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Course Overview

Employers need to have robust safety plans in place how to keep employees safe in the workplace. The risks of
shock, electrocution, arc flash, and arc blast still remain a significant health and safety concern for organizations
though they have. According to NFPA, each week nearly three fatalities, and annually thousands are injured by
electrical hazards. These incidents could have been prevented through compliance with the latest safety codes

and standards.

NFPA 70E, Standard for Electrical Safety has become quintessential to reduce exposure to risks and reduce
electrical injuries and fatalities. It was initially created to provide a document that meets the need of the
Occupational Safety and Health Administration (OSHA). Now it helps companies and employees avoid
workplace injuries and fatalities due to shock, electrocution, arc flash, and arc blast, and assists in complying
with OSHA 1910 Subpart S and OSHA 1926 Subpart K.

This electrical safety training program is developed to train Electrical Engineers and Safety Specialist about the

latest NFPA 70E standard. It also helps fulfill training requirements associated with OSHA compliance.

Learning Objectives

1. Understand Arc Flash, Arc Blast and Shock hazards
. Understand what PPE to use and when
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. Understand Arc Flash Labels and requirements

. Know the difference between Qualified and Unqualified person
. Selection and precautions of multimeters

. LOTO requirements

. Hazard Risk Assessments for Shock and Arc Flash hazards
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. Understand Insulated tools and shielding materials

Benefits of Attending

For Employers
The course will give employers information on what they need to provide employees and why they need to

provide it to reduce costly injuries and potential loss of customers and production.

For Employees
Employees will learn how to safely interact with electrical equipment. Learn what Arc Flash labels mean. Learn
what PPE to use and when to use it to go home safe. Multimeter selection and precautions will be covered as well

as insulated tools.
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NFPA 70E Handbook for Electrical Safety in the Workplace

for Electrical §
in, the Motk

This book is essential for anyone with interest in ending electrical-related accidents,
liability, and loss offers expert information on subjects ranging from safety-related work

practices to special equipment and maintenance requirements.

Informative Annexes of this book provide in-depth coverage of personal protective
equipment (PPE), developments in electrical design, risk assessment and control,

human performance and electrical safety, and many other critical topics.

The new 2021 edition features extensive changes, including:

1.

Revisions to Article 110 to incorporate the general requirements for electrical safety-related work programs,

practices, and procedures from other articles

References to arc-resistant switchgear in Tables 130.5(C) and 130.7(C)(15)(a) changed to arc-resistant

equipment to address the use of other types of arc-resistant equipment

Addition of Article 360, Safety-Related Requirements for Capacitors, and Annex R, Working with

Capacitors, to address specific electrical safety requirements unique to capacitors

Edits to Annex D, Incident Energy and Arc Flash Boundary Calculation Methods, to reference IEEE-1584-

2018 as a method of calculation

Who Should Attend?

Industries

Oil and Gas
Chemicals
Mining
Manufacturing
Automobiles
Aviation

Food and Beverages
Healthcare
Hospitality
Construction
IT and Finance

Government

HSSE Department

Fire Safety Officer

Fire Prevention Engineer
Fire Code Enforcers

Fire and Safety Manager
Safety Manager

Risk managers

Loss Control Specialists
Emergency Response Team
HSSE Manager

HSE Manager

Law Enforcement Officials
Fire Safety Consultants

Facility managers

mithun.siddartha@biiworld.com

Operation Department

Electrical Engineers
Maintenance Supervisor
Maintenance Staff
Engineering Managers
Plant Managers
Operation Managers
HVAC Technicians
Solar & Wind Generator
Installers/Maintainers

Contractors & Consultants

www.biiworld.com



AT NFPA Credentialization for
Safety & Electrical Professionals

BIl WORLD

Certified Electrical Safety Technician (CEST) Certified Electrical Safety Worker (CESW)

This is a professional credential to demonstrate a basic under-
standing and ability to apply NFPA 70E®, Standard for Electrical
Safety in the Workplace® requirements.

This is a professional credential to demonstrate a working
knowledge of the practices and concepts found in NFPA 70E®
Standard for Electrical Safety in the Workplace.

Designed for

Skilled workers who are exposed to electrical hazards in the
course of their job duties. Prime candidates are HVAC techni-
cians, solar and wind generator installer/maintainers, facilities
management and maintenance personnel, who work on or
around dangerous electrical equipment.

Electricians, Electrical Testing Technicians and other electrical
professionals who perform hands-on electrical work and are
therefore exposed to significant electrical hazards.

Goals of both the Programs

¢ Promote electrical safety in workplace environments

¢ Recognize and provide evidence of competence as related to the NFPA 70E Standard for Electrical Safety in the Work-
place, 2021 Edition

¢ Promote professional development
e Ensure a uniform, fair process for certification that is accessible to everyone who is eligible
Eligibility

1. Must have a high school diploma or equivalent 1. Must have a high school diploma or equivalent

--AND--

. Must have completed a minimum of 40 hours of elec-
trical safety training (online or classroom) from one or
more of the following sources within the last 3 years
(36 months prior to application):

NFPA 70E or other related Electrical Safety Training
from professional organizations such as NFPA, IBEW,

~-AND--

2. Must have completed a minimum of 40 hours of elec-

trical safety training (online or classroom) from one or
more of the following sources within the last
3 years (36 months prior to application):

e NFPA 70E or other related Electrical Safety Training from
professional organizations such as NFPA, IBEW, NECA,

NECA, IEC, etc. IEC, etc.

Other approved electrical safety training (contact the NFPA e Qther approved electrical safety training (contact the
Admin & Support Services if you have questions as to whether NFPA Admin & Support Services if you have questions
a course counts or if you wish to register another electrical as to whether a course counts or if you wish to register
safety program at adminsvcs@nfpa.org) another electrical safety program at adminsvcs@nfpa.
org)
NOTE: Training on NFPA 70, National Electrical Code is not
considered electrical safety training for this requirement.
Therefore, such training counts on a ¥z basis (i.e. 10 hours
of NEC training counts as 5 hours toward this 40 hour
requirement) and can only be counted toward a maximum
of 5 of the required 40 hours.

NOTE: Training on NFPA 70, National Electrical Code is not considered
electrical safety training for this requirement. Therefore, such training
counts on a ¥z basis (i.e. 10 hours of NEC training counts as 5 hours
toward this 40 hour requirement) and can only be counted toward a
maximum of 5 of the required 40 hours.

3. Must be an electrician, electrical testing technician, or other electrical worker who has met one of the following three
requirements:

e Completed an apprenticeship program that provides both a minimum of 576 hours of related instruction and 8,000 hours (4
years) of verifiable work experience with electrical power systems (training and work hours will be verified using transcripts or
certificates of completion).

--OR--

e Completed a minimum of 250 hours of related instruction (verified using transcripts or certificates of completion) and a mini-
mum of 12,000 hours (6 years) of verifiable work experience with electrical power systems

--0R--
e Be a certified (NETA or equivalent) Level lll or IV Electrical Testing Technician in good standing.

www.biiworld.com
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il IEEE Credentialization for
Technical Engineers

Bll WORLD

Engage « Enlighten « Empower

IEEE is the world’s largest technical professional organization dedicated to advancing technology
for the benefit of humanity. They deliver their mission by publishing technical journals, sponsor-
ing conferences, developing technology standards, offering continuing education, and supporting
over 422,000 members worldwide—including more than 123,000 student members. IEEE creates
an environment where professionals and students collaborate on world changing technologies—
from computing and sustainable energy systems to aerospace, communications, healthcare, robot-
ics and other technologies.

IEEE members span more than 160 countries. With 339 local sections, 2,116 chapters, and 543
non-technical affinity groups, these units conduct over 10,000 meetings a year, and enable mem-
bers to network and explore their technical interests as a community. An IEEE Certificate is a
guarantee of educational quality and a credential that engineers can proudly share. IEEE will re-
view the content of your learning event ahead of time so that attendees know that it aligns with the
high standards of IEEE. An IEEE Certificate is a guarantee of educational quality and a credential
that engineers can proudly share.

IEEE maintains an official registry of all certificates awarded. This makes accounting to state
licensing boards an easier task for engineers. It also helps IEEE organizational units keep track of
their participants.

Benefits of earning IEEE Certificate

@) Promotions professionals that
earn International Certificates
are more likely to achieve higher

= salaries and be promoted over

CEUs/PDUs this program
provides education units (CEUs)
and professional development
hours (PDHs) to maintain your

those professionals that are not. engineering licenses.

Recognition this programs oo Competition this program

guarantees educational quality assures most relevant content

and a credential that engineers @I@@I that engineers need to keep

can proudly share. their skills up-to-date in order
to help their organizations stay
competitive.

DX mithun.siddartha@biiworld.com www.biiworld.com




Brent
Mollenhauer

CSP, CESCP

Certifications

1. Certified Safety Professional (CSP) awarded by Board of Certified Safety Professionals
(BCSP), USA

2. Certified Electrical Safety Compliance Professional (CESCP) awarded by National Fire
Protection Association (NFPA), USA

3. OSHA Authorized Construction Trainer awarded by Occupational Health & Safety
Association (OSHA), USA

Profile Highlights

1. Brent is Electrical Safety Trainer and Compliance Auditor who delivers training globally
on the standards of NFPA 70E and OSHA.

2. Prior to this, he was the contractor safety specialist for a large industrial facility.

3. Heis also an OSHA Authorized Construction Trainer and has trained customers in
numerous OSHA Safety topics.

4. He has also proudly served in the United States Marine Corps as a sergeant (E-5) and
worked as a Field Wireman.

mithun.siddartha@biiworld.com www.biiworld.com




Training Methodology

1.  Pre-Course Preparation:

a.  Pre-course questionnaire needs to be filled and submitted by the attendees before the online training.

This will help the trainer to format the training as per attendees’ understanding level and specific

requirements.

b.  Pre-course materials and assignments will be provided by the trainer before the online training.

Attendees need to study the material and submit the assignments before entering the online classroom.

2. Real Time Virtual Training: This course in principle does not differ to the direct presentation and

assessment (face to face training). In 4-day classroom immersion, all the material in the original syllabus

will be presented online as well as the tests.

3.  Live Interactive Sessions: Polling, Q&A round will be provided to interact with the trainer online. Trainer

will also be available post course to interact with the attendees.

4. Videos & Exercises: Live arc flash videos will be shown to both show what could happen and why we wear

the clothing. There will be a few class exercises during the training.

5. Comprehensive Learning Kit: Trainer will provide course materials during/after the training which will be

helpful for the attendees as the future reference in their continuous learning journey.

6. Break Down Day Timing:

Session 1
1* Break
Session 2
2" Break
Session 3
3" Break

Session 4

Continuous Learning Validation Certificate:

60 min
10 min
60 min
10 min
60 min
10 min

60 min

o This certificate will validate and certify the attendees’ credibility shown in continuous learning.

The attendees will receive soft copy of this certificate only after attending all the 4 days training.

mithun.siddartha@biiworld.com
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Day 1

. Introductions
o Electrical Safety Training
« OSHA - NFPA 70E

o Electrical Safety History - How did we get
here?

Importance of Electrical Safety
« Video case study - arc flash survivor

o Types of electrical hazards: Shock, arc flash,
arc blast

« Fatality Statistics
o Where are we today vs 30 years ago and why?

. Effects of electrical shock on the body

o When can people sense shock?

« What happens when someone gets locked on?
i. Contact Release — best methods
ii. What do we do after an electrical shock

incident?

o Paths electricity might take though the body
and our defenses

« What affects severity of shock injury?

« Introduction to Ground Fault Circuit
Interrupters

4. Introduction to Arc Flash
o Protection from Arc Flash burns
« Arc Rated Clothing vs Cotton clothing

. 1st - 6th degree burns that could result
from Arc Flash
o What happens to the skin with each?

. Main Reasons for and Arc Flash event.

. What is the human body exposed to in
an arc flash event?

mithun.siddartha@biiworld.com

10.

11

12

13.

Course Outline

Arc flash severity videos

« Videos showing the advantage of overcurrent
protection

The components of an Arc Flash Label
and what do they mean

Arc Flash PPE
« What is worn for Category o - 4?

« Video showing the importance of proper
layering of clothing

.Discussion on “Dangerous” gear and

our defense against Blast

.OSHA 1910.331 - 335 Electrical Safety

Related Work Practices Overview
» Scope
« Training Requirements

i. OSHA requirements for Qualified
workers

ii. Who should be trained?
« Body position discussion

i. What is proper when interacting with
electrical equipment?

 Overview of Lockout-Tagout

i. Shutting Down Equipment

ii. Restoring Equipment to service
» Overhead Power Lines

i. Distances and precautions

ii. Vehicles and mechanical equipment near
overhead power lines

Test Instruments and Equipment
o What multimeter should I use?

o Pre-use inspection of multimeter

www.biiworld.com



14.0OSHA requirements around Personal
Protective Equipment

15.Alerting Techniques
« Signs, Barricades, Attendants

16.Ensuring a Safe Workplace -
Introduction to NFPA 70E
o What is NFPA 70E?
o Technical Committee

« Standard Layout

17.Responsibilities
« Employer Responsibilities
« Employee Responsibilities

18.Hazard Elimination — Our #1 Priority

19.Electrically Safe Work Condition

o When do we need to de-energize?

20.Energized work

 Requirements around justification for
energized work.

21.Normal Operating Condition

« What must be in place to interact with
electrical equipment?

22.Elements of an electrical safety
program

 Risk assessments: Arc flash and shock risk
assessments

o Human Error and error reduction techniques

« Hierarchy of Controls
23.Job safety planning and job briefing
24.Auditing

o Program Audit
« Field Work Audits

www.biiworld.com




25.Training Requirements

26.Qualified Person Training
Requirements

27.Retraining Requirements

28.Emergency Response Training
« Contact Release
o First Aid, CPR, AED

29.Host and Contract Employers’
Responsibilities

30.Corded Tools and Extension Cords

31.GFCI Requirements
o We Areas
o Maintenance Activities
» Work outside

32.Electrical Safe Working Condition
« Complex vs Single source LOTO

33.Establishing an Electrically Safe Work
Condition
* 8 step process

o Detailed overview of using a multimeter for
verification

i. “live-dead-live”

o Grounds

34.Energized Electrical Work Permit
» Requirements
« Exemptions to the permit

35.Shock Risk Assessment
o AC/DC Shock tables
 Shock Boundary Requirements

36.Arc Flash Risk Assessment
o Look at Likelihood and severity of injury
 Task Table 130.5(C)
o Selecting appropriate PPE

37.Arc Flash Boundary

« Specifically, what does it mean?

38.Incident energy analysis

39.Arc Flash label requirements

@D www.biiworld.com -




40.Personal Protective Equipment

« Videos comparing arc rated clothing vs other
materials

41.Shock PPE

o Testing Requirements
42.Arc Rated Clothing fit and Care

43.Class Activity
o Arc Flash Risk Assessment: Tables Method

o Arc Flash Risk Assessment: Incident Energy
Analysis

44.Insulated Tools
45.Barriers/insulating materials

46.Precautions
« Bling Reaching
o Illumination
« Conductive articles worn/used
o Clear Working Space

47.Cutting/Drilling
48.Removal/cutting of conductors

49.Chapter 2 overview
» Maintenance of equipment
« NFPA 70B
« Single Line Diagrams

50.Chapter 3 - Safety Requirements for
Special Equipment
 Overview of Special Equipment
« Capacitors
i. Thresholds
ii. Written Procedures
iii. Grounding Sticks

51.Informative Annexes
« Overview of each of the annexes

@D www.biiworld.com



q FAQs

Does BII Online Virtual Training have the same value as traditional classroom training?

Yes, BII Online Virtual Training offers participants; same training system as in-person, i.e face-to-face
engagement with instructors, course material, interactive participation of all delegates, and personal
support that they would expect to find in a traditional classroom.

What are main features of your online courses? Are they on-demand? Is it different
content from the in-person offering?

The content of the virtual training is similar to the in-person sessions and customized presentation makes
it a richer online learning experience. As always, we will share presentation materials with attendees for
later reference.

The online courses are not on-demand and recordings cannot be purchased. They are set on scheduled
dates, live with an instructor and co-host via webinar software. While the day is shorter than an in-person
session (4hrs vs 8hrs), timing are adjusted to accommodate attendees in different time zones and allow
more time for one-on-one conversations via the Q & A.

What are the technical requirements for participation in a virtual course?
All you need to participate in virtual training are:

o Desktop or Laptop or Tablet Computer, and Internet connection

» Webcam

» Headset with built-in microphone

Can I attend an online training session if I have a Macintosh computer?
Yes, Our Online training systems does allow Macintosh computers, PCs, and computers running Linux
to easily enter any of our online training sessions.

What type and version of browser will I need for online classes?

It is recommended that you use the latest version of Firefox, Chrome or Internet Explorer for Windows
and Firefox or Safari for Mac. Each of these is available for free download and also suggested you have
the PDF Reader

How do I have access to the trainer for questions?
As in the classroom, you will see the trainer in front of you and have the opportunity to ask questions
at any time - all via audio and video transmission.

Is there a mute option within an online training session to minimize background noise

from my audio connection?
Yes, the Mute button will display to the right of your name as you hover your mouse over your name
shown in the Participants panel on the top, right side of the Web conferencing screen.

Do I get a Certificate at the end?
Yes, you will get a PDF version of your certificate of completion
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Safety

Please complete this form and mail it back to

mithun.siddartha@biiworld.com

Delegate Details

1. Name: M1/ MIS/ MS ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn
JOD THELE: wviviiieiieieicet e

Email:

2. Name:

JOD THELE: wvivievieeieiieteereeeeee e
Email:

3. Name:

MIE/MIS/ MS ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaan

JOD THELE: woivviiieiieiieieeeee e

Emails coveveeoeieeeeeeeeeeeee e

Company/Organisation Detail

NAME: coniiiiiiiieieeicecctcteeeeeeee e
Person to Contact:.....c.eevererereeienienenenceeennens
Email: coveeveieieiicieceeee e
AdATess: ooveieveieieiieiieceeee e
COUNTTY: 1ottt ettt
Contact NO: ceeeeveieieeiieiieieieeeteteieieeieeeeeens

Type of BUSINESS: wveoveeveerierieieiieieieienieereerennns

WEDSTEE: veeveeeiieeeeeeeeeee e eeeieeeeeeaeeeens

Event Code: OL HS 10

Payment Details

METHOD: CREDIT CARD[__|OR WIRE TRANSFER[_|

Please debit my
Visa Eurocard /Mastercard Amex Diners club

[] [] [l [l

Card Billing Address:......ccevveveevevierieieieieieiereeieieiere e
SEreet: vvvvvieiieniieeieerrrerren e GVttt
Zip/POSTAL: 1ovieveviiiieiiierceie et
Card Holders Name: ......ccccoeueeirieiinieiieiieiceieceieeeeieeeee
Email AddTess: ...c.c.eveiereieieieriiieieieieieic et
Card Holders Signature: .......c.coceieveriieierinieiiieieiiereieieseieseeenenns
Card Number

Credit Card CVV2/ CVC / CID Number:

Visa / Mastercard Amex (4-digit code |:|:|:|:|
|:|:|:| on the front)

(3-digit code on the back)

Valid from:| | |/| | | Expiry Dateil:l:l/l:l:l

[ agree to BII debiting my card

Authorization and Acceptance of Sales
Contract & Terms & Conditions

I hereby declare [ am authorised to sign this contract and terms
& conditions in the name of the company/organisation:

NG et e ettt e e e e e e e e e s e s essnnans

DIt i

SIZNATUTE: vveevvieeeiieeiieeiie et eetteeeteeebeeeeseeseeesseeesseessesssseesseennns

D USD 1199 Per Delegate

-*includes the cost and shipping of the NFPA 70E Book 2021
Edition and Training Manual

* includes the cost of IEEE Certificate

* does not include the cost of CESW/CEST Exam

20 USD administration charge and any applicable withholding or any other tax or fee will be applied

Delegate Fee*

TERMS & CONDITIONS:

1. Payment terms: BIl World LTD requires the full payment of the invoiced amount within 7 working days from the issue date of the
invoice. BIl World LTD reserves the right to refuse entry to any client who does not pay the invoice in full and on time. The registration
fee includes: Training documentation and admission to all training sessions.

2. Cancellation by client: The client has the right to cancel his/her participation in the event. Cancellation must be received by Bll World LTD
in writing either by mail or fax. If the client cancels the event, he/she will get two options:

A. CREDIT NOTE: Choose 2-year credit note, Bll World LTD will send all the schedule training event details throughout the year.
Delegate has the right to choose and attend any of the training programs (valid 2 years).

B- NOMINATION: In this option delegate can nominate/refer someone from his/her group/company to attend the particular
training program on behalf of the actual delegate.

3. Cancellation by BIl World LTD : While every reasonable effort is made to adhere to the advertised program, circumstances can arise
which may cause changes in the program, including but not limited to changes in the content, date(s), or special features of the
planned event. Such circumstances include but are not limited to acts of terrorism, war, extreme weather conditions, compliance
with government requests, orders and legal requirements, failure of third-party suppliers to timely deliver, and failure to register the
minimum target number of attendees for a given event. BIl World LTD reserves the right to change the content, date(s), and/ or
special features of an event, to merge the event with another event, or to postpone it or cancel it entirely as appropriate under the
circumstances. Client agrees that BIl World LTD shall not be liable for any cost, damage or expense which may be incurred by client as
a consequence of the event being so changed, merged, postponed or cancelled and client agrees to hold BIl World LTD harmless and
to indemnify BIl World LTD in case of liability caused by any such changes, mergers, postponements or cancellations.

4. Cancellation of the event: In case Bll World LTD cancels an event, then client can choose any of the below mentioned options:

(a) BIl World LTD will refund full payment to the client within 15 business days.
(b) Client can choose the credit option for 2 years, for more details please read term no-2 part (a)

5. Postponement of the event : In case BIl World Ltd postpones the event to a new date, then client can choose any of the below

mentioned options.

(a) The client can attend the course on the postponed dates.

(b) Client can choose the credit option for 2 years, for more details please read term no-2 part (a)
6. Client's identification information. By signing of this sales contract and these terms and conditions the client gives full right to
BIl World LTD to share the client's identification information, i.e. client's name, address, email addresses, phone numbers and names
of representatives and website with other clients who participated in the same event. The client has the right to opt out of this
clause by written notice to BIl World LTD.
7. Governing law: This contract shall be governed by and construed in accordance with the laws of the Pr ovince of Alberta, Canada.
Any disputes arising under or in connection with this registr ation form shall be settled before the competent court in Canada.
8. Indemnification: To the fullest extent permitted by the law, you agree to protect, indemnify, defend and hold harmless Bl World LTD,
its owners, managers, partners, subsidiaries, affiliates, officers, directors, employees and agents, from and against any and all claims,
losses or damages to persons or property, governmental charges or fines, penalties, and costs (including reasonable attorney's fees)
(collectively "the Claims"), in any way arising out of or relating to the event that is the subject of this contract, and regardless of
negligence, included but not limited to, Claims arising out of the negligence, gross negligence or intentional misconduct of BIl World LTD
employees, agents, contractors, and attendees; provided, however, that nothing in this indemnification shall require you to indemnify
BIl World LTD Indemnified parties for that portion of any Claim arising out of the sole negligence, gross negligence or intentional
misconduct of the BIl World LTD parties.
9. Other currencies. In case that client requests payment in other than official currency (USD), BIl World LTD reserves the right to
apply 5% currency risk surcharge to the actual exchange rate.

10. Other Conditions: Any terms or conditions contained in the client's acceptance which contradict or are different from the terms
and conditions of this registration document shall not become part of the contract unless individually negotiated with BIl World LTD
and expressly accepted by BIl World LTD.






