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Presenter Notes
Presentation Notes
Thank you for this time with you all and I love being surrounded by others in Safety!   ASSP is the gold standard for safety professionals .  Cintas attends the yearly ASSP National Convention and have a long history of partnering with ASSP. and I’m a member of the local chapter NW Chapter in the Twin Cities.  
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Presenter Notes
Presentation Notes


Hello and good morning….My name is Kevin Best and I am a Regional Director of Protective Apparel at Cintas.  For the last 12.5 years I have been designing FR & PPE programs for companies large and small that deal with arc flash, flash fire, & molten metal hazards.  I also have the pleasure of having Dave Bingham, National Director of AEDs at Cintas here to discuss our topic today:  CPR, AED’s & How They Relate to NFPA 70E.  

Couple housekeeping topics:�-Restrooms 
-Fire
-Tornado 
-FR, PPE, & AED that were handed out (Interactive Presentation)
-Evaluation

We are going to handle our next 60 minutes with you in two segments….discussing arc flash & shock hazards.  Both are critical priorities for safety managers.   Let’s get started!  

Who do we have in the room today?  Safety / Operations / Electrical?  
How many of you require your employees to work on or near energized parts?



Respecting and
Understanding
the

Arc Flash Hazard:

Shock Hazard:

Arc Flash and Shock Hazard

Appropriate PPE Required
6 5 Nominal System Voltage 480V
Arc Flash Boundary 38
. Limited ApproachBeoundary 427

Restricted Approach Boundary 127
callcm? @ 18” Prohibited Approach Boundary 1°

PPE: Reference NFPA 70E-2012 Table
1307 (C)Y(16)

Equipment Bus: PAINT ROOM MCC-1

Lockout Device: MDP-1 3B

Date: 111114

Reference Document: IEEE 5Std 1584 through 1584b-2011



Presenter Notes
Presentation Notes
Read the different Hazards….
Talk about labels on panels and the key information on them.  They should be updated every 5 years during the Risk Assessment.  


When

30,000 arc
flashes/year (NFPA)

7,000 result in injury
(OSHA)

2,000 admitted to
burn center

300-400 fatalities
annually



Presenter Notes
Presentation Notes
These numbers are starting to go down yearly which is great to see and much of it is through education, those in safety roles taking it much more seriously and companies respecting the safety professional role.  


1to300 1to 10

Importance
of Electrical
Safety

ear Ivlisses

/ 300,000 At-Risk Behaviors

Overall Safety .
Electrical Safety




Why an
Arc Flash is

o ___— Molten Metal

Pressure Shock Waves

bo

Defening Sound Wave

_\Ei Shrapnel

Copper Vapor
Solid to Vapor

Expands
67,000 times

Hot Toxic Air — Rapid Expansion

Blinding Light



Presenter Notes
An Arc Flash has many different hazards you need to be aware of..

Kamron Alipour
An Arc Flash has many different hazards you need to be aware of..




Presenter Notes
This is a bank Arc Flash explosion.  Let’s watch the video.  You can see the electrical employee holding onto the gloves in their hand.  Doing them no good.  Also you see the second person burning due to the silk screening on the back of the shirt. 

Kamron Alipour
This is a bank Arc Flash explosion.  Let’s watch the video.  You can see the electrical employee holding onto the gloves in their hand.  Doing them no good.  Also you see the second person burning due to the silk screening on the back of the shirt. 


Understanding

Sources: Burn Survivor Resource Center: hitp://burnsurvivor.com/burn_types first
Copyright 2015 Cintas * This material is only infended for this (webinar) and may not be used for any other purpose
without the expressed consent of Cinfas



http://burnsurvivor.com/burn_types_first

Body Burn

Direct Costs:

Medical
Wage Indemnity
Claims & Admin Fees

Additional Costs:

General Liability Costs &
Litigation

Lost Productivity & Quality
Insurance Premiums
Damage to Public Image
Potential OSHA Fines

Opportunity Costs

Sources: International Association of Oial & Gas Producers, Liberty Mutual Safety Index
Copyright 2015 Cintas * This material is only intended for this (webinar) and may not be used for any other
purpose without the expressed consent of Cintas



Does PPE
really work?

. 0-30% Body Burn ® 30-60% Body Burn m 60-100% Body Burn

100
——
® 80 Arc Exposure
] w/arc-rated clothing
§ 60
qg 20 Shirt Burns
20 (—
Shirt & Pant Burns
0

20-29 30-39 40-49 50-59
Age Range, Years

Source: ABA, National Burn Repository 2019 Update, Report Data 2009-2018, Table 9






S — Top 10 - Clip 7

- A Pant = 100% Cotlon
= Shirt = 100% Cotion

EQUIPMENT

200 Amp Disconnect

TEST
PARAMETERS

Voltage = 480
Amperage = 12.5 kA
Cycles =10
Distance =12"
“Arc in a Box"

CALCULATED
ENERGY

Per IEEE 1584

8.4 cal/cm?

clipsil
INDURRUITFatsnttac lins] Explosions created by 70E Solutions at KEMA Powertest = L LEADER 1 LA A Fam
T ; ﬂ:r For more videos visil www. westexinc.com

Index “PWESTEX INC.




R S Top 10 - Clip 5
i NIR i Pant = INDURA® Uitra Soft® Style 451 9oz; After 100 Industrial Lavnderings

na .S df " Shirt = INDURA® Ultra Soft® Style 301 7oz; After 100 Industrial Launderings
l-' ‘_a:': =

Flame Resistont Fabrioc

EQUIPMENT

100 Amp Disconnect

TEST
PARAMETERS

Voltage = 480
Amperage =11 kA
Cycles =12
Distance =12"

*Arc in a Box"

CALCULATED
ENERGY

Per IEEE 1584

10.4 cal/em?

Index 26 WESTEX INC.

=) Explosions created by T0E Solutions at KEMA Powertest = ";_‘"""“‘ T T R T T T T
For more videos visil www.weslexinc.com
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NFPA 70E

OSHA enforces NFPA 70E under 1910.132
and 1910.335.




-Job Planning must include Emergency
Response Plan

-New Annex (S) Assessing the Condition of
Maintenance

-Moved ALL definitions to Article 100

*Definitions specific to an Article will have
article in parenthesis

-Verification of absence of voltage at EACH
point of work.

-Shock approach boundaries coordinated
better to OSHA

-Non-leather protectors with new standard
ASTM F3258

-New Hazard thresholds for 2 Articles in
Chapter 3

*Art 320-Batteries and Battery Rooms
*Art 340-Power Electronic Equipment



Presenter Notes
Presentation Notes
Brief explanation of the changes:
The 70E committee added an emergency response plan in the needed information to include in the job safety plan. This could entail what is going to happen when an incident happens. Might be something along the lines of how to handle an injury due to an arc flash or electric shock or it might include the contingency plan for reacting to the sudden unexpected de-energization, or both. Knowing the plan when the “stuff” hits the fan will facilitate a quick an effective response to an emergency.

Annex S was added to help employers and equipment owners in making the determination of the condition of maintenance. This is important in the risk assessment procedures and when we consider normal operation. This also goes hand in hand with NFPA 70B becoming a standard now. However, this is an Annex and therefore good information but not mandatory.

All definitions were moved into Article 100. This is an NEC Style Manual change. This was done to make the useability of the NEC better, but since 70E follows the NEC style manual, it effects 70E as well. However, if a definition applies specifically to only on Article, it will have that Article in parenthesis. 

Committee added the words “at each point of work” to the language on testing for the absence of voltage in establishing an electrically safe work condition. This will now require the qualified person making this test to test at each point of work as opposed to verifying Output Voltage at the source of the circuit. The reasoning here is that there might be backfeeds or multiple sources that are not evident at the source and it is important that 0V be verified at the actual point where the work is being done.

Tables 130.4(E)(a) and (E)(b) were revised to better coordinate at higher voltages with the minimum approach distance from OSHA. They also split up the 751V-15kV into both a 751V-5kV and 5.1kV-15kV. These tables are the shock approach boundaries.

Added reference in informational note Table 130.7(C)(14) to the new standard for non-leather protectors, ASTM F3258. They also removed the word “leather” in front of protectors throughout the document and added a definition of a protector glove to clarify that it is not just any old glove, it must meet specified performance criteria.

They added new energy thresholds in the battery and VFD sections, Articles 320 & 340. These new thresholds help better define when the special rules for this type of equipment apply. In Article 320 for batteries they added a thermal hazard threshold which applies when the battery system has 1000A of short-circuit current available or more. This could lead to a large enough flash or explosion to cause burns to a person. Article 340 (VFDs) the electrical hazard threshold for power electronic equipment is added to be consistent with the remainder of Chapter 3. The electrical hazard thresholds are from IEEE C95.1.

The vast majority of changes were done to reorganize and improve useability but have very little, if any affect on how work is to be performed. For example, the justifications for performing energized work in section 110.4 of the 2021 edition were re-organized as exceptions to the general rule that an electrically safe work condition be established. This was done because all along these justifications were exceptions and there was nothing in the text about how infeasibility or additional hazards got you out of establishing an electrically safe work condition. Now it does. But this is not new for the industry as we were doing this anyway.



NFPA 70E
Article 110.2
(Electrically
Safe Work
Condition)

Normal operation of electric equipment shall
be permitted where a normal operating
condition exists. A normal operating condition
exists when all of the following conditions are
satisfied:

(1) The Equipment is Properly Installed
(2) The Equipment is Properly Maintained

*NEW 2024* (3) The Equipment is Rated for the
Available Fault Current

(4) The Equipment is Utilized Properly

(5) The Equipment Doors are Closed and
Secured

(6) All Equipment Covers are In Place and
Secured

(7) There is No Evidence of Impending Failure



A. General
1. To identify arc flash hazards

2. To estimate the likelihood of occurrence of
injury or damage to health and the potential
severity of injury or damage to health.

3. To determine if additional protective
measures are required, including the use of
PPE.

F. Arc Flash PPE
1. The incident energy analysis method

2. Arc flash PPE category method



Site Risk
Assessment

Training

PPE / FRC

Warning Labels

Electrical Safety
Program (ESP)

Must be completed every 5 years or if
equipment changes have been made

NFPA 70E Arc Flash Training for all
employees who work with over 50v and
is done every 3 years. First Aid, CPR and
AED Training is also required every two
years.

Must provide correct PPE and FRC

Updated Labels must be on all
equipment that poses an Arc flash risk (3
phase)

Needs to be reviewed and updated every
3 years



Look familiar?




ADANGER

ARC FLASH & SHOCK HAZARD
Appropriate personal protection
equipment required

Risk of
Electric Shock

ARC FLASH & SHOCK HAZARD
equipment required l

Arc Flash and Shock Hazard
Appropriate PPE Required
6 5 Nominal System Voltage 480V
Asc Flash Boundary 28
- Limited Approach Boundary 42°
callom? @ 18" Fiensiessmean cenry -

PPE: Reference NFPA TOE-2012 Table

Equipment Bus: PAINT ROOM MCC-1

Lockout Device: MDP-1 36

Date: 111114

Reference Document: EEE Std 1584 through 1584b-2011

Arc Flash and Shock Hazard
Appropriate PPE Required
Hazard Risk inal m
Category @ 18° N e boitary 25
Limited Approach Boundary 427
#2 Restiicted Approach Boundary 127
Frohibited Approach Boundary 1°
PPE: Reference NFPA 70E-2012 Table 120.7
C)(16

Equipment Bus: PAINT ROOM MCC-1

Lockout Device: MDP-1 3B

Date: 1/1/14

Reference Document: IEEE Std 1584 through 1584b-2011

Arc Flash and Shock Risk

15inFlash Risk Boundary 42 in Limited Approach
25 callem™2  pasha 18in 12in Restricted Approach
00 Glove Class 480 VAC System

40 cal/cm”2

Hardhat + AR Face Shield + AR Hard Hat Liner
+ Safety Glasses + Ear Canal Inserts

Arc-rated Shirt / Arc Rated

Arc-rated Gloves

Arc-Rated Pants/ Arc-rated Coveralls /

Leather work shoes




[ @+ Y

Arc Head Hand
Rated Protection Protection
Clothing

+ ” +
Comprehensive

CPR/AED NFPA 70E NFPA 70E
Training Training Program




CATEGORY 4
REQUIRED PPE

Also fulfills NFPA 70E
requirement of Category 1

Safety glasses or goggles

Hearing protection (inserts)

Insulated rubber gloves with leather protectors

A T

EH heavy-duty leather footwear

Arc rated long sleeve shirt/coverall
(8.0 ATPV or higher)

“

Arc rated long pants/coverall
(8.0 ATPV or higher)

<

Hard hat with Arc rated face shield and balaclava

Arc rated coveralls
Arc rated (40 cal) Arc Flash suit jacket

Arc rated (40 cal) Arc Flash suit pants

NE RIS -

Arc rated (40 cal) Arc Flash suit hood






Presenter Notes
CAT 4 racking breaker.  Not wearing the full CAT 4 suits but have a daily wear CAT 2 shirt/pant plus looks like head and hand protection (however looks like the facesheilds are up)  The good news is that the clothes did their purpose and defused the energy source right away and didn’t keep burning.  

Kamron Alipour
CAT 4 racking breaker.  Not wearing the full CAT 4 suits but have a daily wear CAT 2 shirt/pant plus looks like head and hand protection (however looks like the facesheilds are up)  The good news is that the clothes did their purpose and defused the energy source right away and didn’t keep burning.  


Task Wear



Presenter Notes
A daily wear program is a individual issued FR/AR clothing program for your employee and it’s clean and ready daily.  Typically a shirt and pant combo.  The employee will have enough sets for them to work each week without rewearing that week.  Employees don’t have to worry about switching clothes when they go do their work. They will also have a head and hand kit issued to them individually.  

 A task based program is typically a coverall and head and hand kit.  And typically shared among employees.  Typically they will either put on some of the kit or none as they have done the job a million times.  This is where Annex Q in 2018 came into play with human error factored into your electrical safety program.  Many tell me they have a policy of what their electrical team has to do but have very little oversight and trust their employees will make the right decision 100% of the time.  Think about this.  Your electrical maintenance employee is working on the 3rd floor of a building and they have a task kit with them but it’s in the truck.  They have open a panel and it’s January in Minnesota and it’s -20 and your employee has done this job many times.  Do you think they will take the time to go down 3 flights of stairs go outside, grab the kit then back up 3 flights of stairs or elevator and then put on the coverall and gloves and head kits properly?  Also, are they going to be wearing 100% cotton clothes underneath that coverall or FR base layer clothing or will they have a cotton poly blend or a Nike Dri Fit base layer?  Do you want to take that risk guessing?  Again, this was finally addressed in 2018 edition with human error.  
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A daily wear program is a individual issued FR/AR clothing program for your employee and it’s clean and ready daily.  Typically a shirt and pant combo.  The employee will have enough sets for them to work each week without rewearing that week.  Employees don’t have to worry about switching clothes when they go do their work. They will also have a head and hand kit issued to them individually.  

 A task based program is typically a coverall and head and hand kit.  And typically shared among employees.  Typically they will either put on some of the kit or none as they have done the job a million times.  This is where Annex Q in 2018 came into play with human error factored into your electrical safety program.  Many tell me they have a policy of what their electrical team has to do but have very little oversight and trust their employees will make the right decision 100% of the time.  Think about this.  Your electrical maintenance employee is working on the 3rd floor of a building and they have a task kit with them but it’s in the truck.  They have open a panel and it’s January in Minnesota and it’s -20 and your employee has done this job many times.  Do you think they will take the time to go down 3 flights of stairs go outside, grab the kit then back up 3 flights of stairs or elevator and then put on the coverall and gloves and head kits properly?  Also, are they going to be wearing 100% cotton clothes underneath that coverall or FR base layer clothing or will they have a cotton poly blend or a Nike Dri Fit base layer?  Do you want to take that risk guessing?  Again, this was finally addressed in 2018 edition with human error.  


NFPA 70E 130.7 (c)(9)(b) Outer
Layers

Garments worn as outer layers over
arc-rated clothing, such as jackets . N
high visibility apparel, or rainwear, 4
shall also be made from arc-rated /| *~ !
material. =\ W |

NFPA 70E 130.7 (c)(9)(<c)-
Underlayers

Meltable fibers such as acetate,
nylon, polyester, polypropylene,
and spandex shall not be
permitted in fabric underlayers
(An incidental amount of elastic
used on non-melfing fabric
underwear or socks shall be
permitted.






Presenter Notes
Outerwear sometimes gets confusing!  In this video are 2 Carhartt jackets.  They look exactly the same but one is FR/AR and the other is your traditional jacket.  Let’s see what happens when it’s exposed to a flame. 
So important to have the right outerwear…it’s not JUST OK to have FR/AR shirts/pants but also the most outerlayer

Kamron Alipour
Outerwear sometimes gets confusing!  In this video are 2 Carhartt jackets.  They look exactly the same but one is FR/AR and the other is your traditional jacket.  Let’s see what happens when it’s exposed to a flame. 
So important to have the right outerwear…it’s not JUST OK to have FR/AR shirts/pants but also the most outerlayer


Proper
Labels

Needs to show
ATPV/EBT Rating

Fabric Information

ARC Cat and NFPA
2112 Label outside
label

UL Certification

ASTM F1506 and
ASTM F1595

Many on Amazon
don’t have this and
Amazon is not
responsible

A\
FLAME RE NT/
RESISTENT?? LﬁEGO-
IGNIFUGE
ARC RATING/
COEFFICIENT D'ARC
8.5 ATPV
50% ARAMID
25% LYOCELL
25% MODACRYLIC
MADE IN ~ HONDURAS
HECHO EN  HONDURAS
FAIT AU HONDURAS
VF IMAGEWEAR, INC.
CA22783

§0% aram

S Thils GARMENT IS ARC-FLASH ppg
ATEGORY 2 PER NFPA 70E-201 4
AND MEETS THE PERFORMANCE
SPECIFICATION F1506-15
THE GARMENT MATERIAL HAS A,
ARC RATING (ATPV) OF 9.5 CAL/Cpp
TPV 9.5 CLASSEMENT ATPY g5




Retail
Inspired
Clothing is
here!ll

No longer do you need to
wear clothes that make you
look like a rectangle!
Seriously!!! Women you
don’t have to just wear
men’s cuts either!!!




Head and
Hand
Options

MNATIONAL
SAFETY APPAREL

ALWAYS
WEAR
YOUR

GLOVES

TIRED OF HEARING
COMPLAINTS
ABOUT WEARING

0

@enespro*i:i“_

Electrical Safety Reinvented




Kinectrics Inc., 800 Kipling Avenue, Unit 2

Samples Received: Samples Tested: Toronte, Ontario, Canada
ArC Rate JAM 13, 2013 JAN 13, 2014 Tel: 416-207-6000, www_kinectrics.com KmeCTRCS

Report # K-418608-1401P16-R0 Test Report .

Tested for Contact information for item tested:
L Hugh Heagland Mount Vernon Mills, Inc.
Ot I n ArcWear.com 91 Fourth St

502-333-0510 Trion, GA 30753

arctesting@arcwear.com 706 734 4923
Testi i}
Mount Vermon Mills, Inc.,
2 Layers,
Style Arapaho Twill, 7.0 oz/yd® 237 g/m* Twill, 88% Cotton 12% Nylon, Navy, AAD B.4 oz/yd* 285 g/m*
over
Style Sauk Sateen, 6.5 oz/yd® 220 g/m* Sateen, 88% Cotton 12% Nylon, Gray, AAD 7.0 oz/yd® 237 gim?,
ArcWeard 1401P16
Reference Standard

ASTM F1958/F1959M-12
Standard Test Method for Determining the Arc Rating of Materials for Clothing

TestP :  Testcurrent: 8 kA Mumber of samples analysed: 24
Arc Gap: 30 cm
Distance to Fabric: 30 cm Incident Energy Range: 14 to 39 callcm?®

Arc Rating, ATPV = 30 Callcm?
Heat Attenuation Factor, HAF = 90%
Mo variations to standard methed noted.

Break-open Ebt not achieved or determined.
Samples tested s ived, pre-lest laundering as reguired by dard was arranged by client,
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Presenter Notes
Read Pg 32 some key points

Kamron Alipour
Read Pg 32 some key points


Important

FEDERAL REGISTER

Vol. 79 Friday,
No. 70 April 11, 2014

Part I

Department of Labor

O i Safety and Health Administration
29 CFR Parts 1910 and 1926

o P R on, T ission. and D .
Protective Equioment: Final Rule

“The OSH Act and the PPE standards at
1910.132 and 1926.96 make the employer, not
the employee, responsible for the care and
maintenance of PPE.”

“If employers rely on home laundering of the
clothing, they must train their employees in
proper laundering procedures and techniques,
and employers must inspect the clothing on a
regular basis to ensure that it is not in need of
repair or replacement.”

“The Agency is not prohibiting home laundering
of FR and arc-rated clothing. However, to
comply with 1910.132 or 1926.95, employers
cannot simply instruct employees to follow
manufacturers’ instructions.”

FEDERAL REGISTER / VOL. 79, NO. 70 / FRIDAY, APRIL 11, 2014 / RULES AND REGULATIONS (PAGE 184 - 187)


Presenter Notes
For those who don’t outsource their FR/AR uniform programs you should be aware of the following with OSHA.  Home laundry is absolutely allowed but it’s not longer okay to just buy the clothes and tell your employees to follow what the tags say from the manufacture.  You need to train proper washing, care, inspection and when something needs to be replaced.  Some companies I’ve worked with do this training each year when they order clothes, some do it once when they are hired and that’s it and some have print outs to give the employees and some unfortuetly don’t train because they probably are not aware of the employers reasonability.  
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For those who don’t outsource their FR/AR uniform programs you should be aware of the following with OSHA.  Home laundry is absolutely allowed but it’s not longer okay to just buy the clothes and tell your employees to follow what the tags say from the manufacture.  You need to train proper washing, care, inspection and when something needs to be replaced.  Some companies I’ve worked with do this training each year when they order clothes, some do it once when they are hired and that’s it and some have print outs to give the employees and some unfortuetly don’t train because they probably are not aware of the employers reasonability.  


Arc Rated
Clothing




Before You
Home




www. Bandicam.com
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Presenter Notes
This is a great video in showing an electrical maintenance employee doing work and an the Arc Flash happens and since he is wearing the proper FR/AR garment, PPE he doesn’t get burned, injuried and walks away with probably a good scare.  Without the proper PPE and clothing it would have turned out much differently.  

Kamron Alipour
This is a great video in showing an electrical maintenance employee doing work and an the Arc Flash happens and since he is wearing the proper FR/AR garment, PPE he doesn’t get burned, injuried and walks away with probably a good scare.  Without the proper PPE and clothing it would have turned out much differently.  


Conclusions &



Presenter Notes
So I gave a lot of information today and if we wrap this up with a bow here are some key takeaways I came up with. 

Get a copy of NFPA 70e 2021 and meet w. leadership
Find the gaps in your current program and discuss changes (I’d love to help you if you would want)

Safety is always moving forward and always needing education no matter the industry.  

Kamron Alipour
So I gave a lot of information today and if we wrap this up with a bow here are some key takeaways I came up with. 

Get a copy of NFPA 70e 2021 and meet w. leadership
Find the gaps in your current program and discuss changes (I’d love to help you if you would want)

Safety is always moving forward and always needing education no matter the industry.  


Thank Youl!

Kam Alipour
National Manager Direct Sales — Protective
Apparel

763-477-1286
AlipourK@cintas.com



mailto:bestk@cintas.com
Presenter Notes
Thank you again for your time and if I can help any of you today or in the future with your FR/AR needs, training and compliance education needs or anything around safety please let me know.  

Kamron Alipour
Thank you again for your time and if I can help any of you today or in the future with your FR/AR needs, training and compliance education needs or anything around safety please let me know.  
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