Module 26102-08
Electrical Safety

Lesson 1 of 3: Protecting Against the Effects of Electrical Hazards 

This lesson is a classroom and lab session in which the students will learn about the hazard of electrical shock, including its effect on the human body, how to reduce potential injury due to electrical shock, and OSHA-mandated safe work practices related to electrical shock. A demonstration of selecting, inspecting, and putting on voltage-rated gloves is included, as well as OSHA-recommended lockout/tagout procedures.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Identify the effects of current flow through the human body.

2. Maintain a safe approach distance based on the voltage level present.

3. Select, inspect, and properly put on voltage-rated insulating gloves.

4. Define OSHA and the electrical safe work practices mandated and/or recommended by OSHA

5. Comply with a lockout/tagout plan.

6. Understand the purpose of NFPA 70E.

Performance Requirements

· None
Reading Assignment

· Module 26102, Sections 1.0.0 thru 5.0.0

Slide Presentation

· Module 26102, Part 1 (Slides 1 thru 14)

Suggested Equipment/Materials 

· At least three classes of voltage-rated gloves

· Lockout/tagout devices and disconnecting devices to practice applying locks and tags

· Insulating PPE such as blankets, aprons, etc.

· GFCI circuit breaker and GFCI receptacle

· Hot stick, fuse puller, and any other electrical safety equipment available

· Disassembled double-insulated tool

Suggested Student Activity

· Have students locate electrical utility work being performed in their area, and from a safe approach distance, list electrical safety equipment and safe work practices being used or applied. Include such equipment and devices as insulated bucket trucks, insulated tools, gloves, blankets, safe distances, etc.

Testing

· Module Review Questions 1 – 8

· CONTREN Connect Active Figure 3

Suggested Lab Activity

· Have the students select the correct voltage-rated glove for a given voltage. Use Performance Project 26102-3, Selecting, Testing, and Using Voltage-Rated Gloves.
· Have the students apply a lock and tag to a disconnecting device. Use Performance Project 26102-2, Perform Hazard Assessment and Follow Lockout/Tagout Procedures.
Additional Resources

· NFPA 70E, Standard for Electrical Safety in the Workplace, National Fire Protection Association, Quincy, MA: National Fire Protection Association.
· OSHA 29 CFR Part 1910 and OSHA 29 CFR Part 1926, Occupational Safety and Health Administration, U.S. Department of Labor.

· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.

· Contren Connect Electrical 1 Anotated Instructors Guide (available from NCCER).
SLIDE 1

· Review the objectives to be covered in this module. Ask the students if they have any questions.

· Explain that students must obtain a score of 70% on the Module Exam and perform certain tasks to the satisfaction of the instructor to receive credit for the module.
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SLIDE 2

· List common electrical hazards.
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Objectives

When you have com pleted this modle, you will be able to do the following

1

2
3
s

Recogrize safe workin practices inthe construction environmert
Explainthe purpose of OSHA and howt pramates safety onthe job.

Identify electrcal hazards and hawta avaid or minimize them in the werkplace.
Explain safety issues concerming lockouthagout procedures, confined space.
eriry, respiatory protection, and fall protection systems

Develon atask plan and a hazard assessment fr & given task and select the
apprapriate PPE and work methods to safely perform the task





SLIDE 3

· Explain that the effects of electrical shock are dependent on many variables.

· Explain that the reason the majority of fatal shocks are caused by voltages below 600 volts is because of frequent exposure to these voltages.
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1.0.0 INTRODUCTION

Electricians are exposed to many hazards. Amongthe most common -
threatening hazards are fals rom high places, electrocution, being crushed by,
faling objects, and being struck by fying objects or moving equipment.

Other potertial hazards are cuts, burns, sprains, and injuries o the eyes from
chemicals or abjects.

The important thing to remember is that al these hazards can be avaided by
folowing proper safety practices al day, every day
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= 2.0.0 ELECTRICAL SHOCK

The human bady is a gaad conductar af electricity and s therefore subject fo the
hazards of electrical shock.

Ifthe oy contacts a live slectrical circut, currert wil fowthrough the body to
the graund. A curtert o= small as one-tenth of an ampere can cause a fatal
shack

n electrical shock can cause the heart thythm to change, which s known as
fibrilation. The arly ay ta comect his is by having a medical persan aply a
defbrilator.

Electical shack can elsa cause serious bums or heart stoppage, or the reaction
o the shock can cause  fal

The amourt of current measured in am peres that passes thiough a body.
determines the autcame of an electrical shock.

The higher the voltage and current, the arester the chance for @ fatel shock.
However, the maiority o fatal shocks are caused by low voltages, that i,
Voltages belows00 volts.






SLIDE 4

· Emphasize the importance of using grounded or double-insulated tools and GFCIs.

· Point out that electrical burns can be caused by current flow through the body or by arc flash, which can also throw objects and molten metal.
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= 2.0.0 ELECTRICAL SHOCK

Electical hand taols are anather camm on cause of electrical shocks. Most can
be preverted by falowing proper safety practices and by using orounded or
double insulated t00ls and ground fault circut interrupters (GFCls).

The amourt of electical current passing through the human body depens on
the valtage present and the resistance of the bacly.

You can receive a shock ifyou come ifto contact wih a live slectrical crcuit or
with 2 conductor that i in cortact with a ive dircut.

It your sKin s damp, it lowers your body's resistance, which can increas the.
current fowihmugh your body. & cut o abrasion can have a similar efiect
Burns are a comman result of an electrical shock. Electical burns can be very
severe and require immediate medical attertion

Burns can be caused by current flow throughthe hody and over the surface of
the skin
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SLIDE 5

· Explain that the approach distances listed relate to qualified persons. 

· Note that unqualified persons must maintain a much greater approach distance.
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=" 3.0.0 REDUCING YOUR RIS

There are many things you can do to reduce or liminate the possikilty of getting
an electrc shack. One afthe i to maintain the prescribed minimum safe
distance fom energized electrical circuts.





SLIDE 6

· Provide voltage-rated rubber gloves for the students to examine.

· Explain that the insulating properties are provided by the rubber gloves, and the leather sleeves only protect the rubber gloves from punctures.
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* Rubber gloves with leather protectors are use to prevent the skin fom
coming into cantact wih energized circuts.

* Play video on Side 68,

Figure 2 Rubber gloves and leaher protectas.




SLIDE 7

· Show how to identify the voltage rating on a pair of gloves.

· Demonstrate how to inspect rubber gloves.

· Explain that gloves must be tested by a certified testing lab every six months.
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=" 3.0.0 REDUCING YOUR RIS

Glaves are divided info six prtective classes, ranging fram Class 00 for up to 500
volts, ta Class 4 for up to 36,000 volts Class O glaves are refed up to 1,000 vot=
Pratective oloves must be inspected and tested by the user atleast ance a day.
Gloves must be tested every six morths by a cerlified testing lab. The inspection
date and voltage rating must be stenciled on the gloves.

Keepinmind that ptroleun products, hand creams, and other m aterials have the
potential to damage ubber dloves.

Play video on Slide 7C.
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SLIDE 8

· Provide samples of other PPE such as blankets, aprons, gauntlets, hot sticks, fuse pullers, grounding straps, face shields, and other eye protection.

· Emphasize that all circuits are considered energized until proper steps have been taken to put the circuit or equipment in an electrically safe work condition.
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=" 3.0.0 REDUCING YOUR RIS

Rubber insulsting blankets are used to cover electrical ecuimentto prevent
contact. They are not ntended to be used on the foor

In addition to rubber oloves and blankets, industrial plants may recire protective
apparel such as flash suts, face shields, and rubber siesves.

Electrcal workers should vear cotton dofhing, fher4oed boots o shoes, and
hard hats. Clothing of synthetic mateial should be avoided because it wil meft
under high temperstures.

Hot sticks are insulated to0ls used when operating disconnecting switches,
replacing fuses, and applying of rem oving temporary grounds

Different types of hat slicks are used for dferent puoses.

Hot sticks should be stored away o direct sunlight and kept avey fom
petroleum products. They are often keptin 3 capped pipe.

A plastic or fherglass fuse puler must be used to remove or install a fuse. The
type vith a spread guard s preferred






SLIDE 9

· Explain that OSHA 29 CFR Part 1910 covers safety regulations related to general industry, and OSHA 29 CFR Part 1926 covers safety regulations related to the construction industry.

· Explain the importance of lockout/tagout and the proper techniques used to safely turn on or reset a circuit breaker.
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SLIDE 10

· Pass around a double insulated tool that has been disassembled so that the students can see how the interior insulation lines the housing. (Make sure the power cord has been removed to prevent the tool from being energized.)

· Explain that electrical tools that are not double insulated must have a power cord that includes a grounding conductor.

· Emphasize the importance of NEVER removing the grounding prong from either an extension cord or an electrical tool.
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4.0.0 OSHA

OSHA s a federal govemmert agency formed or the purposs of assurng safe
and healtny vorkplace conditions.

OSHE publishes and enforces workplace health and satety regulations.

OSHA standanis of interest ta vorkers Inthe canstrudion field are OSHA 29 GFR
Part 1926, which s specificto construction, and OSHA 29 CFR Part 1910, which
is the standard for incustry n general. Either or both may apply, depending on the
cireumstance.

The mast im portent safety rle s to de-eneryize, lack aut, and tag all electrical
ecquipment befors working on it

Lockout must be done properly. Locking cireut breakers (kiklocks) are intended
only for sequencing operation and may not be ussdito lock out a Gicut or system
11 lowevoltage circut breaker has tripped, check to m ke sure there is no
ectifment dam age or evidence of averheating o e hefore resetting .

Stand tothe side when resetiing the breaker. 11 s again, do ot attempt to
reslase t.

The same princile apples to blown fuses. Power must be de-energized and
locked out. & fuse-remaval hot stick must be used for fuses sevicing circufs
shove 600 otz
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The metal hausing of a paver hand taal must be graunded unless the taol s
double-nsulated

Play video on Side 108

Figure 4Double reulted slctid dll.





SLIDE 11

· Explain how a GFCI device provides electrical safety to the user.

· Pass around a GFCI circuit breaker and a GFCI receptacle.

· Explain that a GFCI circuit breaker protects all outlets connected to the circuit, whereas a GFCI receptacle only protects whatever is connected to it.
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SLIDE 12

· Explain that lockout/tagout procedures may differ for various locations.

· Explain the importance of reviewing and complying with the lockout/tagout procedures for the facility you are working in.
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Extension cords must be ofthe three-ire type an receptacles must be GFCI-
protectect

Figure 5 Typioal GFCI reoeptace




SLIDE 13

· Create a simple lockout/tagout program in class and have the students demonstrate their understanding by applying locks and tags to a disconnecting device according to the in-class program developed.
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OSHA 20 CFR Part 1926 provides lackout fagout reuirements for electical
mechanical, and other types of energy equipm et

Before working on any circut, ensure that s tagged and locked out
Keepinmind that your joh ste wil have s own lackouttagout procedures.

Figure € Lodkouttagaut devices.
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It is especially Important to note that every authorized employee must attach their
awn lock and tag.

Other OSHA regulations ofinterest invalve the use af hard hats, safely shoes,
eye protection, and proper clothing,

Play video on Side 13C.
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SLIDE 14

· Discuss the purpose of NFPA 70E.
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SUDE 148

5.0.0 NFPA 70E

I adltian to the NECS, the National Fre P rotection Assadiation alsa publishes
the Standard far Elecirical Satety i the Workpiace (NFPA 708).

The NECOspecifies the mirimum instalation provisions necessary to protect
people and propery from electrical hazards.

NFPA 70E deals wih the workplace hazards that arise during the nstallation,
operatian, and maintenance of electical equipm et

One standard applies to instalations, whie the ather applies to warkplaces.
They complem ent each otherto ensure safety

Play video on Side 145






TESTING and PERFORMANCE
· Have the students complete CONTREN Connect Active Figure 3.

· Have the students answer Review Questions 1 – 8 for Sections 1.0.0 – 5.0.0. Provide correct answers and remediation at the end of the quiz.
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