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Introduction
Annotation: 
In this unit students will learn about the high voltage circuit disconnect (service plug) of a hybrid vehicle and what purpose the service plug serves in the operation and propulsion of the car. Students will define what a service plug is and determine why extreme caution must be taken in servicing hybrid vehicle electrical systems. Students will also become aware of the precautions that must be taken by technicians or emergency personnel at the scene of a hybrid vehicle accident. 

Grade(s): 
	
	9th

	
	10th

	
	11th

	
	12th


Time:  
6 (2 hour periods)
Author: 
Whitney Kizer
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 
ACT-ESD-9: Identify location of hybrid vehicle high voltage circuit disconnect (service plug) location and safety procedures.
GPS Academic Standards: 

ELA11W3. The student uses research and technology to support writing. 
SCSh9. Students will enhance reading in all curriculum areas.
NATEF Academic Standards:

LA286, The technician uses the service manual, in both database and hard copy formats, to identify the manufacturer's specifications for system operation and potential malfunctions. 
SC194, The technician can demonstrate an understanding of the role of the generator in maintaining battery and system voltage.


Understandings & Goals

Enduring Understandings:
Students will be able to discuss the safety risks associated with working on the electrical systems of hybrid vehicles. Students will understand why safety precautions are important. Students will understand the interaction of the service plug with the battery and the service plugs vital role within the electrical circuitry of the hybrid vehicle. 
Essential Questions: 
Why is a hybrid high voltage circuit disconnect (service plug) important?
What role does the service plug play in the hybrid electrical circuitry system?
Why is it vitally important to follow specific safety precautions when servicing hybrid vehicles?
Knowledge from this Unit:  
Students will learn how important hybrid high voltage circuit disconnect (service plug) are. Students will learn how to interact with hybrid service plugs.
Skills from this Unit:  
Students will know how to disengage a hybrid service plug. 

Students will know the role a service plug play in the hybrid electrical circuitry system. 
Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges
__ Academic prompts
__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

_x_ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions: Present Power points when necessary 
Attachments for Assessment(s): 
Hybrid Vehicle Service Plug Overview Powerpoint

Hybrid Vehicle Accident Safety Powerpoint

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.

3.  Identify and review the unit vocabulary. 

4.  Assessment Activity.
1. What is a Hybrid vehicle?


-A hybrid vehicle is one that combines two vehicle technologies used to propel the vehicle; usually a gasoline and electric combination. Hybrid vehicles can also be diesel and electric or some other combination of power sources. 

2. What are some of the benefits of hybrid vehicles? What are possible drawbacks to hybrid vehicles?


Possible answers from students could be…


-Hybrids help improve the environment by lower emissions.


- Hybrids have a better fuel economy than conventional vehicles. 


-Hybrids are a quieter riding car.


Drawbacks:


-Hybrid service could be more expensive.


- Replacing of hybrid batteries could be pricier.


- There are safety risks posed to the driver if the vehicle is ever involved in a bad accident. 

3. How does the electrical circuitry work in a hybrid? What are some of the central components?

4. Show Hybrid Vehicle Service: High Voltage Circuit Disconnect Overview Powerpoint

5. What are some of the possible dangers/safety risks associated with the high power electricity being used in a car? Are there any risks?

6. Show Hybrid Vehicle Accident Safety Powerpoint 

7. What are some of the advances that could be made in the future of hybrid automobiles?

8. Review

9. Administer Hybrid Vehicles Test

Attachments for Learning Experiences:
 Hybrid Vehicles Test
Name_____________________________   Date__________

***Read each question carefully. Choose the most accurate question according to each individual question.*** 

1. The majority of hybrid automobiles run off a combination of what type of power sources?


A. Diesel engine/electric generator


B. A hydrogen fuel cell engine


C. A gasoline engine/electric motor


D. None of the above

2. Another name for the High Voltage Circuit disconnect is…?


A. Service Connector


B. Battery Bust


C. Electronic System Cut


D. Service Plug

3. High Voltage Circuit disconnects are…?


A. Wires that you connect to the main battery under the hood of the car when you need them. 


B. Small, plastic pieces that fit into the side of a hybrid battery.


C. Large batteries that take up the entire trunk of the vehicle. 


D. Both B and C

4. Which of the following if FALSE concerning high voltage disconnects?


A. The service plug should be removed AFTER you begin electrical service on the vehicle.


B. They connect the electrical circuitry of the vehicle.


C. When removed, it stops the flow of electricity through the vehicle.


D. Is generally located on the side of the battery behind or underneath the back seat. 

5. What must be done to perform electrical service on a hybrid vehicle?


A. The service plug must be removed.


B. Technicians should wear insulated gloves and proper attire.


C. The backseat of the vehicle must be removed to perform the service. 


D. All of the above

6. Which of the following is NOT TRUE concerning hybrid electrical wiring?


A. High voltage wirings are color coded with orange wires.


B. The service plug can be left in when performing electrical service. 


C. High voltage wires are normally labeled with “High Voltage” caution labels.


D. All of the above are true.

7. Technicians have to have special safety precautions when servicing hybrid vehicles. Which of the following is included in the safety measures technicians should be aware of?


A. Insulated gloves should be worn to protect against electrocution. 


B. Technicians should carry the removed safety plug in ones pocket to prevent reinstallation during the servicing process. 


C. Technicians should wait at least 5 minutes after removing the service plug to discharge the high voltage condenser.


D. All of the above are included in safety measures. 

8. Technicians have general safety precautions to follow as well. Which of the following is NOT a general safety precaution? 


A. A technician should always have a mechanical pencil and a wrench with him when servicing a vehicle. 


B. Technicians should check insulated gloves for cracks, holes, or general wear before using them. 


C. Technicians should place the “Caution: High Voltage. Do Not Touch During Operation” sign on top of the vehicle to prevent other technicians from getting hurt. 


D. Only certified hybrid technicians should work on hybrid automobiles. 

9. How is electricity generated in a hybrid automobile?


A. Through the gasoline engine.


B. Via regenerative braking.


C. A and B


D. None of these generate electricity in a hybrid. 

10. Why is it that when a hybrid is involved in a rear-end collision the people in the vehicle and emergency personnel can be put at risk?


A.  There is probably a large amount of battery acid leaking from the vehicle.


B. Hybrid vehicles are smaller than conventional cars and get smashed much easier than conventional vehicles.


C. There is a large amount of electricity flowing through the vehicle which can pose a threat of electrocution or fire. 


D. There is no threat to persons in the vehicle or the emergency personnel. 

11. Some of the major equipment to have on hand when encountering a hybrid auto accident include…?


A. Red litmus paper


B. A fire extinguisher that puts out oil fires


C. A metal rod to probe the battery with to see if it is electrically charged.


D. All of the above

12. True or False…?

Saturated Boric Acid is used to neutralize the basic nature of the liquid within the hybrid battery if the battery is leaking highly carboxylic acid. 

13. Red litmus paper turns what color in the presence of an acid?


A. Yellow


B. Green


C. Blue


D. Red litmus paper does not turn a color in the presence of an acid.

14. Red litmus paper turns what color in the presence of a base?


A. Yellow


B. Green


C. Blue


D. Red litmus paper does not turn a color in the presence of a base. 

15. True or False…?

ABC Fire Extinguishers extinguish both oil fires and electrical fires. 

16. Once the leaking battery liquid has been neutralized it should be wiped up with what?


A. An old towel that was stored in the trunk of the vehicle


B. Clean shop clothes 


C. Should not be wiped up with anything. Let it dissolve 


D. Your shirt

17. Which type of acid is used to neutralize the basic nature of the hybrid battery liquid during a battery leak?


A. Boric Acid


B. Hydrochloric Acid


C. Sulfuric Acid


D. Nitric Acid

18. Which of the following is true regarding damage to a hybrid vehicle after a collision?


A. If the font part of the car is damaged then the car needs to be towed.


B. If the vehicle has a flat tire then it needs to be towed.


C. If one or more high voltage wires or connectors is damaged.


D. If the service plug cannot be removed due to damage sustained by the vehicle during the accident. 


E. Both C and D

19. When towing a hybrid vehicle which of the following needs to be taken into consideration or needs to happen when towing the vehicle?


A. The front and rear wheels need to be off the ground


B. The front wheels need to be off the ground


C. The cars lights need to be on


D. Both A and/or B

20. True or False…?

When towing a hybrid vehicle, letting the wheels touch the ground and roll during the towing process generates electricity and could further damage the vehicle or put the car at risk for catching on fire. 

Hybrid Vehicles Test KEY

1. C

2. D

3. B

4. A

5. D

6. B

7. D

8. A

9. C

10. C

11. A

12. FALSE

13. D

14. C

15. TRUE

16. B

17. A

18. E

19. D

20. TRUE
Notes & Reflections:  This area of instruction is constantly and rapidly changing. Teachers should research hybrid vehicles and the current hybrid industry and verify that the information contained in this lesson plan is still valid.

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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