ESTS Student Workbook

PD

TWB

ESTS Electrical Worker
Canada Course
1.5

June 16, 2014

Employer:
Address:

Student:
Date:
Course
ID:
Facilitator
Name:
Phone
Number:

Copyright © 2014 ESPS Electrical Safety Program Solutions INC.

1

38

ESTS Student Workbook

PD

TWB

ESTS Electrical Worker
Canada Course
1.5

June 16, 2014

Table of Contents
Student Introduction ........................................................................................................................... 3
What is ESTS? ................................................................................................................................... 4
Subject Matter Experts, Who are we? ................................................................................................ 4
Subject Matter Expert, Student Question email form.......................................................................... 4
Recommendations for the Student ..................................................................................................... 4
How to Access your Course ............................................................................................................... 5
Completion Criteria............................................................................................................................. 5
How to Access your Training Certificate............................................................................................. 5
Support ............................................................................................................................................... 5
Course Overview ................................................................................................................................ 6
Minimum Technical Requirements ..................................................................................................... 6
Module 1) Course Introduction ........................................................................................................... 7
Module 2) Regulations, Consensus-based Standards and Best Practices......................................... 8
Module 3) Understanding Electricity in the Workplace ....................................................................... 9
Module 4) Electrical Hazards: Understanding the Danger ................................................................ 10
Module 5) Electrical Hazard Analysis ............................................................................................... 12
Module 6) Establishing an Electrically Safe Work Condition ............................................................ 15
Module 7) Engineering and Administrative Controls......................................................................... 17
Module 8a) Electrical Specific PPE, Tools and Equipment .............................................................. 19
Module 8b) Selection of PPE, Tools, and Equipment ....................................................................... 21
Module 8c) Electrical Specific PPE, Tools, and Equipment Management ........................................ 22
Module 9) Emergency Response, Incident Reporting and Program Maintenance ........................... 25
Module 10) Final Assessment .......................................................................................................... 26
Resource Toolbox Selections ........................................................................................................... 31
How to Wear an Oberon Arc Flash Suit ........................................................................................... 35
Donning (Coat, Bib-Overall, Hood) ................................................................................................... 35
Doffing (Removing your Suit) ........................................................................................................... 38

Copyright © 2014 ESPS Electrical Safety Program Solutions INC.

2

38

ESTS Student Workbook

PD

TWB

ESTS Electrical Worker
Canada Course
1.5

June 16, 2014

Student Introduction
Notice to the student:
Disclaimer of Warranties and Limitation of Liability
The information presented in this Workbook is prepared in accordance with recognized electrical engineering principles,
is for your general information only, and may change without notice. Information provided here should be relied upon in
specific applications with professional advice.
The publication of this material is not intended as an agreement, representation or warranty, expressed or implied, that
is suitable for any particular purpose or use regarding the information contained herein. Anyone using this information
assumes all liability from such use.
The information, recommendations, descriptions and safety notations in this document are based on ESPS Electrical
Safety Program Solutions Inc. and/or their representatives and affiliates experience and judgement with respect to
electrical safety and maintenance work. This information must not be considered to be all-inclusive or detailed to cover
all contingencies. When further information is required, the equipment vendor, material manufacturer or specific
legislation and or standards must be consulted.
This document is furnished in a most current condition at time of presentation. In some cases it has been customized to
specific client requests or requirements. In no event will ESPS Electrical Safety Program Solutions Inc. and/or its
representatives be responsible to the user in contract, in tort (including negligence), strict liability or otherwise for any
direct, special, indirect, incidental or consequential damage, expense or loss whatsoever. This includes but is not limited
to damage or loss of use of equipment, plant or power system, cost of capital, loss of profits or revenues, cost of
replacement power, additional expenses in the use of existing power facilities, or claims against the user by its
customers resulting from the use of the information recommendations, descriptions and safety notations contained
herein.
Canadian Standards Association Permission
With the permission of the Canadian Standards Association (operating as CSA Group), select material is reproduced in
this document from CSA Group documents, ‘Z462, Workplace electrical safety, Z460 Control of hazardous energy –
Lockout and other methods, and C22.1 Canadian Electrical Code Part 1’ which is licensed to or copyrighted by CSA
Group, 5060 Spectrum Way, Suite 100, Mississauga ON, L4W 5N6. This reprinted material is not the complete and
official position of CSA Group on the reference subject, which is represented solely by the standard in its entirety. While
use of this material has been authorized, CSA Group shall not be responsible for the manner in which the information is
presented, nor for any interpretations thereof. For more information or to purchase standards from CSA Group, please
visit http://shop.csa.ca/ or call 1-800-463-6727.
National Fire Protection Association Permission
Select materials have been reproduced in this document with permission from NFPA70E®, Electrical Safety in the
Workplace, Copyright © 2012, National Fire Protection Association, www.nfpa.org. This material is for informational
purposes, may not be relied upon for maintenance or other use in the workplace and does not constitute the complete
and official position of the NFPA on the referenced subject which is represented solely by the standard in its entirety.
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What is ESTS?
The Electrical Safety Training System (ESTS) is e-learning for your entire workforce. This multi-media based, highly
interactive experience is comprised of several modules with multiple lessons, knowledge checks and a final
assessment. The ESTS uses 2D and 3D “Virtual Electrical Workplace” scenarios as a learning aid to teach concepts.
The course content was developed using industry accepted best practices and Standards in support of meeting the
training requirements of OH&S regulatory due diligence for arc flash and shock. Our training is focused on the practical
application of the CSA Z462 Workplace electrical safety Standard and providing documentation tools in support of the
overall Occupational Health & Safety Management System and an Electrical Safety Program.

Subject Matter Experts, Who are we?
The ESTS courses were developed by ESPS Electrical Safety Program Solutions INC. ESPS is an engineering based
electrical safety consultancy based out of Calgary, Alberta, Canada. The course curriculum was created by Mr. Terry
Becker, P.Eng, CESCP, IEEE Senior Member. Terry’s full CV is available on LinkedIn. Highlights include over 23 years’
experience in Electrical Engineering, capital project support, maintenance support, code compliance, regulatory risk
management and electrical safety. Terry is a voting member and annexes working group leader on the CSA Z462
Technical Committee, associate member of the CSA Z463 Guideline for Maintenance of Electrical Systems, voting
member on the IEEE P1584 Technical Committee and actively participates on the NFPA 70E Technical Committee
Annexes Working Group.

Subject Matter Expert, Student Question email form
All questions can be emailed directly to Terry Becker, P.Eng. CESCP, IEEE Senior Member, the ESTS Subject Matter
Expert (SME) at terry.becker@esps.ca.

Recommendations for the Student
All Students are recommended to use this Workbook while completing their course. Students should also have a pad of
paper available for additional notes. Students are not required to have a personal copy of CSA Z462 however every
employer should have one available for reference.
We recommend you self-pace how you complete this training over the 30 day access period. The average completion
time for this course is ~6 hours. Everyone learns at a different pace so don’t push yourself to complete the course in
one long session. This e-Learning format allows you to spread out the training over several weeks. If you start the
training now and complete the final assessment a few weeks later you’ll need to spend more time taking notes,
reviewing the course, studying reference material and using this Workbook.
Use the Resource Toolbox (RT) found within the training course which is full of helpful reference tables, forms,
definitions, acronyms, and graphics.
Contact our SME (see information above) if you have any content related questions. Use the question form provided or
contact via the support network. Contact your company’s training facilitator for any internal company specific questions
such as corporate policies and procedures or your Electrical Safety Program.
All electrical safety training should be used in conjunction with an Electrical Safety Program (e.g. Occupational Health &
Safety Management System that can be based on CSA Z1000, COR, ANSI/AIHA Z10, VPP, or OHSAS 18001
frameworks). The intended hierarchal approach of CSA Z462 is for employers to first develop an Electrical Safety
Program before training their workers. If your employer doesn’t have an Electrical Safety Program we have simple to
use and easy to administer Electrical Safety Program solutions available. Have your employer contact us for more
information.
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How to Access your Course
Upon credit assignment you will receive an email that includes a comprehensive Student User Guide. Follow the
Student User Guide to access your Student Account and begin or continue your training course. If you have any
questions about when you are to access and complete your e-Learning course please contact your company’s training
facilitator.

Completion Criteria
The ESTS Electrical Worker Canada course completion time averages at 6 hours per student. The runtime of the
modules and lessons is 4 hours. Once your training course has been initiated you have 30 days to complete all of the
modules and the final assessment. All students are required to score at least 80% to successfully complete the course.
Two attempts are allowed to complete your final assessment. Should you fail twice you will need to start the entire
course over again, please contact your company’s training facilitator or supervisor should this happen.

How to Access your Training Certificate
Training certificates are available for you to save and/or print upon successful completion of this training course.
Instructions on how to access and print the training certificate are provided within the course itself after completing the
final assessment, work task scenario #3. You can access your training certificate from the “My Account” page on
www.arcflash-training.ca. Under the Courses title select “Print your Certificates & Diplomas.” Under the Status column
any issued certificates are available for you to click and open (in PDF format). If you have any questions about whether
you successfully completed your e-Learning course or what to do if you have failed please contact your training
facilitator.
All of your training history is stored within your training account. This includes time spent, course progress, exam scores
and questions answered. This data is available for export at any time and is never deleted.

Support
Support is available 365 days per year. Use the online tool available from within the training program for the fastest
response. For additional information on previous support requests follow this link to our website to follow up on open or
previous requests (https://644.yssecure.com/support_add.cfm). Alternatively you can email or call us using the
information below;
ESPS Electrical Safety Program Solutions Inc.
Monday-Friday 9-5pm MT (Mountain Time)
403-532-9050
support@esps.ca
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Course Overview
1) Introduction
3) Understanding Electricity in the Workplace

2) Regulations, Consensus-based Standards and
Best Practices
4) Electrical Hazards: Understanding the Danger

5) Electrical Hazard Analysis

6) Establishing an Electrically Safe Work Condition

7) Engineering and Administrative Controls

8a) Electrical Specific PPE, Tools and Equipment

8b) Selection of PPE, Tools, and Equipment

8c) Electrical Specific PPE, Tools, and Equipment
Management
9) Emergency Response, Incident Reporting and 10) Final Assessment
Program Maintenance

Minimum Technical Requirements
To run the ESTS programs, the computer you use must meet the following minimum specifications and you will require
a high speed internet connection:
Operating System

Windows XP, Windows Vista, Windows 7, Windows 8, or Mac OS X 5.7 or higher.

CPU

Core 2 Duo 2 Ghz, or greater

Memory (RAM)

2 GB or greater

Internet Connection

ADSL (128 kb/s) or faster

Monitor Resolution

1024 x 768, or greater

Web Browser

Internet Explorer 8 or higher,
Mozilla Firefox 13.0 or higher,
or Google Chrome 17.0 or higher
Note:
Safari is NOT supported at this time.

Course requires version 9 or higher
Flash
PDF
Note:

Adobe Acrobat Reader 8 or higher
If you are experiencing difficulty with load times of graphic content ensure that your internet connection is active
and operating at its optimal speed.
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Module 1) Course Introduction
Lessons
How to Use This Learning Tool

Training Overview

Plan-Do-Check-Act Process
OH&S Regulations, CSA Z462 and
Safe Work
Electrical Work Tasks

The Resource Toolbox

Pre-Course Assessment
The following steps will outline a safe
process for opening or closing a
circuit breaker or disconnect switch
under normal equipment operation.
As the steps appear one by one,
you’ll be asked to check whether or
not that step is currently a part of
your processes for performing this
task.
Module 1 Notes:

Details
This section explains how the lesson control panel works.
The menu will keep track of the lessons you’ve completed.
Click the “exit” button if you wish to save your progress and leave the course.
Click the “next” button to continue.
Course objectives.
Section covers what you will learn during the course.
Importance of electrical hazards, preventive and protective control measures
Explains course techniques
PDCA explanation.
Planning, Doing, Checking and Acting.
Explains how applicable Regulations and Standards are utilized.
Why electrical safety is required by law.
Shows how the training program interacts with your workplace.
Introduction to Normal vs. Abnormal
Operation vs. Energized electrical work.
Worker role introduction.
Added support tool.
Take away resources identified are also included within this Workbook.
Explains how to use the tool during the course.
Feedback:
Feedback provided based on your selections;
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Module 2) Regulations, Consensus‐based Standards and Best Practices
Lessons
Overview
OH&S Regulations
Consensus Based Standards

The Canadian Electrical Code (CEC)
Roles and Responsibilities
Employers
Employees

Details
Review OH&S Regulations and relevant CSA Standards.
How Standards apply to electrical safety.
Explain OH&S Regulations.
How Regulations apply to safe electrical work.
Development process.
How they are relevant.
Introduction to CSA Z462.
How the CEC applies.
Legal responsibilities.
Your role & responsibilities in electrical safety.
Relationship between employers and employees.
Manager role.
Supervisor role.
Electrical Worker competencies.
Overview of your electrical safety responsibilities.
Answers:

Knowledge Check Questions
Part 1 of the Canadian Electrical
Code is primarily focused on:
Which of the following are outlined in
the CSA Z462 Standard?
Which of the following is not normally
a role or responsibility of
employees?
True or False? CSA Z462 is based
on NFPA 70E.
Drag and Drop Student Activity: Employee vs. Employer
Implementing preventive and protective control measures to mitigate or
eliminate hazards
Caring for the safety of yourself and fellow employees
Creating, supporting and monitoring safety programs
Maintaining and monitoring programs or policies
Contacting your supervisor when protective controls or measures cannot be
implemented
Ensuring and maintaining the safety of every employee who works for you
Knowing about relevant work plans, hazard analysis techniques and
procedures
Ensuring employees are trained and competent
Module 2 Notes:

Who is responsible;

Copyright © 2014 ESPS Electrical Safety Program Solutions INC.

8

38

ESTS Student Workbook

PD

TWB

ESTS Electrical Worker
Canada Course
1.5

June 16, 2014

Module 3) Understanding Electricity in the Workplace
Lessons
Introduction to Working With
Electricity
Electrical Hazards
Shock
Arc Flash and Arc Blast
Working With Electricity

Qualified And Un-qualified Persons
Approach Boundaries

Details
Why learning about electrical hazards are necessary.
Basics of electrical hazards and energized electrical work.
Shock, Arc Flash and Blast.
Shock hazard and introduction to the effects on the body.
Explains what is an Arc Flash and how does it happen.
Introduction to the effects on the body.
How risk increases with energized electrical work.
Diagnostic or Testing.
Repair and Alterations.
CSA Z462 definitions and interpretations.
Expanded explanation of an electrical worker.
Explains the concept of approach boundaries.
Both shock and arc flash boundaries are covered.
Importance of preparation and planning.
Required procedures are discussed.
Answers:

Overhead Power Lines, Limits of
Approach
Knowledge Check Questions
From this image, please identify
which are the limited, restricted, and
prohibited approach boundaries by
clicking and dragging each label to
the boundary circle it identifies.
CSA Z462 defines a Limited
Approach Boundary as (multiple
choice):
If you’re unaware of the voltage of an
overhead power line, at least how far
away should you stay from it?
Drag and Drop Student Activity
Some of the following hazards are associated with an arc
flash, while the rest are associated with an arc blast.

Answers:

Which of the following work tasks could expose you to Arc
Flash and Shock hazards?
Resource Toolbox:
If you’d like to explore the limits of approach further, you can access the approach boundary illustration within the
Resource Toolbox.
Module 3 Notes:
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Module 4) Electrical Hazards: Understanding the Danger
Details
In depth look at electrical hazards and their effect on the human body.
Normal vs. Abnormal Conditions.
Case Histories/Testimonials
Paul Hebert, electric shock survivor.
Video testimonial.
Electric Shock
Definition, historical review.
Effects of Shock
Initial shocks based on levels of current and the effect on your body.
Severity and consequences.
Step and Touch Potential
Explanation of how different voltage levels create step and touch potential.
Review of various factors, specific situations.
Short & Long Term Effects of
Long term effects of shocks, impact over time.
Repeated Shocks
Importance for reporting shocks when they occur.
Reporting Shocks
Shock injuries within the context of your electrical safety program.
Culture change is needed.
Case Histories/Testimonials
Garth Rassmussen, arc flash survivor.
Video testimonial.
Effects of Arc Flash and Blast
Explains how even with arc flash PPE you can still receive skin burns.
Introduction of primary and secondary effects.
Primary Effects
Immediate impacts on the human body.
Explanation of the probability of receiving 2nd degree skin burns.
Violent nature of an arc flash event.
Secondary Effects
Arc blast is introduced, explained as a secondary event.
Garth summarizes the aftermath from a survivors perspective.
Normal vs. Abnormal Conditions
Canadian Electrical Code used to introduce normal vs abnormal.
Other factors that affect equipment condition.
Knowledge Check Questions
Answers:
From the following four images, identify the piece of electrical equipment that
is not operating under normal conditions.
Arc Flash Hazards

Shock Hazards

Lessons
The Effects of Electricity

At what minimum amperage does a typical ground fault circuit interrupter
(GFCI) trip?
Match the amperage levels with the effect they have on the human body:
Less than 1 milliamp
Up to 10 milliamps
More than 10 milliamps
30 milliamps
75-250 milliamps
4000 milliamps
All shock incidents must be reported. True or False.
If a worker is walking away from a downed power line they are at risk from
________.
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Module 4 Notes:

Figure 1. Effects of an Electrical Shock Event
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Module 5) Electrical Hazard Analysis
Lessons
An Introduction to Electrical Hazard
Analysis
General Risk Assessments
Determining Work Tasks and Risk
The Importance of Single Line
Diagrams
Formal Documentation
Work Flow Process
Electrical Hazard Analysis
Shock Hazard Analysis
Arc Flash Hazard Analysis

Details
How to apply appropriate controls and ensure work is done safely.
How to apply CSA Z462 when energized work is justified.
Risk assessment matrices are discussed as applied to electrical safety.
Explanation of how abnormal conditions can increase risk.
How to analyze electrical hazards of arc flash and shock introduction.
Introduction of the tools necessary to complete the hazard risk analysis.
Within the virtual electrical workplace the SLD is used to teach concepts.
SLD’s are explained within the context of your hazard risk assessment.
Introduction to workflow documentation and electrical safety program forms.
Step-by-step workflow process presented in order as per module lessons.
Using the virtual electrical workplace bulletin board the steps are reviewed.
Two main focuses; shock and arc flash hazards.
Explains why you must complete an analysis for all energized work tasks.
Explains what, why and how to complete the shock hazard analysis.
How to apply the outcome of the analysis as next steps within the workflow.
Two different methods are reviewed;
Incident energy analysis and Hazard/Risk Categories.
Explanation of IEEE 1584 formulas and CSA Z462 Annex D.
Engineering factors to consider when performing calculations.
All factors to consider when determining the Hazard/Risk Category.
Example scenario review to demonstrate step-by-step lesson.

Method 1: Using Engineered
Calculations
Method 2: Using Hazard/Risk
Categories
Knowledge Check Scenarios
You’re a journeyman electrician and you’ve been tasked with removing a starter bucket from a MCC and replacing it
with one of a different size to accommodate an increase in motor horsepower.
Before you can move forward with
any work, what is the first thing you
need to consider?
De-energizing electrical equipment is
your first choice, but if de-energizing
in not possible when would it be
acceptable to perform energized
work?
Justification for performing energized
electrical work must be:

Assume for this example that working energized has been justified and you need to apply electrical hazard analysis
against the work task to determine approach boundaries and PPE requirements.
Before you begin the analysis, there
Identify the items:
are several items that will help you
complete it successfully.
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Knowledge Check Questions
As we explained in this module,
performing this analysis requires the
following steps.

Answers:
Please place the steps in the correct order.

Please identify the approach
boundary limits using the table and
select them in standard units under
each of the approach boundary titles
using the feet and inch dropdown
menus provided.

Limited Approach boundary:

June 16, 2014

Restricted approach boundary:
Prohibited approach boundary:

The MCC operates at 480 volts
You also need to perform Arc Flash
Which of the two methods shown here should always be the preferred choice?
Hazard analysis for this work task.
We explained earlier that there are
two methods of performing this and
that one should always be the first
choice if the information is available.
In our example, engineering incident Please match the step to the correct order that the tables should be used.
energy calculations are not available.
Therefore you will have to use the
Hazard/risk category Table Method
for Arc Flash Hazard analysis. We
explained this method earlier as a
two-step process involving two
tables in CSA Z462.
Starting your analysis with CSA
Hazard/Risk Category:
Z462 Table 4A, Hazard/Risk
Category Classifications and Use of
Rubber Insulating Gloves and
Insulating Hand Tools – AC
equipment, please assign a category
to this task using the dropdown
menu provided.
CSA Z462 Table 5, Hazard/Risk
Categorization of Protective Clothing
and Personal Protective Equipment.
Using this table, identify the
minimum arc rating of protective
clothing needed to protect you while
performing this task.
Resource Tool Box:
Example workflow process, see next page.
Module 5 Notes:
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Module 6) Establishing an Electrically Safe Work Condition
Lessons
Preventive and Protective
Control Measures
De-energizing
Achieving an Electrically Safe
Work Condition
Isolation
Lock Out and Tagging
Temporary Protective
Grounding/ Ground Truck
Devices
Test-Before-Touch
Knowledge Check Questions
Controls are ranked
hierarchically depending on the
order they should be considered
for electrical work tasks. Look at
this list and order the controls
appropriately.

Details
Additional control measures, the order presented is important.
How control measures are to be used and the priority to de-energize.
Removes the risk of arc flash and shock and is always the safest approach.
Methods are reviewed, application is discussed.
CSA Z462 outlined process following 6 steps.
Review of why you need to de-energize.
Method of achieving de-energization.
Performing isolation within a Plan-Do-Check-Act model with proper sequence.
Methods of lock out and tagging explained.
Processes and procedures to ensure equipment is safely locked out.
Reviewed as another control that may be required.
When and how to install within a Plan-Do-Check-Act model.
Required before an electrically safe work condition can be established.
Procedure reviewed and including step by step instructions.
Answers:
1.
2.
3.
4.
5.
6.
7.
8.

Scenario used to test your understanding of establishing an electrically safe work condition. What answers did you
select as the appropriate choice.
To be safe while performing this
work task, their first choice for
conducting the work is:
James has identified the circuit
breaker that will isolate the
circuit and has applied his lock
and tag, are they ready to begin
work now?
Because both James and Bob
have to apply locks and tags in
this case, what method of lock
out are they conducting?
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James and Bob have both
applied their locks and tags to
the isolation point. Would they
now be ready to begin their
work?
James and Bob need to test the
equipment now to verify the
absence of voltage. They will be
using the Test-Before-Touch
process for this. Order the steps
they will take to complete the
process safely.

1.
2.
3.
4.
5.
6.

James and Bob have correctly
completed the Test-BeforeTouch procedure and confirmed
the absence of voltage. Have
they established an electrically
safe work condition?

Review:

Module 6 Notes:
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Module 7) Engineering and Administrative Controls
Lessons
Engineering/Safety By Design

Details
How to mitigate or reduce electrical hazards through safety by design.
Engineering controls as a priority to safety design electrical equipment.
Equipment Maintenance
Critical safety system to ensure equipment operates as designed.
Reference standards and guidelines reviewed.
Administration as a Control
Processes, training, procedures and practices.
Review of administrative controls and how they apply.
Safe Work Practices and Procedures
Developed as due diligence to OH&S regulations.
Documented as part of your electrical safety program.
Energized Electrical Work Permit
Used when you can’t achieve an electrically safe work condition.
Justification, Analysis and Authorization.
When a permit is required and what are the goals/outcomes.
Arc Flash Protection Boundary and
Using CSA Z462 boundaries are defined for arc flash and shock.
Approach Boundaries for Shock
Differences between the boundaries and what are the requirements.
Training
The reasons for technical and electrical safety training.
Understand the risks of electrical hazards and how to control them.
Labels and Signage
Provides warnings and identifies hazards related to electrical hazards.
Discuss effective use and outline related practices.
Scenarios using the Virtual Electrical Workplace:
Different signs and labels are
Notes:
discussed in this scenario.

Label Example from Resource Toolbox:
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Engineering control examples:

Knowledge Check Questions
Notes:
Identify examples of an engineering control, administrative control, both or neither.
Your
company
practices
and
procedures outline the minimum
PPE requirements for racking out a
high voltage circuit breaker.
You like to carry a lock and tag with
you at all times and apply it for safe
isolations.
In
your
workplace,
electrical
equipment has lockout points and
your company has developed
processes on how to successfully
lock out that equipment.
The equipment you’re working on
contains a current limiting fuse.

Your employer expects that before
you attempt any energized electrical
work you receive an authorized
Energized Electrical Work Permit.
Resource Tool Box:
Module 7 Notes:
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Module 8a) Electrical Specific PPE, Tools and Equipment
Details
Different type of control that provides protection as the last line of defense.
Not a preventive control, PPE is designed to prevent 3rd degree burns.
Provides protection from electrical shock, insulating you from current.
Hand protection for shock hazards, ASTM classes define protection.
Must be worn together and managed properly, pre-use inspection, re-testing.
Provides protection for the additional area of coverage.
Follows the same selection process as rubber insulating gloves.
Head and Eye Protection
Eye protective devices provide limited protection from shock
Hard hats have defined classes within ASTM standards. Class E is preferred.
Foot Protection
CSA symbols are used to describe approved footwear for shock protection.
Selection criteria is reviewed.
Rubber Insulating Mats and
Secondary protection from shock hazards.
Blankets
Importance of proper care is discussed.
Insulated Hand Tools and Hot
Required within shock approach boundaries due to increased risk.
Sticks
Variety of products are discussed, how they are used and why.
Hot sticks are reviewed and explained as distance tool for increased safety.
Voltage Detectors and Digital
Needed when testing for the absence of voltage.
Multi-meters
Non-contact types are reviewed and explained.
Safe use requirements, selection criteria, recommendations.
Temporary Protective Grounds
When to use as last line of defense.
ASTM Standard reference.
Ground truck and test device explained.
Arc Flash Protection PPE
Introduction to product category explained based on areas of coverage.
Full body protection is required for compliance.
Body Protection
Required when moving inside of the arc flash boundary.
Arc ratings are reviewed based on CSA Z462.
Foot and Leg Protection
Footwear discussed as a non arc-rated protection.
Leather work boots and rubber dielectric options are reviewed.
Face and Head Protection
Arc-rated faceshields, balaclavas and hoods.
Review of important selection criteria to consider.
Eye Protection
Considered primary protection from an impact hazard, not arc-rated.
Selection criteria for safety glasses vs. goggles.
Hearing Protection
Required for all energized electrical work tasks to prevent permanent NIHL.
Non arc-rated PPE that needs to fit comfortably.
Hand Protection
Dual protection for arc flash and shock provided by rubber insulating gloves
with leather glove protectors.
Other Clothing
Address other non arc-rated clothing you wear every day.
Natural fiber clothing is required as a priority to prevent increased injury.
Knowledge Check Questions
Notes:
We mentioned that the Non Arc Rated PPE Arc
Flash Performance table in the resource toolbox
provides an arc flash protection range that
rubber insulated gloves with leather protectors
been tested to provide. What is the range of
protection these gloves provide?
Arc Flash PPE

Electrical Tools

Shock Protection PPE

Lessons
Control Using Electrical Specific
PPE, Tools, and Equipment
Shock Protection PPE
Rubber Insulating Gloves and
Leather Protectors
Rubber Insulating Sleeves
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Why should paint never be allowed
on approved hard hats?

Arc-rated hoods provide the
following protection.

Mainly protect against:

Limited protection against:

At less than what level of voltage is a
direct contact digital multimeter
considered the preferred method to
be used to test for absence of
voltage?
If you are wearing rubber insulating
gloves rated to 23,000 volts and
sleeves rated to 17,000 volts, then
your total shock protection level is
23,000 volts.
Resource Toolbox:

True or false, explain:

Module 8a Notes:
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Module 8b) Selection of PPE, Tools, and Equipment
Lessons
Selection of PPE

Details
Relates back to Hazard Analysis in Module 5 building on those lessons.
How to select PPE for both arc flash and shock hazards.
Shock Protection PPE Selection
Explains process by using examples referring back to CSA Z462.
Shock protection PPE selected based on the voltage, simple method.
Arc Flash Protection PPE Selection
More involved process compared to shock protection PPE.
Identification, layering and complete clothing systems are introduced.
Identifying Arc Rating of Clothing
Arc ratings are explained and reviewed.
Two different types of arc ratings are discussed.
Layering of Arc Rating PPE
Why layering arc-rated PPE can increase your protection.
Explains why test reports are required and how arc ratings are determined.
You are as Strong as Your Weakest
Applies to layered clothing systems.
Link
True protection is achieved with full coverage.
Scenarios using the PPE Palate within the Virtual Electrical Workplace:
Please select the minimum PPE needed
for a Hazard/Risk Category or HRC 4.
Please select the minimum PPE needed
for a Hazard/Risk Category or HRC 1.
Please select the minimum PPE needed
based on the detailed arc flash and
shock warning label.
Please select the minimum PPE needed
for a Hazard/Risk Category or HRC 2.
Please select the minimum PPE needed
on the detailed arc flash and shock
warning label.
What are the names of the two
accepted values used on arc flash
protective clothing to show its arc
rating?
Resource Toolbox:
Module 8b Notes:

Copyright © 2014 ESPS Electrical Safety Program Solutions INC.

21

38

ESTS Student Workbook

PD

TWB

ESTS Electrical Worker
Canada Course
1.5

June 16, 2014

Module 8c) Electrical Specific PPE, Tools, and Equipment Management
Lessons
Introduction
PPE Specification
PPE Care
Storage
Cleaning and Laundering
PPE Use
Technical Information
Pre-Use Inspections
Shared Vs Individually Issued
Performance Management
PPE Maintenance
Inventory Management
Identification Tagging
Post-use Testing
Knowledge Check Questions
When should rubber insulating gloves
not be used?

Details
Moves learning away from selection into how to use and care for PPE.
Covers specifications, care, use and maintenance.
Considerations when buying PPE.
What to look for on the product labels.
Importance of proper care of your PPE.
PPE needs to be clean to perform as expected.
Detailed review of proper rubber insulating and leather glove storage.
Review of other PPE storage, use of bags, lockers.
Ensures optimal level of protection.
Reviews both shock and arc flash PPE cleaning and laundering.
Following instructions and guidelines from the manufacturers.
Requirements for pre-use inspections of all types of PPE.
Review of PPE that requires a more technical level of understanding.
Temporary Protective Grounds and Digital Multi-meters are discussed.
All PPE requires pre-use inspections, different types of PPE are reviewed.
An example of the pre-use inspection of rubber insulating gloves is used.
Explains the differences between shared versus individual PPE.
Additional requirements to clean and disinfect PPE before next use.
Understand if the PPE you have selected will perform during the work task.
Choosing the right PPE based on the strengths of the product.
Review of what successful PPE maintenance includes.
How to effectively maintain your PPE.
Recommendation to keep an inventory of all PPE.
Importance for keeping an accurate list of your arc flash and shock PPE.
Unique PPE ID tags used as part of an electrical safety program.
Identify PPE that requires routine testing and recertification.
Explains what types of PPE require testing and recertification.
Industry guidelines and ASTM standards are covered.
Notes:

Out of the four pieces of PPE shown
here, select the one that requires the
user to be aware of technical
information regarding the product before
they use it.
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Information Review:
In this module we mentioned the mandatory testing periods required for rubber insulating gloves, hot sticks, and
temporary protective grounds. Match the three items with the testing regularity required now.
PPE, Tools and Equipment:
Testing Regularity:
Hot Sticks
Temporary Protective Grounds
Rubber Insulating Gloves
Resource Toolbox:

Module 8c Notes:
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How to Perform a Visual Inspection of an Oberon Arc Flash Suit
(Coat, Bib-Overall, Hood, Ventilation System)
Hard Cap: Check shield adapters, ensure no
cracks and correctly fitted inside cap side slots.
Inspect for cracks, shell not out of date and
suspension adjusting mechanism works
Hood: Inspect hood
window inside/out for
excessive scratching,
cracks or other
damage; replace if
necessary. Ensure
rubber washers are
seated on fastening
pins. Ensure fabric
inside/out is not
ripped, torn, no holes,
other damage or
contamination
Coat: Ensure
fabric inside/out is
not ripped, torn, no
holes, other
damage or
contamination.
Check Zipper
and/or Hook and
Loop Closure;
confirm no visible
signs of damage.

Ventilation System:
Perform system check
by turning fan on.
Replace batteries if
needed. Check fan
connection to coupling,
ensure fully engaged
into locked position.
Fan unit fully secured
inside pocket, loop or
strap (located at back)
Bib-Overalls: Ensure
fabric inside/out is not
ripped, torn, no holes,
other damage or
contamination. Check
suspenders, inspect for
signs of excessive
wear and confirm no
visible signs of
damage. Confirm
buckles are operable
and suspender strap is
flat inside of the
adjustment
mechanism. Inspect
synch strap(s) for hook
and loop seal

Suit Shown in Picture
#IFR4B or ARC40 Series
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Module 9) Emergency Response, Incident Reporting and Program Maintenance
Lessons
Introduction
Emergency Response Planning
Qualified Electrical Emergency
Response Personnel
Rescue Plans and Procedures

The Effect of Incidents
Incident Reporting

Maintaining Your Electrical Safety
Program

Knowledge Check Questions
When you are recording information
about an incident for the use of a
medical professional you should include
the voltage and duration of contact.
You’re acting as an emergency
responder during energized electrical
maintenance work on low voltage
equipment. Unfortunately, while your
coworker Bill is doing the work he
contacts an energized electrical part
and is shocked past the “no let go”
threshold.
If you act as an emergency responder
for electrical work you should be:

Details
How to effectively and immediately respond to an emergency situation.
Required for energized electrical work and an electrical safety program.
Step by step review of planning emergency response.
Review of why QEE response person is required.
Defined responsibilities as related to an electrical safety program.
Defined training and technical requirements for response personnel.
How first responders can also become the victim.
Avoidance practices for first responders during rescue practices.
Outline of an exact process including plans and procedures.
Emergency release method review including procedure.
Review of the impact on business should an accident occur.
Remedies to plan following the incident.
All shocks must be reported as a policy is discussed.
Explanation of reporting structure for arc flash and shock hazards.
Detailed review of incident report form including what medical information
is necessary for treatment of affected workers.
Importance for accurate reports as part of an electrical safety program.
This is a collective effort of everyone involved from workers to
management.
Regular review of the electrical safety program is your shared
responsibility.
Notes:
True or False:

Your workplace emergency response plan tells you that you can attempt
rescue if you’re properly equipped and trained to do so. You have the
training and the equipment as well. Which of the following could be used to
perform the rescue?

Module 9 Notes:
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Module 10) Final Assessment
After completing all of the questions if you have not scored a minimum of 80 percent you will be required to complete
the Final Assessment again. You are encouraged to review the training course content related to an incorrect answer
before retaking the Final Assessment the second time. All Modules and Lessons and the Resource Toolbox are
available to your for review.
If you do not score a minimum of 80 percent in your second attempt you will be required to speak to your supervisor and
retake the training.
Note: You will be unable to navigate away from the Final Assessment until all the questions have been completed and
you are given a score.
Final Assessment Questions:
1)

Correct Answers:

2)

3)

4)

5)

6)

7)

8)

9)
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10)

11)

12)

13)

14)

15)
16)

17)

18)

19)

20)

21)

22)
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23)

24)

25)

26)

27)

28)

29)

30)

Review the detailed Arc Flash & Shock Warning Label and identify the arc rating of the full body protection that you
would require to wear for the work task you are completing.
Label Example #1
Label Example #2
Label Example #3
Label Example #4
Label Example #5
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Work Task Scenario 1)
Student Notes:

Work Task Scenario 2)
Student Notes:

1)
2)
3)
Limited:
Restricted:
Prohibited:

Student notes based on the continuation of this work task scenario:
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1)
2)
3)
4)
5)
6)

Student notes based on the continuation of this work task scenario:
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Resource Toolbox Selections

Figure 2. Arc Flash and Blast Hazards
Notes:
(1) An arc flash hazard can exist when energized electrical conductors or circuit parts are exposed or are within
equipment in a guarded or enclosed condition, if a person is interacting with the equipment in a manner that could
cause an electric arc. Under normal operating conditions, enclosed energized equipment that has been properly
installed and maintained is not likely to pose an arc flash hazard.
(2) See CSA Z462 Table 4, or NFPA 70E Table 130.7 (C) (9) for examples of activities that could pose an arc flash
hazard.
(3) See CSA Z462 Clause 4.3.3 or NFPA 70E Article 130.3 for arc flash hazard analysis information.
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Figure 3. Arc Flash Triangle
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Figure 4. Boundaries for Arc Flash Protection and Shock – Approach Limits
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Figure 5. Example of Detailed Arc Flash and Shock Hazard Warning Label

Figure 6. Example of Simple Arc Flash and Shock Hazard Warning Label
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How to Wear an Oberon Arc Flash Suit
Donning (Coat, Bib-Overall, Hood)
NOTE: All Oberon products shall be used in
accordance with all labeling, the CSA Z462 and
NFPA 70E Standard. The following “How to
Wear” instruction is only an example. Worker
instruction is the sole responsibility of their
Supervisor.
Hood Preparation
-Open storage bag, remove hood, and perform
visual inspection
-If the hood is equipped with a hood ventilation
system, perform a battery check by turning the
fan switch to "ON". If the fan does not operate,
change the batteries and repeat this step. Switch
fan to "OFF" before proceeding to the next step
-Remove the can of Disinfectant spray and soft
cloth from inside of the storage bag
-Holding the can 18" away from the hood
surface, lightly spray the inside of the hood with
the can of Disinfectant being careful to never
spray the outside of any part of the arc flash suit
or over spraying creating pooling on the inside of
the hood and hard hat.
-Avoid spraying the inside of the hood window
-Using a clean, lint free soft cloth, clean the
outside of the hood window to ensure best
possible visibility (remove any dirt, finger prints,
etc.). Using the same cloth, wipe out the inside of
the hood window (lens).
-Place the hood down on a clean surface with
the hood opening facing up, allowing the inside
of the hood to completely dry before use
Bib-Overalls
-Remove bib-overalls, perform visual inspection
Optional: Don arc flash cooling vest over top of
DailyWear and underneath the bib-overalls.
-If bib-overall suspender buckles are open, close
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buckles
-Don bib-overalls by using a bare wall or chair to
take the weight of your legs, once balanced,
place one leg through the pant legs at a time
-While donning the bib-overalls point your toes to
the floor allowing your work boots to slide
through the opening. If your work boots are
excessively soiled remove them before putting
on the bib-overalls.
-Once both legs are through stand up and pull
the suspender straps over your shoulders and
adjust the tension for a comfortable fit, removing
any excess slack in the suspenders.
-If possible, close the side synch straps with
hook and loop closures
-Close the lower synch straps using the hook
and loop tabs at your ankles to ensure the suit
legs do not fall down under your heals, avoiding
a potential tripping hazard
Coat
-Remove the coat from the storage bag, perform
visual inspection
-Put on the coat over top of the bib-overalls
-Place the can of Disinfectant spray and soft
cloth back inside of the storage bag, stow bag in
a safe location
-Completely zip up the front coat closure and
seal the zipper using the hook and loop placard,
including the strap at the neck to ensure all open
areas have been fully sealed
Other Personal Protective Equipment
-Don approved Safety Glasses or Goggles
-Don appropriate Hearing Protective Device(s)
-Don any other PPE that is appropriate for the
hazard (respiratory protection, overboots, etc.)
Hood
-Pick up the hood and inspect inside using your
bare hand touching the surfaces to ensure the
Disinfectant spray has completely dried.
-Don the hood by first turning the hard hat
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ratchet suspension knob opening the suspension
so the hard hat will generously fit on top of your
head
-Place the hood over top of your head. While
holding the bottom of the lens pull the
window/shield close to your mouth and reactivate
the anti-fog coating on the inside of the hood by
breathing over the entire inside surface of hood
window
-Once the hood is on, reach your hand up inside
the back of the hood and tighten the ratchet
suspension knob to the point at which the hard
hat does not slip or easily pull off your head
Gloves
-Complete testing and inspection procedures
-Put on the gloves one hand at a time, ensuring
the cuff of the suit coat or coverall is well inside
of the inner most gloves, ie. Rubber insulating
(Voltage Rated) or Arc-rated gloves, lying flat in
a natural position and not rolled or bunched up.
Final Check
-After the hood is on and the hard hat
suspension is properly adjusted, make sure
the lower hood flaps are not folded inwards and
are lying flat over top of the coat. Do not tuck the
hood inside of the collar.
-Double check all closures, sealing any gaps and
inspecting for correctness of fit
-Reach your hand around to the back of the hood
and switch the fan back to "ON" before
proceeding to use your arc flash suit
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Doffing (Removing your Suit)
Hood
-Remove hood, turn fan switch to "OFF"
-Retrieve the suit storage bag; remove the can of Disinfectant spray and soft cloth
-Holding the can 18" away from the hood surface, lightly spray the inside of the
hood with the Disinfectant being careful to never spray the outside of any part of the arc
flash suit or over spraying creating pooling on the inside of the hood window
-Always avoid spraying the inside of the hood window
-Immediately wipe accidental spray off the inside of the hood window using soft cloth
-Place the can of Disinfectant spray and soft cloth back inside of the storage bag
-Place the hood down on a clean surface with the hood opening facing up, allowing the
inside of the hood to completely dry before storing
Coat
-Remove your coat and fold lengthwise before placing back inside of the storage bag
-Proceed to removing the bib-overalls by opening the synch straps on the sides and at
the ankles, then pulling the suspender straps over your shoulders
Bib-Overalls
-Find a bare space on a wall or by sitting on a chair, balance your weight and pull your
legs through the bib-overalls. It is helpful to use your opposite hand to hold the bottom
of the bib-overall pant legs allowing your work boot to easily pull through. Remember to
point your toes down. If your work boots are excessively soiled remove them
before removing the bib-overalls.
-Once the bib-overalls are removed fold them lengthwise and place them on top of the
coat inside of the suit storage bag
Storage
-Pick up the hood, using the lower flap from the front, fold up and over the outside
of the hood window to prevent shield damage while being stored
-Fold the back of the hood including the fan unit inside of the hard hat and place the
hood into the storage bag
-Zip closed the storage bag and store in a safe dry location
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