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PATHWAY:  
Climate Control Systems Technology
COURSE:  

Low Voltage Electrical I
UNIT 1: 

ACCT-LVE1-1 Safety Concepts and Practices
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Annotation: 
In this unit students will learn about safety and specific OSHA and EPA regulations for safety as they relate to low voltage electrical systems. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
20 Hours

Author: 
Travis Ouzts
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.
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GPS Focus Standards: 
ACCT -LVE1-1 
Students will demonstrate an understanding of, and apply general construction and specific OSHA and EPA safety concepts and practices. 

a) 
Demonstrate safe working procedures in the electrical/electronic environment. 

b)
Identify electrical hazards and how to minimize them in the workplace. 

c) 
Explain safety issue concerning lockout, tag out, PPE, assured grounding and isolation programs, confined spaces, breathing and fall protection. 

GPS Academic Standards:
SSCG15. 
The student will explain the functions of the departments and agencies of the federal bureaucracy. 

a) 
Compare and contrast the organization and responsibilities of independent regulatory agencies, government corporations, and executive agencies. 

b) 
Explain the functions of the Cabinet. 

SCSh2. 

Students will use standard safety practices for all classroom laboratory and field investigations. 

a)
Follow correct procedures for use of scientific apparatus. 
b) 
Demonstrate appropriate techniques in all laboratory situations. 
c) 
Follow correct protocol for identifying and reporting safety problems and violations. 

SSEPF5. 

The student will describe how insurance and other risk-management strategies protect against financial loss. 

a) 
List various types of insurance such as automobile, health, life, disability and property. 
b) 
Explain the costs and benefits associated with different types of insurance. 

SSEF5. 

The student will describe the roles of government in a market economy. 

b) 
Give examples of government regulation and deregulation and their effects on consumers and producers.
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Enduring Understandings: 
Students will know the hazards of working with electricity and will be able to create a safe work environment following OSHA concepts.  

Essential Questions: 
· When is safety important in the workplace?

· What is OSHA and what do they govern?

· What protocols should be followed in the workplace?

· Who is responsible for proper safety protocol?

Knowledge from this Unit:  
Students will be able to: 

· Explain the effects of electricity on the body.
· Describe the importance of distance when approaching live electrical circuits.
· Identify unsafe conditions and actions when nearing electrical circuits.

· Explain the roll of OSHA in electrical construction.

· Describe the reason for NFPA 70E.
Skills from this Unit:  
Students will:
· Identify and minimize or correct unsafe conditions and unsafe actions.
· Properly adjust, wear, and use fall arrest equipment.
· Select and wear the proper respiratory protection for a given situation.
· Perform lockout tag-out procedures.
· Perform a hazard assessment for a given situation and recommend the appropriate PPE.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

_x_ 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

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

_x_ Observe students role playing

	
	Peer-assessment  

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

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

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

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test
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•
LESSON 1: DEMONSTRATE SAFE WORKING PROCEDURES IN THE ELECTRICAL/ELECTRONIC ENVIRONMENT

1.
Identify the standards. Standards should be posted in the classroom.

ACCT -LVE1-1 
Students will demonstrate an understanding of, and apply general construction and specific OSHA and EPA safety concepts and practices. 

a) 
Demonstrate safe working procedures in the electrical/electronic environment. 

b)
 Identify electrical hazards and how to minimize them in the workplace. 

c) 
Explain safety issue concerning lockout, tag out, PPE, assured grounding and isolation programs, confined spaces, breathing and fall protection. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· When is safety important in the workplace?
· What is OSHA and what do they govern?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Controlled access zone
	Grounded
	Insulating blankets

	Hot sticks
	Fibrillation
	GFCI

	Low voltage
	Lockout tag-out hardware
	Affected employee

	NFPA 70E
	Fuse Puller
	Shorting probe

	OSHA
	Asbestos
	PCB’s

	PFAS
	Fireman’s rule
	Confined space

	Toxic
	
	



Have examples (where appropriate) to pass around or view as you review the vocabulary.
4.
Take 5 minutes at the end of each class to review the material covered. Ask students to tell of their experiences with electricity and then review common electrical hazards.

5. 
Watch the Industrial Safety 101 Part 1 Video http://www.youtube.com/user/WESCODistribution#p/u/8/4EI2hXYQamA


●     Discuss electrical shock, what it is, how it occurs, and how much current it takes to cause an effect.

●
Cover percentages of accidents involving low voltage electricity and how they occur. Concentrate on the path of electricity through the body. Use a meg ohmmeter to show that electricity can flow through the body.
●
Discuss how electrical burns occur. Ask the class for ways to reduce the risk of electrical shock.

● 
Discuss limited approach boundaries of live electrical equipment.
6. 
OSHA Personal protective equipment (CFR 1910.335a):
●
What is PPE and when is PPE required?
●
OSHA Protective equipment and tools (CFR 1910.335a).
●
Show and explain insulated tools.
●
Ask students to identify insulating materials and their uses.
7.
Rubber Protective Equipment:
●
Discuss and demonstrate the use of voltage rates rubber gloves. 
●
Differences in type 1 and type 2 protective equipment and how they protect the individual.
●
ANSI voltage classifications and colors and what they mean.
●
Leather protectors for rubber gloves, why are they important?
●
Proper use, cleaning, and inspection of rubber gloves and why each is significant.
●
How, where, and why to use insulating blankets?
●
How do you clean and inspect insulating blankets to be used in the shop?
●
What are the best personal clothing choices for electrical work?
8.
Assign students each of the safety practices and let them practice the procedure.
•
LESSON 2:  IDENTIFY ELECTRICAL HAZARDS AND HOW TO MINIMIZE THEM IN THE WORKPLACE

1.
Review Essential Questions. Post Essential Questions in the classroom.

●
When is safety important in the workplace?
· What is OSHA and what do they govern?

2. 
Show and let the students handle a hot stick, fuse puller, and shorting probes


Discuss when, where, and how to use:

●
Hot sticks
●
Fuse pullers

●
Shorting probes

●
Eye protection
3. 
●     Stress the importance of verifying that circuits are de-energized.
●
Explain how to determine a circuit as de-energized.
●
Demonstrate how to check a circuit.
●
Stress the hazards associated with jewelry while working with electricity.
●
Explain the importance of planning a job and having someone around if the work has to be done 
energized.
●
Have the students write a job hazard analysis for a simple electrical job (changing a light bulb, or 
switch).            
4. 
Discuss the importance of OSHA as related to electrical safety:
●
Show the OSHA Electrical Safety-Construction PowerPoint, using the OSHA Electrical Safety-Construction Teacher Notes.
●
As you go along, have students find the electrical hazards in the photos and write how to minimize or remove them. Discuss their answers.
5. 
Summary: 


Stress that each individual is responsible for their own safety. If you don’t feel safe, it probably isn’t safe.

Have students research:
●
How electrical equipment with circuits should be de-energized and cleared or grounded.

●
How conductors, buses, and connections shall be considered energized until proven otherwise.
●
How OSHA regulations that apply to the job site (section 4.3.0 Content electrical level 1).
●
Write a one page report. Discuss their findings with the class. 
•
LESSON 3: EXPLAIN SAFETY ISSUES CONCERNING LOCKOUT, TAG OUT, PPE, ASSURED GROUNDING AND ISOLATION PROGRAMS, CONFINED SPACES, BREATHING AND FALL PROTECTION

1.
Review Essential Questions. Post Essential Questions in the classroom.

●
When is safety important in the workplace?
· What is OSHA and what do they govern?

2. 
Review OSHA lockout/tag-out rule. (Can use OSHA Regulations Electrical General Handout for an example.)

http://www.osha.gov/SLTC/powergeneration/index.html
●
Give examples and demonstrate safely lockout/tag-out for both electrical and mechanical energy. 
● 
Explain the training needs for both employees and supervisors. 
●
Demonstrate lockout/tag-out devices and tags and discuss their uses. 
●
Discuss procedures and the need to follow a sequence of operation for the lockout process. Be sure to stress the importance of following a sequence of steps to restore power. 
●
Discuss when, how, and what must be done in the event a lockout must be removed when the person who installed it is not available. 
●
Have students lockout/tag-out a mechanical device. Have students lockout/tag-out an electrical 
device. 
● 
Have students write the sequence they followed to lockout/tag-out and restore power to their 
assigned devices.
●
Have students practice lockout/tag-out and demonstrate that they can do the procedure. 
3.
Discuss NFPA 70E. Explain the similarities and differences with OSHA and NEC. Review the section on OSHA CFR 1910.335A Personal Protective Equipment (PPE). Show the Ground Fault Protection on Construction Sites Video from http://www.osha.gov/SLTC/video/groundfault/video.html

Discuss assured grounding and isolation programs:
●
Include what is covered (cords, caps, plugs, etc.). 

●
When equipment should be checked.
●
The process for recording inspections.
Discuss confined spaces – what they are and how they are evaluated. Non permit required confined spaces.
Permit required confined spaces. Permit required confined spaces with ventilation. Stress the importance of training.
4.
Discuss various types of respiratory protection: 

●
Match various respirators with the situation in which they should be used.
●
Particulate (dust mask).
●
Chemical and mechanical filter.
●
Gas and vapor removing.
●
SCBA self contained air source.
●
Discuss solvents, asbestos, battery banks.
● 
Stress the importance of being aware of PCB’s and the dangers of vapor lamps (fluorescent, mercury vapor, etc.).
●
Demonstrate the use of respiratory equipment to students.
5. 
Show the OSHA Fall Protection PowerPoint, using the OSHA Fall Protection Teacher Notes:
●
Discuss fall protection.
●
Who needs training and when.
●
When the 6 foot rule applies and when it doesn’t.
●
How guardrail systems have to be constructed and when and where they are required.
●
Harness and lanyard systems.
●
Anchor points for personal fall arrest systems.
●
Selection of PFAS.
●
What to do in the event you have to rescue someone from their PFAS.
●
Have students put on and adjust a PFAS and have them support their full body weight from a suitable anchor point.
●
Demonstrate procedures to remain safe during falls. 
•
ATTACHMENTS FOR LESSON PLANS:


OSHA Electrical Safety-Construction PowerPoint

OSHA Electrical Safety-Construction Teacher Notes


OSHA Regulations Electrical General Handout

OSHA Fall Protection PowerPoint


OSHA Fall Protection Teacher Notes
•
NOTES & REFLECTION:

The OSHA PowerPoints are a wonderful resource. 

Fluke test equipment website has free electrical safety DVD’s, http://www.fluke.com/Fluke/usen/solutions/electrical/
Ground Fault Protection on Construction Sites Video



http://www.osha.gov/SLTC/video/groundfault/video.html
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Culminating Unit Performance Task Title: 
Safety Precautions Trivia
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Divide students into small groups of three or four. Using the Safety Precautions Trivia Handout, quiz the students. Each group must write an answer and submit it to you for the corresponding points. Any group that gets at least 50 points can be rewarded by candy, extra credit, etc. 
Attachments for Culminating Performance Task: 


Safety Precautions Trivia Teacher Key

Safety Precautions Trivia Handout
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Web Resources:
●
Contren Learning Series - Electrical Level-1, FOR PURCHASE
http://ptgmedia.pearsoncmg.com/imprint_downloads/nccer/pdfs/2010%20NCCER%20Cat%204
%20Web%202-11-10.pdf
●
Electrical Safety - Construction and Fall Protection PowerPoints 
http://osha.gov/dte/outreach/construction_generalindustry/const_outreach_tp.html
●
Ground Fault Protection on Construction Sites http://www.osha.gov/SLTC/multimedia.html
●
Industrial Safety 101 Part 1 
http://www.youtube.com/user/WESCODistribution#p/u/8/4EI2hXYQamA
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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