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Electric and Hybrid Vehicle Technology 1 Course
Suggested Lesson Plan


Course Name	Lesson #


Introduction to AEDTV	Lesson 2

Lesson 2: Introduction to Advanced Electric Drive Technology Vehicles
Delivery Time
This lesson contains approximately 6 hours lecture, demonstration and online module work. 
Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Electric and Hybrid Vehicle Technology 1 Syllabus included in this Teaching Toolkit. 
Following successful completion of this course, the student will be able to:
Use appropriate attire and protective equipment.
Operate equipment according to safety protocols. 
Discuss and demonstrate personal and shop safety procedures.
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Identify First responder incident precautions required for an AEDTV
Discuss and/or practice safe High Voltage Procedures when working around an AEDTV
Identify the components used on an AEDTV
Identify the various systems used on an AEDTV
Disable HV systems for routine service
Recommended Textbook(s)
National Alternative Fuels Training Consortium. Electric Drive Vehicle First Responder Safety Training Instructor Manual. ISBN 9781933954417
Halderman, J. & Martin, T. (2011). Hybrid and Alternative Fuel Vehicles (3rd ed.). Upper Saddle River, NJ: Pearson.  ISBN 9780135103845
Additional Textbooks
National Alternative Fuels Training Consortium.  A Basic Understanding of Battery-Electric and Hybrid-Electric Vehicles. ISBN: instructor: 9781933954295   participant: 9781933954301 
Recommended Materials
Hybrid Safety Module and Quiz [online training]. Retrieved from http:// http://www.sp2.org
Instructor Reference Materials
None. 
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Computer lab.
Vehicles for Lab Activities
Materials and Supplies
HV insulated gloves.
 Insulated tools.
Scan tools.
Health, Safety, and Other Issues
Special precautions and procedures must be followed regarding high voltage safety. Death or serious injury may result if you fail to follow proper procedures and routines.
Please use extreme caution and follow all campus safety rules. 
Students moving (driving) vehicles around the lab and parking areas requires extra precautions.
Always wear HV gloves when making voltage measurements.
Wear safety glasses at all times.
Stress general shop safety.
High voltage safety must be stressed.
Preparation and Setup 
This lesson combines material from a first responder training program and the textbook publisher. Become familiar with the First Responder Training Program by NAFTC or other similar program. NAFTC’s course takes approximately five hours to complete and offers a certificate upon completion. Be prepared to answer questions that your students may have as they progress through the First Responder modules. 
Prepare to conduct a safety walkthrough of the lab or shop area.
Create lecture slides to fit your textbook and style or use the slides from the textbook publisher.  Prepare to discuss the following topics from the textbook:
Identification of an AEDTV
Describe the different types of AEDTV.    
Discuss the advantages and disadvantages of the various AEDTV designs
Identify first responder standard operating procedures to be used in the event of an incident
Safely de-power an AEDTV
Safely handle spills from an AEDTV
Correctly use appropriate personal protective equipment (PPE)
Explain hazards while driving, moving, and hoisting an AEDTV
Identify resources for homework assignment.
Review the online links and determine where they can be used during your lesson. Provide the students with a copy of these links.
US Gov site providing all sorts of AFV data http://www.afdc.energy.gov/tools
http://www.afdc.energy.gov/conserve  http://energy.gov/eere/transportation/vehicles
Introduction media material that could be used during the introduction phase:  http://www.afdc.energy.gov/fueleconomy/animations/hybrids/swfs/hybridframe.html
This site has a nice animation showing power flow of a hybrid vehicle: http://www.ucsusa.org/clean_vehicles/smart-transportation-solutions/advanced-vehicle-technologies/hybrid-cars/how-hybrids-work.html
Charging Infrastructure media clips: FORD in home charging systems: http://www.ford.com/green/fuel-efficiency/?searchid=65142754|2125446514|545794012&ef_id=UrNslgAABENvR9U6:20131219220054:s
US DOE information on HEV’s, http://www.fueleconomy.gov/feg/hybridtech.shtml
This link will provide information about PHEV’s: http://www.ucsusa.org/clean_vehicles/smart-transportation-solutions/advanced-vehicle-technologies/plug-in-hybrid-cars/crossover-plug-in-hybrid.html
Be prepared to ask and address these questions during in-class discussions or lectures. Remember to modify as necessary for your local college.
What is meant by the term High VOLTAGE?
How many volts does it take to kill you?
Why should a technician wear insulated gloves?
Why should a technician use a CAT III meter and leads when testing AEDTV?
What is meant by idle stop technologies?  Why is it important for a first responder to know about this feature?
Why are some of the wires on an AEDTV orange?
What is the normal voltage of an AEDTV?
What is the service disconnect on an AEDTV?  Where are they located on an AEDTV?
What type of battery chemistry is used on AEDTV’s?
What type of PPE should be worn when working on AEDTV Batteries?
Is the HV circuit ground tied to the body/frame of the vehicle?
Review Lab Activities, Homework and/or Online Component; choose how to use these resources.
Prepare Assessment tools and related scoring guides, such as a rubric or answer key. (See course syllabus for guidelines). The publisher provided scoring guide(s) is used in this course.
Lesson Delivery
Topics Covered
1. Identify first responder standard operating procedures in case of an incident
1. High voltage safety and service precautions
1. Components used on Advanced Electric Drive Technology Vehicles
1. Systems used on Advanced Electric Drive Technology Vehicles
Lecture/Discussion
The curriculum provided by NAFTC is a First Responder Training Program that takes about 5 hours to complete with various modules which are listed below. Students receive a Certificate of Completion from NAFTC.  
The remaining time is used to lecture highlighting content from Chapters 17 and 18 of the Pearson Textbook using power point slides and illustrations provided by the book publisher.
 If time permits a safety walkthrough of the lab could be done at the end of this lesson
Part 1 (approximately 5 hour) 
Have students work through the modules in the First Responder Training Program by NAFTC. The material takes about five hours to complete and can be assigned for homework and lab work.
Operation of an AEDTV (including BEV, HEV, PHEV and Fuel Cell)
Components used in the AEDTV
Systems used in an AEDTV
Safety Concerns of an AEDTV
First Responder Training when responding to an incident involving an AEDTV
Safely handle spills from a hybrid electric vehicle
Explain hazards while driving, moving, and hoisting an AEDTV
Safely de-power a hybrid electric vehicle using appropriate service disconnects
Appropriate use of PPE when required
Part 2 (approximately 1 hour) 
Explain how an AEDTV can achieve an increase in fuel economy compared to a conventional vehicle.
Describe the unique service issues related to HEV high voltage systems
Perform a routine vehicle service procedure on a hybrid electric vehicle
Handouts/References
None.
Lab Activities
None.
Online Coursework
Assign as required from list in the preparation section
Homework 
Complete Review Guide #1 online assignment (textbook publisher supplied) on 
Hybrid safety and service procedures
First responder procedures
Complete the SP2 Hybrid Module and quiz before next class period
Review material on BEVs.
Assessments
Learning Outcome 1
Outcome: Identify First responder incident precautions required for an AEDTV.   
Assessment: Online training module. If the student isn’t in class, use a homework assignment.
Evaluation: Online assessment tool.
Standard: 100% minimum on safety assessments. 
Learning Outcome 2
Outcome: Discuss and/or practice safe High Voltage Procedures when working around an AEDTV.   
Assessment: Class activity and or lab activity
Evaluation: Observe activity.
Standard: 100% minimum on safety assessments. 
Learning Outcome 3
Outcome Identify the components used on an AEDTV.
Assessment: Class activity.
Evaluation Score responses.
Standard: Minimum score of 75% on essays.
Learning Outcome 4
Outcome: Identify the various systems used on an AEDTV.
Assessment: Class activity.
Evaluation Score responses.
Standard: Minimum score of 75% on essays.
Learning Outcome 5
Outcome: Disable HV systems for routine service.
Assessment: Lab.
Evaluation: Score lab activity
Standard: Minimum score of 75% on essays.
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Accessibility
The NSC has made every effort to create accessible materials, following best practices and Americans with Disabilities Act (ADA) guidelines. For example, to ensure screen reader systems can work with these materials, we write using plain English, heading styles in outline structure, simple layout, minimal tables and charts, bulleted and numbered lists, high-contrast colors, standard fonts, white space for ease of reading, and so on. For more information about ADA compliance, see the 2010 Design Standards on the ADA website: http://www.ada.gov/2010ADAstandards_index.htm.
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