOC CODE:  49-3023.02   RAPIDS CODE:  1034CB



The Automotive Technician Specialist – Lead Tech “A” (Alternate Title:  Automotive Technician Specialist) will go through an intensive EV service training program designed to provide the candidates with the skills necessary for a successful career with Tesla.  During the program, apprentice will develop technical expertise and earn certifications through a blended approach of in-class theory, hands-on labs and self-paced learning.  Apprentice are also given enhanced soft skills and team-based repair practices.  Relevant military service may be substituted for industry experience, and military veterans are encouraged to apply.



Related instruction - This instruction shall include, but not be limited to, the following coursework and approximate hours, providing at least 144 hours per year for each year of the apprenticeship.  



The courses listed here can be completed before or during the apprenticeship program.  It is recognized that the content outlined below may be delivered through equivalent courses provided by different educational institutions and training providers, as determined and approved by Tesla.  These hours will vary based on the training provider and by specific Tesla site.  When necessary, specific courses may be substituted with equivalent courses and/or experiences.  Some optional courses listed may be assigned based on the pipeline or track the participant is part of (vocational school, high school, and post-secondary).  The related instruction supplements on-the-job learning hours and includes courses focused on foundational knowledge, skills and abilities expected of apprenticeship graduates.



The following courses may be taken before or during the apprenticeship and become a prerequisite for taking the required START program required courses: 



		Course Subjects (Prerequisites)

		Duration



				Introduction to Transport Technology 



		Basic Transportation Electricity 



		Basic Transportation Electrical Lab 



		PC Skills for Transportation 



		Introduction to Programming and Logic 



		Automotive Servicing I 



		Brake Systems 



		Suspension & Steering Systems 



		Suspension & Steering Lab 



		Transportation Climate Control 



		Transportation Climate Control Lab 







		



		Approximate Hours

		150









The following START program courses must be taken during the apprenticeship and passing these courses become a requirement for continuing in the apprenticeship program: 



		Course Subjects (START Program)

		



				Week 1:  Introduction to Tesla



		Week 2:  Technician Tools and High Voltage Systems



		Week 3:  Basic Vehicle Service



		Week 4:  Electrical 1 



		Week 5:  Thermal and HVAC



		Week 6:  Chassis



		Week 7:  Electrical 2



		Week 8:  High Voltage Bus and Charging



		Week 9:  Contactor and Penthouse



		Week 10:  Driver Assist Systems



		Week 11:  Body Fit, Panoramic Roof and Glazing



		Week 12:  Infotainment







		



		Course Subtotal

		480







Apprentices may be granted the opportunity to receive an academic credential (e.g., – certificate or associated degree) as part of their participation in the apprenticeship program.  The following are an examples of such courses:



		Optional Technical Coursework

The following courses can be taken individually for credit, or by participating in the START Program

		Units



				Green Trans Safety and Service



		Advanced Automotive Electricity & Lab



		Hybrid-Electric Transportation 



		Emerging Transportation Technology 







		



		Course Subtotal

		9-12 credits



		Optional General Education Coursework

The following coursework is required to complete an associate’s degree and may be substituted for more appropriate courses at the specific college with the approval of the program sponsor

		

Units



				Mathematical Measurement and Literacy



		Art Appreciation



		Professional Research & Reporting 



		Introduction to Sociology 



		Writing and Inquiry 



		Introduction to Communication 



		English







		





		Course Subtotal

		15-18 Credits



		Optional Apprenticeship Coursework

The following coursework is completed during the OJL portion of the apprenticeship and contributes to the academic associate’s degree

		

Units



				World of Work 



		Work-Based Learning I



		Work-Based Learning II







		



		Course Subtotal

		9-12 Credits







All of the above courses listings is meant to act as a guide and the actual courses and hours may vary.  There will be at least 144 hours of related technical instruction per each year of the apprenticeship.



Course Descriptions



Introduction to Transport Technology

This course covers workplace safety, hazardous materials, environmental regulations, hand tools, service information, basic concepts, vehicle systems, and common transportation industry terminology.  Topics include familiarization with major vehicle systems, proper use of various hand and power tools, material safety data sheets, and personal protective equipment.  Upon completion, apprentice should be able to demonstrate appropriate safety procedures, identify and use basic shop tools, and describe government regulations regarding transportation repair facilities.



Basic Transportation Electricity 

This course covers basic electrical theory, wiring diagrams, test equipment, and diagnosis, repair and replacement of batteries, starters, and alternators. Topics include Ohm's Law, circuit construction, wiring diagrams, circuit testing, and basic troubleshooting. Upon completion, apprentice should be able to properly use wiring diagrams, diagnose, test, and repair basic wiring, battery, starting, charging, and electrical concerns.



Basic Transportation Electrical Lab

This course provides a lab that allows apprentice to enhance their understanding of electrical components and circuits used in the transportation industry. Topics include inspection, diagnosis, and repair of electrical components and circuits using appropriate service information for specific transportation systems.  Upon completion, apprentice should be able to diagnose and service electrical components and circuits used in transportation systems.



PC Skills for Transportation 

This course introduces apprentice to personal computer literacy and Internet literacy with an emphasis on the transportation service industry. Topics include service information systems, management systems, computer based systems, and PC-based diagnostic equipment.  Upon completion, apprentice should be able to access information pertaining to transportation technology and perform word processing.



Introduction to Programming and Logic

This course introduces computer programming and problem solving in a structured program logic environment. Topics include language syntax, data types, program organization, problem solving methods, algorithm design, and logic control structures.  Upon completion, apprentice should be able to use top-down algorithm design and implement algorithmic solutions in a programming language.



Automotive Servicing I

This course is a lab used as an alternative to co-op placement.  Emphasis is placed on shop operations, troubleshooting, testing, adjusting, repairing, and replacing components using appropriate test equipment and service information. Upon completion, apprentice should be able to perform a variety of automotive repairs using proper service procedures and to operate appropriate equipment.



Brake Systems 

This course covers principles of operation and types, diagnosis, service, and repair of brake systems.  Topics include drum and disc brakes involving hydraulic, vacuum boost, hydra-boost, electrically powered boost, and anti-lock and parking brake systems.  Upon completion, apprentice should be able to diagnose, service, and repair various automotive braking systems.



Suspension & Steering Systems 

This course covers principles of operation, types, and diagnosis/repair of suspension and steering systems to include steering geometry.  Topics include manual and power steering systems and standard and electronically controlled suspension and steering systems.  Upon completion, apprentice should be able to service and repair steering and suspension components, check and adjust alignment angles, repair tires, and balance wheels.



Suspension & Steering Lab 

This course is an optional lab to be used as an alternative to co-op placement in meeting the NATEF standards for total hours.  Topics include manual and power steering systems and standard and electronically controlled suspension and steering systems.  Upon completion, apprentice should be able to service and repair steering and suspension components, check and adjust alignment angles, repair tires, and balance wheels.



Transportation Climate Control 

This course covers the theory of refrigeration and heating, electrical/ electronic/pneumatic controls, and diagnosis and repair of climate control systems.  Topics include diagnosis and repair of climate control components and systems, recovery/recycling of refrigerants, and safety and environmental regulations.  Upon completion, apprentice should be able to diagnose and repair vehicle climate control systems.



Transportation Climate Control Lab 

This course provides experiences for enhancing student skills in the diagnosis and repair of transportation climate control systems.  Emphasis is placed on reclaiming, recovery, recharging, leak detection, climate control components, diagnosis, air conditioning equipment, tools and safety. Upon completion, apprentice should be able to describe the operation, diagnose, and safely service climate control systems using appropriate tools, equipment, and service information.



START Program

The START Program involves intensive EV service training program designed to provide the candidates with the skills necessary for a successful career with Tesla.  During the program, apprentice will develop technical expertise and earn certifications through a blended approach of in-class theory, hands-on labs and self-paced learning.  Apprentice are also given enhanced soft skills and team-based repair practices, such as:

· Learning and understanding of all Tesla vehicle products

· Participating in team-based activities, both lab and lecture

· Following safety protocols at all times

· Demonstrating enhanced organization by keeping tooling organized

· Completing weekly curriculum objectives

· Maintaining consistent and professional rapport with instructor

· Participating in scheduled interview training and soft skills sessions

· Passing a written general automotive exam not specific to Tesla vehicles

· Maintaining a 100% attendance percentage throughout the 12-week program

· Demonstrating ability to effectively handle multiple priorities, organize workload, and meet deadlines

Green Transportation Safety and Service

This course covers workplace safety, hazardous material and environmental regulation relevant to electric, hybrid and alternative fueled vehicles.  Topics include safety of high voltage vehicle systems, gaseous fuel systems and alternative liquid fuels.  Upon completion, apprentice should be able to demonstrate safe work practices, utilize appropriate shop tools and explain government regulations associated with alternative transportation.



Advanced Automotive Electricity and Lab 

This course covers electronic theory, wiring diagrams, test equipment, and diagnosis, repair, and replacement of electronics, lighting, gauges, horn, wiper, accessories, and body modules. Topics include networking and module communication, circuit construction, wiring diagrams, circuit testing, and troubleshooting.  Upon completion, apprentice should be able to properly use wiring diagrams, diagnose, test, and repair wiring, lighting, gauges, accessories, modules, and electronic concerns.



Hybrid-Electric Transportation

This course covers the theory and operation of hybrid-electric drive vehicles.  Topics include maintenance, diagnostics, repair and safety procedures for electrically propelled and hybrid vehicles.  Upon completion, apprentice should be able to perform diagnostics, maintenance and repair hybrid-electric drive vehicles.



Emerging Transportation Technology

This course covers emerging technologies in the automotive industry and diagnostic procedures associated with those technologies.  Topics include exploring new technologies, diagnostic tools, methods and repairs.  Upon completion, apprentice should be able to demonstrate practical skills applicable to emerging automotive technologies.



Mathematical Measurement and Literacy

This course provides an activity-based approach that develops measurement skills and mathematical literacy using technology to solve problems for non-math intensive programs. Topics include unit conversions and estimation within a variety of measurement systems; ratio and proportion; basic geometric concepts; financial literacy; and statistics including measures of central tendency, dispersion, and charting of data.  Upon completion, apprentice should be able to demonstrate the use of mathematics and technology to solve practical problems, and to analyze and communicate results.



Art Appreciation 

This course introduces the origins and historical development of art.  Emphasis is placed on the relationship of design principles to various art forms including, but not limited to sculpture, painting, and architecture.  Upon completion, apprentice should be able to identify and analyze a variety of artistic styles, periods, and media. 



Professional Research & Reporting 

This course, the second in a series of two, is designed to teach professional communication skills. Emphasis is placed on research, listening, critical reading and thinking, analysis, interpretation, and design used in oral and written presentations. Upon completion, apprentice should be able to work individually and collaboratively to produce well-designed business and professional written and oral presentations.



Introduction to Sociology 

This course introduces the scientific study of human society, culture, and social interactions. Topics include socialization, research methods, diversity and inequality, cooperation and conflict, social change, social institutions, and organizations.  Upon completion, apprentice should be able to demonstrate knowledge of sociological concepts as they apply to the interplay among individuals, groups, and societies.






Writing and Inquiry 

This course is designed to develop the ability to produce clear writing in a variety of genres and formats using a recursive process. Emphasis includes inquiry, analysis, and effective use of rhetorical strategies, thesis development, audience awareness, and revision.  Upon completion, apprentice should be able to produce unified, coherent, well-developed essays using standard written English.



Introduction to Communication 

This course provides an overview of the basic concepts of communication and the skills necessary to communicate in various contexts.  Emphasis is placed on communication theories and techniques used in interpersonal group, public, intercultural, and mass communication situations.  Upon completion, apprentice should be able to explain and illustrate the forms and purposes of human communication in a variety of contexts. Apprentice may be required to prepare and deliver oral reports in public contexts.



English

This course is designed to enhance reading and writing skills for the workplace.  Emphasis is placed on technical reading, job-related vocabulary, sentence writing, punctuation, and spelling.  Upon completion, apprentice should be able to identify main ideas with supporting details and produce mechanically correct short writings appropriate to the workplace.  This is a diploma-level course.



World of Work 

This course covers basic knowledge necessary for gaining and maintaining employment. Topics include job search skills, work ethic, meeting employer expectations, workplace safety, and human relations.  Upon completion, apprentice should be able to successfully make the transition from school to work.



Work-Based Learning I 

This course provides a work-based learning experience with a college approved employer in an area related to the student's program of study.  Emphasis is placed on integrating classroom learning with related work experience.  Upon completion, apprentice should be able to evaluate career selection, demonstrate employability skills, and satisfactorily perform work related competencies



Work-Based Learning II 

This course provides a work-based learning experience with a college approved employer in an area related to the student's program of study.  Emphasis is placed on integrating classroom learning with related work experience.  Upon completion, apprentice should be able to evaluate career selection, demonstrate employability skills, and satisfactorily perform work related competencies.
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