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Introduction
Annotation: 
This lesson is a combination classroom and lab session in which the students will learn about various aspects of electrical safety.  The students will be able to recognize and identify safe working practices in a construction environment.  The students must be able to explain the purpose of OSHA and how it promotes the safety of workers.  The students demonstrate the ability to identify electrical hazards and know how to eliminate or minimize them in the work place.  The students will be able to explain safety practices dealing with lockout/tagout procedures, confined space rules, respiratory protection, and fall protection systems.  The student must be able to select and use the proper personal protection equipment, assess the hazards and choose safe working procedures for a situation.
Grade(s): 
	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  10 hours
Author:   Cedric Salisbury (Baldwin County High School)
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-E1-1 Students will know, understand, and apply general construction and specific OSHA and EPA safety concepts and practices.

a. Demonstrate safe working procedures in the electrical environment.

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

c. Explain safety issues concerning lockout/tagout, PPE, assured grounding and isolation programs, confined spaces, breathing and fall protection.

GPS Academic Standards:
SSCG4. The student will demonstrate knowledge of the organization and powers of the national, state and local governments.
ELA9RL5. The student will understand and acquire new vocabulary and use it correctly in reading and writing.

SSUSH16. The student will identify the key developments in the aftermath of WWI.

National / Local Standards / Industry / ISTE:
Module 26102-08 – Electrical Safety.
1) Recognize safe working practices in the construction environment.

2) Explain the purpose of OSHA and how it promotes safety on the job.

3) Identify electrical hazards and how to avoid on minimize them in the workplace.

4) Explain safety issues concerning lockout/tagout, confined space entry, respiratory protection, and fall protection systems.
5) Develop a task plan and a hazard assessment for a given task and select the appropriate PPE and work methods to safely perform the task.


Understandings & Goals

Enduring Understandings:  
The course Electrical 1 is designed for the student that has a serious interest in a career in the electrical trades.  The student will receive instruction in worksite safety and the necessity for following the National Electrical Code and local electrical codes.  The student will delve into electrical theory and OHM’s Law in order to gain an understanding of the science behind the flow and action of electricity.  The student will gain additional skills in the use of both common construction tools and those specific to the electrical trade.  This course fulfills the prerequisite obligation for further study in Electrical II.
Essential Questions:   
Why is it important to know, understand and follow electrical safety procedures?
Knowledge from this Unit:  
MODULE 26102-08 – ELECTRICAL SAFETY
1. Describe safe working practices in an electrical environment.
2. Describe the purpose of OSHA how it promotes job-site safety.
3. Identify and describe electrical hazards and how to avoid them.
4. Describe basic safety issues concerning lockout/tagout, confined spaces, respiratory and fall protection systems.
5. Develop a task plan and a hazard assessment for a given task and select the appropriate PPE and work methods to safely perform the task.
Skills from this Unit:  
MODULE 26102-08 – ELECTRICAL SAFETY
1) Demonstrate or simulate a job-site safety inspection.
2) Demonstrate or simulate how to avoid potential electrical hazards.
3) Demonstrate or simulate lockout/tagout procedures.

4) Demonstrate or simulate confined space entry procedures.

5) Demonstrate the proper selection and use of respiratory and fall protection equipment.

6) Demonstrate the selection and testing of other PPE equipment.




Assessment(s)
Assessment Method Type: 
	X
	Pre-test

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

	
	_X_ Quizzes/Tests

_X_ Unit test

	x
	Group project

	x
	Individual project

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

	
	_X_ Self-check rubrics   

__ Self-check during writing/planning process

_X_ 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

_X_ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

_X_ Observe students role playing

	X
	Peer-assessment  

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

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

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

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title:  
Electrical Safety Unit Test, ELECTRICAL SAFETY LEVEL ONE:  Performance Tasks
Assessment(s) Description/Directions:

Administer the work book module 26102-08 as a pre-test

Administer the Trade Terms Quiz at the end of the module.

Administer the Module 26102-08 Examination at the end of the module and report the results.

Attachments for Assessment(s): 
Electrical Level 1 Work Book, Module 26102-08

Trade Term Quiz

Module 26102-08 Module Examination


Learning Experiences
Sequence of Instruction
MODULE 26102-08 – ELECTRICAL SAFETY
1.0.0 Introduction

Objectives

1. Recognize safety working practices in the construction environment.
2. Explain the purpose of OSHA and how it promotes safety on the job. 

3. Identify electrical hazards and how to avoid or minimize them in the workplace.

4. Explain safety issues concerning lockout/tagout procedures, confined space entry, respiratory procedures and fall protection systems.
5. Develop a task plan and a hazard assessment for a given task and select the appropriate PPE and work methods to safely perform the task.

Required Student Materials

1)  Appropriate personal protective equipment –PPE

2) Sharpened pencils and paper

3) An available copy of the latest NEC.

Prerequisites

Successful completion of Occupational Safety and Fundamentals, which includes the Core Curriculum: Introductory Craft Skills, Introduction to Construction, and Electrical Level One, Module 26101-08.
Introduction
1) Identify the main types of hazards found on construction sites.
2) Discuss “What is wrong with the picture?” or role play a safety demonstration of good and bad practices. 
2.0.0  Electrical Shock
1)  Emphasize that electrical shock is the leading cause of death in the electrical industry.
2)  Identify within the training facility, locations of potential electrical shock, electrical equipment and safety equipment.

3)  Describe procedures to follow if a person is subjected to an electrical shock.

2.1.0 The Effect of Current
1)  Explain the effects of various current levels on the human body. 
2)  Explain the effects of a shock on the human heart and fibrillation.

3)  Demonstrate ungrounded, grounded, double insulated tools and using ground fault circuit interrupter (GFCI) protection.

4)  Explain the low voltage is considered to be 600 volts or less.

5)  Explain the three primary factors that determine the severity of a shock when a person becomes part of an electrical circuit.

6)  Discuss the effects of electrical, are, thermal contact burns.
7)  Emphasize the danger of low-voltage arcs.
3.0.0  Reducing Your Risk

1)  Emphasize the importance of following safety policies and OSHA standards.

2)  In the lab, simulate the proper approach distances for various live parts.


3)  Emphasize the importance of being familiar with common protective equipment.

4)  Discuss case histories and emphasize the importance of wearing personal protective equipment (PPE).  
3.1.0 Protective Equipment
1)  Discuss OSHA requirements for PPE.
2)  Provide various types of common PPE for the students to examine.

3)  In the lab, practice the application and use of PPE.  If possible, have a demonstration from the local power company about their safety training and equipment.

3.1.1 Rubber Protective Equipment

1)  Explain the various classes of rubber protective equipment.
2)  Demonstrate and have the students complete inspections of PPE.

3)  Explain and demonstrate the marking requirements for PPE

4)  Stress to students that work on energized equipment must be pre-approved by a supervisor or instructor.

5)  In the lab, practice the proper care and testing of rubber gloves.

3.1.2 Protective Apparel

1)  Discuss the use of insulating blankets and other protective equipment used by electricians.
2) Emphasize the importance of inspecting protective equipment before using it.
3.1.3 Personal Clothing

1) Discuss the types of personal clothing can be dangerous on the job.

2)  Identify basic personal protective apparel.

3.1.4 Hot sticks

1) Describe hot sticks and explain how they are used.
3.1.5 Fuse Pullers

1)  Describe fuse pullers and explain how they are used.

2)  Emphasize that a fuse puller should only be used on de-energized circuits.

3.1.6 Shorting Probes

1)  Describe shorting probes and explain how they are used.

3.1.7 Eye and Face Protection

1) Discuss eye and face protection.
3.2.0 Verify That Circuits Are De-energized

1) Explain how to verify that a circuit is de-energized.

2) In the lab, use a VOM, test light or other instrument to verify that a circuit is both live and de-energized.

3)  Emphasize the dangers of performing unfamiliar tasks on energized circuits.

4)  Explain that the first time a task is performed, it cannot be done energized.
3.3.0 Other Precautions

1)  Demonstrate the removal of jewelry that may be electrically conductive.

2)  Emphasize the when working on energized equipment, it is safer to work in pairs.

3)  In the lab, practice making a plan for a basic project.  

4)  Emphasize the importance of not planning as you go.
5)  Emphasize that a worksite is always changing and that it is critical to stay alert.
4.0.0 OSHA
1)  Explain the purpose of OSHA

2)  Emphasize the importance of following safety rules and point out the penalties for failure to follow the rules.

3) Provide copies of the NEC and OSHA safety regulations for the students to examine.
4.1.0 Safety Standards

1)  Identify the OSHA standards that apply to electrical work.
4.2.0 Safety Philosophy and General safety Precautions

1)  Identify the OSHA standards that apply to electrical work.

2)  In the lab, point out situations covered by OSHA and the NEC.
3)  Discuss OSHA’s safety philosophy and general safety precautions.

4)  Define what a qualified person is.  Explain that it involves having the proper training and experience to complete a certain task.

5)  Discuss OSHA requirements for de-energizing circuits before working on equipment.

6)  Discuss working on energized systems. 

7)  Provide a company safety manual for students to examine.  The local power company may be able to provide them.

8)  Explain that all circuits should be considered live until proven otherwise.

9)  In the lab, have the students use test equipment to check different circuits.

10)  Review additional procedures required when using lockout devices.

11)  Review the procedures for resetting a low-voltage (600 volts or less) circuit breaker.

12)  Review the procedures for replacing fuses.

13)  In the lab, practice using lock out devices, resetting breakers, and replacing fuses.
4.3.0 Electrical Regulations
1)  Review OSHA regulations for job site electrical safety.

2)  Provide the students with a GFCI to examine.

3)  In the lab, have the students prepare a proper setting using a GFCI and extension cord.

4)  Explain that it is important to use grounded or double-insulated tools.   

5)  Discuss case histories and show examples of electrical accidents.

6)  Ask the students if they have used equipment without having proper GFCI protection.
4.3.1 OSHA Lockout/Tagout Rule
1)  Review the OSHA lockout/tagout rule

2)  Explain that OSHA provides only a minimum standard.  

3)  From a training manual, emphasize a company’s lockout/tagout procedures.

4)  In the lab, demonstrate and practice using a lockout device.

5)  Explain how power is restored after a lockout/tagout.

6)  Discuss emergency removal of lockout/tagout devices.
4.4.0 Other OSHA Regulations

1) Ask the students to identify unsafe practices form pictures or slides.

2)  Review additional OSHA regulations for PPE.

3)  Emphasize the importance of verifying that circuits are de-energized.

4)  Explain that in older building, wiring changes may present special problems for an electrician.
5.0.0 NFPA 70E

1)  If possible, obtain a copy of NFPA 70E, Standard for Electrical Safety in the Workplace.

2)  Introduce to the students, the NFPA electrical safety standard.

3)  Compare and contrast the NEC, NFPA 70E, and OSHA standards.

4) Have the students review NFPA 70E sections 6.0.0-9.2.0 and discuss.
6.0.0 Ladders

1)  Review the safety rules for ladders.

2)  Emphasize the importance of using ladders made of non-conductive material when performing electrical work.

3) Review the safety rules for straight and extension ladders.

4)  Using visual aids, explain how to properly position straight ladders. 

5)  Review the safety rules for step ladders.

6)  In the lab demonstrate and practice the visual inspection process for ladders.

7)  In the lab, demonstrate and practice the proper use of step and straight ladders.

8) In the lab, demonstrate and practice the “fireman’s rule” for straight ladders.

9)  Explain the dangers of leaving tools or materials on the step ladder.
6.2.0 Scaffolds


1)  Discuss the hazard of working on scaffolding.

2)  Review the safety guidelines for scaffolds.

3)  In the lab, if possible, have the students assemble a scaffold, check the scaffold and demonstrate safe use of it.
7.0.0 Lifts, Hoists, and Cranes

1)  Discuss the safety precautions for working around lifts, hoists and cranes.

2)  Emphasize that only people who have been trained in rigging should do rigging for a lift.
8.0.0 Lifting

1)  Describe proper lifting procedures.

2)  Have the students practice proper lifting techniques.
9.0.0 Basic Tool Safety

1)  Emphasize the importance of learning how to use a tool properly.
2)  Emphasize the need for reading the operator’s manual before using a tool for the first time.

3)  Review the Basic hand and power tool safety.
9.1.0 Hand Tool Safety

1)  Emphasize the importance of using the proper tool for the job.

2)  Emphasize the need for regular inspection and maintenance of hand tools.
3)  In the lab, demonstrate and practice hand tool usage.
9.2.0 Power Tool Safety

1)  Review power tool safety rules.

2)  Emphasize that a student should not use a tool if they are unsure of how to use it correctly.

3)  In the lab, demonstrate and practice how to inspect power tools, batteries and cords for potential hazards.

4)  In the lab, demonstrate and practice use of power tools.

5)  Emphasize the dangers involved with pneumatic powered tools.

6)  Explain the need for the grounding prong and the dangers involved when it is removed.
10.0.0 Confined Space Entry Procedures

1)  Define a confined space.
2)  Describe different types of confined spaces.

3)  Emphasize that only trained individuals may enter confined spaces.

4)  Review the general requirements for working in confined spaces.
5)  Discuss the hazards involved with confined space entry.

6)  Review the different types of ventilation and breathing apparatus procedures.
11.0.0 First Aid

1)  Emphasize the importance of proper first aid training.

2)  Determine the student’s training level in basic first aid.

3)  Discuss the availability of first aid training.

4)  In the lab, show the location of the first aid supplies and emphasize that they are to be used in emergency situations only.
12.0.0 Solvents and Toxic Vapors

1)  Review the safety precautions necessary when using solvents.

2)  Review the hazards involved in using solvents.
3)  In the lab, examine several different solvent containers to identify flash point and other important information.  

4)  Use a transparency or a power point to discuss information contained on a MSDS.

5)  In the lab, show the location of the MSDS data book.

6)  Make a copy of a MSDS of a common chemical for each student to examine.

7)  On the computer practice finding a MSDS for common household chemicals.

8)  Discuss the need for respiratory protection when using solvents.

9)  Describe and, where possible, show different types of respiratory protection.

10)  Emphasize the importance of proper training and adherence to safety policies.
13.0.0 Asbestos

1)  Describe asbestos and where it was used.  
2  In the lab, have the students look at heating pipes for molded corners on insulation and explain that these may contain asbestos.

3) Discuss the hazards of working with asbestos.

4) Emphasize that even though contact with asbestos may not present any immediate discomfort, the long-term effects can be deadly.

5) On the computer have the students find, mesothelioma.
14.0.0 Batteries
1)  Discuss the explosive hazards involved when working with batteries.
14.1.0 Acids

1)  Describe the acid hazards involved when working with batteries.
2)  Emphasize that lead acid batteries form an explosive gas and that no flames should be near a battery.

14.2.0 Eye Wash Station

1)  Describe eye wash stations and how they are used.

2)  If available, demonstrate the use of an eye wash station.
3)  Emphasize that an eye station is there for a reason and not a toy.
15.0.0 PCBs and Vapor Lamps

1)  Discuss PCBs and vapor lamp hazards.

2)  Emphasize that contact with PCBs can cause various diseases.

3)  Explain how to properly handle a vapor lamp.

16.0.0 Fall Protection
1)  Explain that fall protection is required for all employees who work in areas where they may be exposed to a fall of 6 feet or more.
16.1.0 Fall Protection Procedures

1)  Explain that workers must be protected by one of the three following methods: 1. Guardrail systems, 2. Personal Fall Arrest Systems, and 3.  Controlled Access Zone or other administrative system.

16.1.1 Guardrail Systems

1)  Describe a guardrail system.

2)  Explain guardrail requirements.

3)  When possible, in the lab, have the students practice installing clamps on cables following the OSHA standard.

16.1.2 Personal Fall Arrest Systems
1)  Describe a personal fall arrest system.

2)  Describe the components of a fall arrest system.

3)  In the lab, provide a fall arrest system for the students to examine.

4)  In the lab, show the students and practice how to properly inspect the fall arrest equipment.

5)  In the lab, show the students and practice how to anchor the fall arrest system.

6) In the lab, show the students and practice how to properly wear the fall arrest equipment.  Note the proficiency of each student.  This laboratory corresponds to Performance Task 3.

7)  Discuss maximum weight restrictions for fall arrest systems.

16.1.3 Controlled Access Zones
1)  Describe controlled access zones.
Summary
1) Discuss a professional safety philosophy

2) Show students how to perform a hazard assessment of a job.

3) Have the students practice performing a hazard assessment of a job.  Note the proficiency of each student.  This corresponds to Performance Task 4.

4)  Have the students complete the Review  Questions, and go over the answers prior to administering the Module Examination.

5) Ensure that all Performance Tests have been completed and Performance Profile Sheets for each student are filled out.  If desired, student proficiency noted during laboratory sessions may be used to complete the Performance Tests.  Be sure to record the results of the testing on Craft Training Report Form 200 and submit the results to the Training Sponsor.

6) Ask the students to complete the Key Terms Quiz.  Review the student’s answers and go over any questions the students may have.

7) Administer the Module Examination.  Be sure to record the results of the exam of Craft Training Report 200 and submit the results to the Training Program Sponsor.

ADDITIONAL RESOURCES-

This module is intended to present thorough resources for task training.  The following reference works are suggested for both instructors and motivated students interested in further study.  These are optional materials for continued education rather than for task training.

American Electrician’s Handbook, Latest Edition.  Terrell Croft, Wilford Summers. McGraw-Hill Companies

Dr. Watts Pocket Electrical Guide 2008.  M. Shapiro. W Marketing.

Small Business Handbook.  OSHA Publication 2209-02R

UGLY’s Electrical References, 2008 Edition.  George Hart, Sammy Hart. Jones and Bartlett Publishers.

Attachments for Learning Experiences: 
OSHA  safety “flash” cards and OSHA “Tool Box Topics”
Pearson/Prentice Hall, Power Points to accompany Electrical Level 1, 2008 NEC.

Pearson/Prentice Hall, Test Gen 7.4 Electrical Level 1, 2008 NEC Revision.

Culminating Performance Task 
Culminating Unit Performance Task Title:  
MODULE 26102-08 –  ELECTRICAL SAFETY
Electrical Level 1: Electrical Craft Skills Performance Tasks
Culminating Unit Performance Task Description/Directions/Differentiated Instruction:

Electrical Level 1: Electrical Craft Skills Performance Tasks-This material can be found on the web at    http://ptgmedia.pearsoncmg/imprint_downloads/nccer/PDFs/P-Electrical08.pdf  
This is part of an ongoing assessment that is completed as units are covered.
Attachments for Culminating Performance Task:

http://ptgmedia.pearsoncmg/imprint_downloads/nccer/PDFs/P-Electrical08.pdf

Unit Resources

Web Resources:  
http://www.cefga.org/ http://www.osha.gov/  http://wwwprenhal.com/  
http://ptgmedia.pearsoncmg/imprint_downloads/nccer/PDFs/P-Electrical08.pdf
Attachment(s): 
Materials & Equipment: 
Overhead projector and screen



     Shorting probes



Transparencies





     Safety glasses

Blank Acetate sheets




Company safety manual




Transparency pens




GFCI device





Whiteboard/chalkboard




Lockout/tag out device
and labels


Markers/chalk





Step ladders






Pencils and paper




Straight ladders

Copy of the latest edition of the



Solvent MSDS





National Electrical Code




Fall arrest system



OSHA Electrical Safety Guidelines (pocket guide)

Safety harnesses

NFPA 70E





Access to eye wash station


Various types of personal protective and safety

TV/DVD/VCR player

      equipment, including:



Safety videos

      Rubber gloves




Module Examinations

      Insulating blankets




Performance Profile Sheet

     Hot sticks





Hand tools

     Fuse pullers





Power tools

What 21st Century Technology was used in this unit?
Top of Form

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	X
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	X
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	X
	Electronic Game or Puzzle Maker

	X
	Email
	X
	Website
	
	


Bottom of Form
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