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eler* al sa'fetr.y?

- Cornply witn applicaole regulations
» Reduce Injuries

> Reduce llapility

» Reduce operaiing cosis

- Provide a safe wori environrent



lecirical Sarfety Statlsiics

Average of 4,000 non-disapling and
3,600 disanling electrical contact
Injuries FlrmllFlHy ir the Uniied Staies

One persorn s elecirocuied in ine
vvomolglce 2very rJrl/

Electrocutions were ine fourin leacding
calse of traurmatic occupetiorzl

Over 2,000 worrers are sent to gurr
centers eacr year witn elecirical-related
ourn injuries
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fety Triangle
Safety Triangle

300 to 1

30
Lost-Time Injuries
300 Recordable Injuries

30,000 Near Misses
300,000 At-Risk Behaviors

Electrical Safety Triangle

Recordable Injuries
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Ire lgnition
leciric snock
2 Arc flash
- Arc plast
- Otner nazarcs
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Flre lgnition

Trne original and prirnary rissiorn of
NFPA

Prirnarily covered oy installation
standards contained in NFRPA 70,
Neaitionzl Elecirical Cocle

rlowever, not ine farget of NFPA 70E
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APOSLT

A srocK requlres e posure to a
clifference of poterriizl

The Nationz/ > NFPA 70E reduces
Eleciriczal Cocle the risk under
recduces tnis risy cornorrrzal

Iricler norrnel
oncitions,
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coricltions.
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Tne original purpose of NFPA 70E
To eliminaie t 'ms riazarcl, we need to

KIow:

—Tn

— rlow ine exposure could occur

nazerc
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source of i
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— rlow ine nurnan pody would reac
— What aciion Is necessary



Itigating ExposLre o

lectric Snock
Could tne circult pe deenerygized?
IT not, now could the exposure occur?

rlow would tne nurmarn oody reaci?
What action would rninimize ine nazarc?
What PPE would rninimize ine exposure?



Arc Flasn

> Whnat Is 117
- rlow can | manage 1t7

2 rlow carn | reduce exposure?



Arc Flasn and Arc Blast

Electrical Arc

35,000 °F o o Z Molten Metal

Q Q o
°© Pressure Waves
- '» Sound Waves
Copper Vapor: Shrapnel
Solid to Vapor
Expands by L _
67,000 times Hot Air-Rapid Expansion

Intense Light




Arc Flasn In Real Time



Arc Flasn In Real Time



Sound

# > |ndicates Meter Pegg"éwd

Bussmann



Esizolisn Snock Protection Boundary

Concduct Flasn rlazard r\mrll/ss
Esiaolisn Flasn Protection Bolndary
Select Personal Proiecilve Equiprnent



» Two types Inclucle i
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— Aporoacr Boundaries are used o reduce
S0CK nazard
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Lirnited Aporoacn sourndary

- Outer-most pouncdary
- May pe crossed only oy qualifled oerson

» May not ne crossed oy unguealified
oersons urilless escorted py a qualified
0ersor
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SrnocK-orotectior technr
ec|ulprnerit are recuired

served for qualifled persons
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Pronioliecd Approacn Boundary

C
(\

Josest poundary

C
By

leserved for quealifled persorns

~ Requires sarme proteciion as direct
contact wiin a live part



Flaisn Protection Boundaries

QR

> Metnods to determine Flasn Protection

polndaries using NFPA 70E
— Default, or
— Calculations



Approacr sBounclary to Live Paris
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Sr1 Proteciion Bourncdary:
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Flash Protection Boundary
(Curable Burn Distance) \
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A d-foot pouncdary may e used for pasic
sysierns:

— 50 - 600 volts rmeudrnurm

— Up to 50KA avallaple and 6-cycle clearing time
— Or otrier cornolnations up to 300KA cycles

— Calculations are perrmitied



Lirnits of Approachn — Surnrmary

Flash
protection
-/ SIS TEELY Limited
L IS approach
~ N boundary

Limited
space

Any point on an
exposed, energized
electrical conductor
or circuit part

Restricted
approach
boundary

Restricted
space

Prohibited
approach
boundary

Prohibited

space




FlA Elecirical Safety Regulations

- Iz tne law, and Is enforceanle
» I wrlttern In cormnplliance-oased
lzinguage

- Does not generally orovide rernediation
for safety



SrA and NFPA 70E

- OSHA adopted tne 19 6 aclltlon of ihe
Netionzl Electrical Code® (NECT) ard,
levter, tne 1971 eduen

- Hevvever tne NMEC was not sufficlent for

> N J‘r)r\ developed NFPA 70E In cooperatior
witr OSrlA



neral Indusiry

OSrlA Act

29 CFR 1910 Suppart S - Elecirical
29 CFR 1910 Suppart | - PPE

29 CFR 1910 Suppart J - Generel
Ervironrerital Comrrob

Z Suppart R - Special
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lecirical riegulgmorb
- 29 CFR 1910 Suppart S - Elecirical
—1910.302-1910.308 Installatior)
Requlrernenis
— 1910.331 safety Related Work Praciices
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Training
5 Locrout/Tagout
Use of Protecilve Equiprmernt
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- Electrically safe work condition
> Tralning
> Planning



Creating ar EJeC'Lr_r]

Worrx Conditior
- Cnieci drawings arnc J
Identify all possiple

(g

sOoLrce:

[ S
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-

Verify operation of

Tesier



Creaiing ¢

\/\/r' Condition
> Interrupt load
LLIH&‘(J

open disconnects

ar Electr

ically Safe

- Visually verify

opening of contac
wWrere 0ossiple

(‘
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Creating an electrice
Work Condition

- Apply locrout/tagout 2 Te
clavices

st voltage



lting an elecirically Safe
\/\/JJ”K Corndition

operation of - Aoply grour
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"Lesﬂer wWrere nec
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Tralning Requlrerments

<

Whno Is requ]red o be trained?

— Training must pe grovided to ermployees wro face a
risi of elecirical nazard

— employees involved in LO/TO procedures must pe

tralnec

-

What level of training Is necessary?

— The level of training rmust pe adequate for ine |

Involved

What tyope of training can | Use?

Flowy

fle
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ofter) or now rnuch training cdo |
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Olallfled Persor

O)H

- *One wno nas sxills and xnowlecdge
related to i he consiruciion ancd operatior
of the ele ical equipment ard
Insiallations r’-///f/ N85 recejved sarety
e, j orl e nazards involved.,”



Igigliglo
nergized Elecirical Worx Permit

05

Pla

» Requlres writter autnorization

» Requlres ine worrer o do the following:

— Identify and understand tne naz
Ifled person
— Wear groper PHE

\rels
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2ss o ungualified persons

— Cornplete & joo orlefing



Planning:

J

Prepare for ar
r

Identify

3 The hazards 3 The shock protection

@ The voltage levels involved boundaries

O Skills required [ The available incident energy

O Any ‘foreign” (secondary [ Potential for arc flash
source) voltage source {Conduct a flash-hazard

a Any unusual work conditions analysis.) i

O Number of people needed 1o 3 Flash protection boundary
do the job

Ask

a Can the equipment be b Is a “standby person”
de-energized? required?

4 Are backleeds of the circuits
to be worked on possible?

Check

4 Job plans a Salely procedures

3 Single-line diagrams and 3 Vendor information
vendor prints @ Individuals are familiar with

4 Sitatus board the facility

3 Information on plant and

vendor resources is up to date

Know
1 What the job is

a Who else needs to know—
Communicate!

Who is In charge

Think

& About the unexpected
event . . _What if?

Lock — Tag — Test — Try
Test for voltage — FIRST

Use the right tools and
equipment, ncluding PPE

(ERENN

(H RN

Install and remove grounds
Install barriers and bamcades
VWhat else .. _ 7

Prepare for an emergency

3 Is the standby person CPR
trained?

4 Is the required emergency
equipment available?
Where is 117

4 Where is the nearest

telephone?

Where is the fire alarm?

Is confined space rescue

available?

uo

ol 0O o0 o

W hat is the exact work
location?

How is the equiprment shut off
In an emergency?

Are the emergency telephone
numbers known'?

Where is the fire extinguisher?

Are radio communications
available?
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JaUnst snock and ourns

rotects specific areas of tre pocly

Fye protector

Bocly oroteciion

rleinicd ancd arrn protectior)
Foot and leg oroteciion
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2sn Profeciion sBourndaries and
P
Whern worklr) J witnin ine flasn proteciior

oounclary, PPE rmust e worr

PPE Is deterrmined oy tnie level of incidernt
2rneryy e posure

O
1
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> Flame resisiant
- Wil <

- Wil
- Wil

not gresus or tear oger

not rnelt

recluce neat transfer to

ne pody



— Outer layers
— Unidler layers
- Coverage
> Fit

> Malnienance of equiprnernt
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- Refer to ine following t -gloJeS‘
— Taple 130.7 (C)(8) for P

— Taple 130.7 (F) for oiner grotectlve
eC|Ulprnernt



— Use tne PPE Matrix

— Crioose approgriate cloining sysierrn



Calculaied Flazard Risi Minirnurn PTPY
Incident Energy  Catedory Rating

Up to 1.2 Cal/cmz  Category O (N/A)

1.2 104 Cal/cm?2  Caiegory 1 4

4,110 8 Cal/cmz  Category 2 J

o.Lto 25 Cal/cm?  Category 3 25

25.1 10 40 Cal/cm? Category 4 ()

Over 40 Cal/crn? I\Jo ca_'teggry — Not



PPE Tor Caitedory 1

- Long pants and long-sleeve sniri, =R for £
celories
Regular welgnt denirn panis permitied o pe
supsituied
— 4 calorie coverall may pe suostituiad
> rlard nai, safety glasses

- Voltage-rated gloves wiin leainer



surnrery

- First, identify and recognize the nazards
- ldenilfy tne affected partles
> Provide awareness training for

Lncualified people

~7

~ Provide protec ]ve 5C
for qualified people

(D

rnes and training

- YWritter) cloctirnerniziijon s ire ey
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