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LEARNING OBJECTIVES:

Why Electrical Safety and Arc Flash
Protection?

What is electrical safety?

What does electrical safety consist of ?
What does electrical safety look like?

How does electrical safety apply to your
workplace?

Which standards apply to electrical safety?
How to Recognize Electrical Hazards in the
Workplace



LEARNING OBJECTIVES:

How to Identify Electrical Hazards in the
Workplace

How to Establish an Electrical Safe Work
Condition

How to Evaluate Voltage & Arc Flash Hazard
Potential - Tables vs. Calculation

How to Properly Select & Use PPE

How to Perform Work on or Near Energized
Parts

How to Cite Electrical Safety Following NFPA
70E and OSHA Electrical Standards

How to Establish an Electrical Safety Program
NFPA 70E 2012 — What’s Coming



Why Electrical Safety & Arc Flash
Protection




What is Electrical Safety




What is Electrical Safety

Protecting workers from the unexpected
start-up, or unexpected reenergization of
equipment, circuits, or parts while
maintenance is being performed.
Protecting workers from exposure to live
electrical parts Including overhead and
underground electrical distribution,
iIncluding systems, equipment, circuits,
and parts.

IT IS MANDATORY!




What is Electrical Safety?

Documented
Electrical Safe
Work Practices
Programs

Selection, Use,
Maintenance,
Storage of Proper
PPE

Employee Training




Electrical Safe Work Practices

@ Lockout Tagout
® Proper Tools &
Equipment

® Energized
Electrical Work

Permit Procedures

®

1: " YOUR RESPECT FOR THISTAG

RKING ON EGUIPME

' ‘“""““' K

o 7
|
-
%

E
E
g

%

/////v/ i “"EH}}J‘E/ ///




Who' s Responsible for Safety?

‘The “Employer” is responsible for
 OSHA requirements
 Electrical Safety Program
- Safety Policies and Procedures
« Safety Training

‘-The “Employee” is responsible for
» Implementing procedures

‘The “Owner” is inherently responsible
1{e] 8
« Contractors on site



Which Standards Apply?




What Are the OSHA Regulations and
NFPA 70E Requirements for Working
on ‘Live’ Equipment?
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NFPA 70E - 2009 Edition

70E

STANDARD _

for Electrical 4
Safety in the
Workplace® ;




NFPA 70E Electrical PPE

 NFPA 70E, Section 130.7(A)
Personal and Other Protective Equipment
(A) General.

(1) Employees working in areas where
electrical hazards are present shall be
provided with, and shall use, electrical
protective equipment that is designed and
constructed for the specific part of the body
to be protected and for work to be
performed.



OSHA Electrical PPE

- OSHA 1910.335 Safeguards for personnel.
- (a) Use of protective equipment

Issue: When OSHA has an existing standard,
OSHA cannot incorporate another standard by
reference which addresses the same material.

This is the case with 1910.335(a)(1).



Standards US National Fire Protection Association
-Standard NFPA 70E

Canadian Standards Association
-Standard Z-462

SLNADIM STANDARDE
ARSOBIATIEH

Institute of Electrical &
Electronics Engineers

Canadian Electrical Code -Standard 1584
-Rule 2-306

Electrical
) Auﬁ-.n!'ﬁty

US Occupational Safety &
Health Administration

—

FOSHA

g 1971 35 2006


http://www.osha.gov/as/opa/osha35yearmilestones.html
http://www.ieee.org/

Arc Flash/Arc Flash/Shock
Hazards




What is an Electric Arc?

An electric arc is a short circuit through the air.




2 Molten Metal
1

O
Q Pressure Waves

35,000 °F

Sound Waves

Copper Vapor: Shrapnel

)

Solid to Vapor
Expands by
67,000 times Hot Air-Rapid Expansion

Intense Light




Some Temperature & Heat Data
Curable Burn Temperature (1/10th Sec.)
Cell Death Temperature (1/10th Sec.)

emperature At Arc Terminals

emperature Of Sun’ s Surface

emperature Of Burning Clothing 1,400°F
Clothing |gniti0n Temperature .................................................................... 700°Ft01,400°F
emperature Of Metal Droplets e 1,800°F




Characteristics of an Electric Arc

- An electric arc will oscillate and escalate if
not constrained.

- A ssingle-phase electric arc can engulf a
second or third conductor in only two cycles.

- An electric arc’ s current propels the arc
away from the power source.



Arc Flash




What Causes Arc Flash?

Dust, impurities, corrosion, condensation, animals
Spark discharge from:
Accidental touching
Dropping tools
Over-voltages across narrow gaps
Failure of insulating materials

Equipment failure



Severity Factors

Power — amount of energy
at the arc

Distance — of the worker
to the arc

Time — duration of the arc
" exposure




rc Flash Events
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Compliments of Salisbury Electrical
Safety L.L.C.



Forms of Arc Flash Energy

Noise
Expansion

Vaporization

~ 1

Thermal radiation




Electrical Arc Burn Injuries

Occur from high temperature sources
Deep and slow to heal

Involve large areas of body
Distance from arc determines severity




Electric Shock Injury - Burn




Severe Burns from Arc Flash

P

Arc flash up to 35,000° F
Sun 9,900° F




Blindness

Flash of light is so intense it can
damage vision.




Shrapnel Wounds

\ "
¢ ;

Material and molten metal
can hit the body at over

/700 miles per hour.
>



Blast Lung Injury (BLI)

Arc blast can cause inhalation injuries.
For example:
Inhaling high temperature
copper vapor

More than 100 toxic
substances can be found
in the fumes.

" -

BLI + Burns = Greater chance of death



Hearing Damage

/\ Arc blast at 2 feet 145 decibels

Jet engine at 200 feet 132 decibels

Pain threshold 130 decibels
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Remember ...

t only takes 52-75 ma of current to cause the
neart to go into fibrillation!




Shock

Current, Not Voltage causes Electric Shock

- 0.5-3mA -Tingling sensations

- 3-10 mA - Muscle contractions and pain
- 10 -40 mA - “Let-go” threshold

- 30 - 75 mA - Respiratory paralysis

- 100 - 200 mA - Ventricular fibrillation

- 200 - 500 mA - Heart clamps tight
- 1500 + mA - Tissue and Organs start to burn

Note: Reaction will vary with frequency and time of exposure



500Q 500Q

10002

50002 . % : 500€)

Hand to hand 1000Q

120 volt

Formulal =E/R

120/1000 = 0.120 amps or 120 ma



Inexperience = Accidents

z Employees Who
20% Have Less Than 12
g Months Experience
at a Different or
New Task, Account
For 80% of ALL
Accidents

80%



Recognizing Electrical Hazards
In the Workplace




What Voltages are Present?

120V
480V
4160V

4160V 30 3-WIRE

1500 HP




What Voltages are Present?

LOW-SIDE VOLTAGE AT
7 . 2 KV THIS TRANSFORMER

| : IS 4,160 VOLTS.
- 13.8KV seeovt e Wl USE EXTREME

CAUTION!

- 14 4KV



What Voltages are Present?

- 20KV
- 138KV
- 345KV
1010144
- 750KV




What Voltages are Present?




What Voltages are Present?

1.800.546.1050
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Do You Have Any Equipment Such
AS...
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DANG
HIGH VOLTAGE

Arc Flash and Shock Hazard

308 inch 9.6 callem”2
Flash Protection H ‘ 3 Flash Hazard at
2 36 inches

Boundary

4160 VAC Shock Hazard PPE REQUIRED
FR Shirt & Pants + Cotton agerwear +

1 Glove Class FR Coveralls + Hard Hat w Liner +
inch Limited Approach Flash Suit Hood +Safety Glasses +
& inch Restricted Approach Hearing f’r‘,‘ledeon + Leather Gloves +
- Leather Shoes
7 inch Prohibited Approach

PNL - 3000MP STARTER Prot: 3000HP DISC FU
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What Are the Elements of
Electrical Safety?
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DO NOT REMOVE

LOCKED OUT

HUMAN SAFETY DEPENDS ON
YOUR RESPECT FOR THIS TAG

L)

INSTRUCTIONS

. THIS TAG MUST BE FILLED OUT IN INK.
THIS TAG MUST BE ATTACHED WITH PLASTIC

BE ALTERED OR REUSED.

MUST BE CIRCLED

REVIEW THE LOCK, TAG AND TRY PROCEDURE
FOR FURTHER INFORMATION.

SEE OTHER SIDE.
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Dated Insulated Gloves




Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(C) Personal Protective Equipment.

(13) Arc Flash Protective Equipment.

(c) Hand Protection. Leather or FR gloves
shall be worn where required for arc flash
protection. Where insulating rubber gloves
are used for shock protection, leather
protectors shall be worn over rubber gloves.



Meter Safety-Does meet requirements of
120.1(5) - NFPA 70E

P ELUKEL e 0y




Category locations




Voltage Rated Tools




Insulated Screwdrivers

! 2008Y02.2
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Based on Voltages & Hazards Present - Establish
Procedures

- Determine Voltage & Arc Flash Hazards
- Determine Who is Exposed

- Determine Protective Measures

- Determine OSHA Requirements

- Determine What NFPA 70E Procedures
that Will be Followed



How to Evaluate Voltage & Arc
Flash Hazard Potential
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Before Work Can Proceed On or Near

Exposed Energized Parts
We Must Perform:

- Shock Hazard Analysis NFPA |
- Shock Protection Boundary 70E |

- Arc Flash Analysis ﬁfﬂﬂﬂﬂf"

Safety in the

- Arc Flash B()undary Workplace' 4

2009 EDITION




Calorie Studies vs. Tables

Calorie Studies
Performed by Professionals
Determines Exact Hazards
Costly

Tables
Can be Used Effectively
Must Know How to Navigate
Can Use to Select Proper PPE



Flash Protection Boundary (FPB)
Must wear appropriate PPE
FPB dependent on fault level and time duration.

S W S—
] |

- Prohibited Shock Boundary: Qualified Persons Only. PPE as
if direct contact with live part

Restricted Shock Boundary: Qualified Persons Only

Limited Shock Boundary: Qualified or Unqualified Persons*
* Only if accompanied by Qualified Person

Note: shock boundaries dependent on system voltage level



Limited Approach Boundary

The limited approach boundary is a
shock protection boundary to be
crossed by only qualified persons (at
a distance from a live part) which is
not to be crossed by unqualified
persons unless escorted by a
qualified person.



Restricted Approach Boundary

A restricted approach boundary is a shock
protection boundary to be crossed only by
qualified persons (at a distance from a live
part) which, due to its proximity to a shock
hazard, requires the use of shock

protection techniques and equipment when
crossed.



Prohibited Approach Boundary

A prohibited approach boundary is a shock
protection boundary to be crossed only by
qualified persons (at a distance from a live
part) which, when crossed by a body part

or object shall require the same protection
as if direct contact is made with a live part.
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Default Flash Protection
Boundary

- 600 volt systems = 4 feet (Ralph Lee
Formulae)

- Above 600 volt systems = distance at
which 1.2 cal/cm? (slow clearing time)

- Above 600 volt systems = distance at
which 1.5 cal/ cm? (clearing time of 0.1

sec or less)
This will be different in the NFPA 2012



Selecting Flash Protection

1. Calculate incident energy and select PPE
based upon that calculation.

2. Select hazard/risk category based on task,
then select PPE based upon hazard/risk
category.



PPE Selection
Use of Tables Exercise

NFPA 70E



to Table 130.7(C)(9). For tasks not listed, or for power
systems with greater than the assumed maximum short-
circuit current capacity or with longer than the assumed
maximum fault clearing times, an arc flash hazard aualysis
shall be required in accordance with 1303,

EPN No. 1: The work tasks and protective equipment iden-
tified in Table 130.7(CH(9) werc identified by a task group
aud the protective clothing and equipment sclected was
based on the collective experience of the fask sroup. The
protective clothing and equipment is gencrally based on
determination of estited exposure levels.

In several cases where the risk of an arc flash incident
is considered low, very low, or exiremely low by the task
group, the hazardfrisk category number has been reduced
by 1, 2, or 3 numbers, respectively. The collective experi-
ence of the task group is that in most cases closed doors do

i A T T T A ] e o s g g1 g g

crease in the opening time of the overcurrent protectiv
device, the arc flash energy will increase. If the availabl
shott-circuit current decreases, resulting in a Icmg_er'}i:ipez]
ing time for the overcumrent prafective device, arc flas
energies could also increase.

L e e Sl ol b Ml

I'PN No. 3: Eneigized elecirical condiietons of circuit pait
that operate at less than 50 volts may neged to be de
energized to satisfy an “electrically safe work condition.
Consideration should be given to the capacity of the source
any overcurrent protection between the energy source an
the worker, and whether the work task related to the sourc
operating at less than 50 volts increases exposure (o elec
trical burns or to explosion from an electric arc.

FPN No. 4: See 130.1(B)(2)(6) for requirements on docu
menting the available short-circuit current and fault clcar
ing time.

Table 130.7(C)(9) Hazard/Risk Category Classifications and Use of Rubber Insulating Gloves and Insulated

and Insulating Hand Tools

Hazard/Risk Rubber Insulating Insulated and
Tasks Perfurmed on Energized Equipment Category Gloves Insulating Hand To
Panelboards or Other Equipment Rated 240 V and Below
— Note 1
Perform nfrared thermography and other non contact 0 N N
mspections outside the restricted approach boundary
Circuil breaker (CB) or fused switch operation with covers on 0 N
CB or fused switch operation with covers off 0 N N
Work on energized electrical conductors and cirenit parte. 1 v 3
including voltage testing
Remove/install CBs or fused swilches 1 Y X
Removal of bolted covers (to eapuse bare, energized electrical 1 N N
conductors and circuit parts)
Opening hinged covers (to expose bare, energized electrical 0 N N
conductors and circuit parts)
Work on energized clectrical conductors and circuit parts of 1 Y A
utilization equipment fed directly by a branch circuit of the
panelboard
Panelhoards or Switchboards Rated >240 V and up to
600 V (with molded case or insulated case circuit breakers)
— Note 1




Table 130.7(C)(9) Continued

Hazard/Risk Rubber Insulaling Insulated and
Tasks Performed on Energized Equipment Category Gloves insulating Hand Tools

CB or fuscd switch operation with covers off 1 ¥ N

Work on energized electrical conductors and circuit parts, 2% N o
including voltage testing

Waork on energized electrical conductors and circuit parts of 2% ¥ '
utilization equipment fed directly by a branch circnir of the
panelboard or switchboard

600 V Class Motor Control Centers (MCCs) — Note 2
(except as indicated)

Perform infrared thermography and other non-contact 1 N N
inspections outside the restricted approach boundary

CB or fused switch or starter vperation with enclosure doors 0 N N
closed

Reading a panel meter while operating a meter switch U N

CB or fused switch or starter operation with enclosure doors open 1 N N

Work on energized clectrical conduetors and circuit parts, 2% i Y
including volitage testing

Work on control circuits with energized electrical conductors and 0 o Y-
circuit parts 120 V or below, exposed

Work on control circuits with energized electrical conductors and 2T ¥ 7y
cireuit parts >120 V, expused

Insertion or removal of individual starter “buckets” from MCC — 4 Y N
Naote 3

Application of safety grounds, after voltage fest Z¥ 4 N

Removal of bolted covers (to expose bare, energized electrical 4 N N
conductors and ¢ircuit paits) — Nute 3

Opening hinged covers (to expose bare, energized electrical 1 N N
conductors and circuit parts) — Note 3

Work on energized electrical conductors and circuit parts of s Y Y
utilization equipment fed directly by a branch circuit of the
motor control center

600 V Class Switchgear (with power circuit breakers or fused
switches) — Note 4

Perform infrarcd thermography and other non-contact inspections 2 N N
outside the restricted approach boundary

CB or fused switch operation with enclosure doors closed 0 N N

Dandiean o manal matar hils Anaratiae g meter cwitech 0 N N



Table 130.7(C)(9) Continued

Hazard/Risk Rubber Insulating Insulated and
Tasks Performed on Energized Equipment Category Gloves Insulating Hand Tools

Removal of bolted covers (to expose bare, energized e N N
electrical conductors and circuil parts)

Opening hinged covers (to expose bare, energized electrical 3 N N
conductors and circuit parts)

Insertion or removal (racking) of starters from cubicles of 0 N N
arc-resistant construction, tested in accordance with IEEE
(37.20.7, doors closed only

Metal Clad Switchgear, 1 kV Through 38 kV

Perform infrared thermography and other non-contact 3 N N
inspections outside the restricted approach boundary

CB ovperatlion with enclosure doors closed 2 N N

Reading a panel meter while operating a meter switch 0 N N

CB operation with enclosure doors open 4 N N

Work on energized electrical conductors and circuit parts, 4 X Y
including voltage testing

Work on control eireuits with energized slectrical conductors 7 X '
and circuit parts 120 V or below, exposed

Work on control circuits with energized electrical conductors 4 Y T
and circuit parts >120 V. exposed

Insertion or removal (tacking) of CBs from cubicles. doors 4 N N
open or closed

Application of safety grounds, after voltage test {

Removal of bolted covers (to expose bare, energized 4 N N
electrical conductors and circuit parts)

Opening hinged covers (to expose bare. energized electrical 3 N N
conductors and circuit parts)

Opening voltage transformer or control power transformer 4 N N
comparfments

Arc-Resistant Switchgear Type 1 or 2 (for clearing fimes
of <0.5 sec with a perspective fault current not to
exceed the arc resistant rating of the equipment)

CR operation with enclosure door closed 0 N N

Ingertion or remaval (racking) of CBs from cubicles, doors 0 N N
closcd

Insertion or removal of CBs from cubicles with door open 4 N N

Work on conurol circuits with energized clecirical cunduciors 2 Y Y.
and circuit parts 120 V or below, exposed

Insertion or removal (racking) of ground and test device 0 N N
with door closed

Insertion or removal (racking) of voltage transformers on or 0 N N




130.7 ARTICILE 130 — WORK INVOLVING ELECTR

Table 130.7(C)(9) Continued

Hazard/Risk Rubber Insulating Insulated and
Tasks Performed on Energized Equipment Category Gloves Insulating Hand Tools =
Other Equipment 1 kV Through 38 kV ’_
Metal-enclosed interrupter switchgear, fused or unfused
Switch operation of arc-resistant-type construction, tested in 0 N N
accordance with IEEE C37.20.7, doors closed only
Switch operation, doors closed 2 N N :
Work on energized electrical conductors and circuit parts, 4 i Y 2
including voltage testing E;
Removal of bolted covers (to cxposc bare, ecnergized 4 N N ?
electrical conductors and circuit parts) =
Opening hinged covers (to expose bare, energized electrical L) N N :
conductors and circuit parts) =
Qutdoor disconnect switch operation (hookstick operated) 3 Y ¥ =
Outdoor disconnect switch operation (gang-operated, from 2 Y N :
grade)
Insulated cable examination, in manhole or other confined space 4 Y N :
Insulated cable examination, in open area 2 ¥ N

General Notes (applicable w the cutite table):

(a) Rubber insulating gloves are gloves rated for the maximum line-to-line voltage upon which work will be
done

(b) Insulated and insulating hand tools are tools rated amd tested for the maximum line-to-line voltage upon
which work will be done, and are manufactured and tested in accordance with ASTM F 1505, Standard
Specification for Insulated and Insulating Hand Tools.

(c) ¥ = yes (required), N = no (not required).

(d) For systems rated less than 1000 volts, the fault currents and upstream protective device clearing times
are based on an 18 in. working distance.

(e) For systems rated 1 kV and greater, the Hazard/Risk Categories arc based on a 36 in. working distancc.
(f) For equipment protected by upstream current limiting fuses with arcing fault current in thewr current
limiting range (V4 cycle fault clearing time or less), the hazard/risk category required may be reduced by one
number

Specific Notes (as referenced in the table):

1. Maximum of 25 kA short circuit current available; maximum of 0.03 sec (2 cyele) fault clearing time.
2. Maximum of 65 kA short circuit current available; maximum of 0.03 sec (2 cycle) fault clearing time.
3. Maximurn of 42 KA short circuit current available; maximum of 0.33 sec (20 cycle) fault clearing time.
4. Maximum of 35 kA short circuit current available; maximum of up to 0.5 sec (30 cycle) fault clearing

time.
(10) Protective Clothing and Personal Protective FPN No. 1: See Annex H for a suggested simplified ap-
Equipment Matrix. Once the Hazard/Risk Category has proach to ensure adequate PPE for clectrical workers within
been identificd fei Table 130.7(C)(9) (ncluding Associ: RS- G s
ated notes) and the requitements of 130.7(C)HO), Table FPN No. 2. The PPE requirements of this section are in-
130.7(C 1'0 hall b Sod d 5 '[ P 3 i ired PPE tended to protect a person from arc flash and shock hazards.
0] ey _m‘une i re.:qulre While somc situations could rcsult in burns to the skin,
for the task. Table 130.7(C)(10) lists the requircments for even with the protection described in Table 130.7(C)(10),
protective clothing and other protective equipment based burn injury should be reduced and survivable. Due to the
vn Huzard/Risk Category numbers 0 through 4. This cloth- explosive effect of some arc events, physical rauma inju

. i : B ries could vceur. The PPE requirements of this section do
mo and aciiniment chall e 1icad whan warlkinoa usthsin tha g Y ac Tequirement: o o



(11) Protective Clothing Characteristics. Table
130.7(C)(11) lists examples of protective clothing sys-
tems and typical characteristics, including the degree of
protection, for varions clothing. The protective clothing
selected for the corresponding Hazard/Risk Category
number determined from TFable 130 7(C(9) (including
associated notes) and the requirements of 130.7(C)(9)
shall have an arc rating of at least the value listed in the
last column of Table 130.7(C)(11).

FPN: The arc rating for a particular clothing system can he
obtained from the FR clothing manufacturer.

Table 130.7(C)(11) Protective Clothing Characteristics

Requnired
Minimum Arc
Rating of PPE

[Jem(callem®)]

Hazard/Risk

Category

Clothing
Description

0 Nonmelting, flammable N/A
materials (i.e.. untreated
cotton, wool, rayon, or
silk, or blends of these
materials) with a fabric
weicht at least 4.5
onyd’

1 Arc-rated FR shirt and 16.74 (4)
FR pants or FR coverall

2 Arc-rated FR shirt and
FR pants or FR coverall

3347 (8)

Arc-rated FR shirl and
pants or FR coverall.
and arc flash suit
selected so thart the
system arc rating meets
the required mimimum

104.6 (23)

[F5]

o4 Arc-rated FR shirt and
pants ar FR coverall,
and arc flash suit
selected so that the
system arc raling meets
the required minimum

167.36 (40)

Note: Arc rating is defined in Article 100 and can be either ATPV or
Enp. ATPV is defined in ASTM F 1959, Standard Test Method for
Determining the Are Thermal Performance Value of Materials Jor
Clothing, as the incident encrgy on a material or a multilayer system of

e T LA e i s Tt Sl e e S AT g ¥ e

equipment required for the degree of exposure shall be
permitted to be worn alone or integrated with flammable,
nonmelting apparel. If FR clothing is required, it shall
cover associated parts of the body as well as all flammable
apparel while allowing movement and visibility. All per-
sonal protective equipment shall be maintained in a sanitary
and functionally cffective condition. Personal protective
equipment items will normally be used in conjunction with
one anvther as a system to provide the appropriate level of
protection.

FPN: Protcctive clothing includes shirts, pants, coveralls,
jackets, and parkas worn routinely by workers who, under
normal waorking conditions, are exposed to momentary
electric arc and related thermal hazards. Flame-resistant
rainwear worn in inclement weather is included in this cat-
egory of clothing.

(a) Layering. Nonmelting, flammable fiber garments
shall he permitted to be used as underlayers in conjunction
with FR gariments in a layered system for added protection.
if nonmelting, flammable fiber garments are used as under-
layers, the system arc raling shall be sufficient to prevent
breakopen of the innermost FR layer at the expected arc
exposure incident energy level to prevent ignition of flam-
mablc underlayers.

FPN: A typical layering system might include cotton un-
derwear. a cotton shirt and trouser, and a FR coverall. Spe-
cific tasks might call for additional FR layers to achieve the
required protection level.

(b) Outer Layers. Garments worn as outer layers over
FR clothing, such as jackets or rainwear, shall also be made
from FR material.

(c) Underlayers. Meltable fibers such as acetate, nylon,
polyester, polypropylene, and spandex shall not be permit-
ted in fabric underlayers (underwear) next to the skin.

Exception: An incidental amount of elastic used on non-
melting fabric underwear or socks shall be permitted.

EPN No. 1: FR garments (e.g., shirts, trousers, and cover-
alls) worn as underlayers that neither ignife nor melt and
drip in the cowse of an cxposure to clectric arc and related
thermal hazards eenerally provide a higher system arc rat-
ing than nonmelting, flammahle fiber underlayers.

FPN No. 2: FR underwear or undergarments used as un-
derlayers generally provide a higher system arc rating than
nonmelting, flammable fiber underwear or undergarments
used as underlavers.



Hazard/ Risk
Category

Clothing Description (Typical number of clothing Required Minimum
layers is given in parentheses) Arc Rating of PPE
(cal/cm?)

Non-melting, flammable materials (i.e., untreated N/A
cotton, wool, rayon, or silk, or blends of these
materials) with a fabric weight of at least 4.5 oz/yd? (1)

FR shirt and FR pants or FR coverall (1)

Cotton underwear — conventional short sleeve and
brief/shorts, plus FR shirt and FR pants (1 or 2)

Cotton underwear plus FR shirt and FR pants plus FR
coverall, or cotton underwear plus two FR coveralls (2
or 3)

Cotton underwear plus FR shirt and FR pants plus
multilayer flash suit (3 or more)



ARTICLE 130 — WORK INVOLVING FLECTRICAL HAZARDS 130.7

Table 130.7(C)(10) Protective Clothing and Personal Protective Equipment (PPE)

Hazard/Risk Category Protective Clothing and PPE

Hazard/Risk Category 0

Protective Clothing, Nonmelting (according to
ASTM F 1506-00) or Untreated Namral Fiher

Shirt (long sleeve)
Pants (long)

Safety glasses or safety goggles (SR)
Hearing protection (car canal inserts)
Leather gloves (AN) (Note 2)

FR Protective Equipment

Hazard/Risk Category 1

Arc-rated long-sleeve shirt (Note 3)

Arc-rated pants (Note 3)

Arc-rated coverall (Note 4)

Arc-rated face shield or arc flash suit hood (Note 7)
Arc-rated jacket, parka. or rainwear (AN)

FR Clothing, Minimum Arc Rating of 4 (Note 1}

Hard hat

Safety glasses or safety goggles (SR)
Hearing protection (ear canal inserts)
Leather gloves (Note 2)

Leather work shoes (AN)

FR Protective Equipment

Hazard/Risk Category 2

FR Clothing. Minimum Are Rating of 8 (Note 1) Arc-rated long-sleeve shirt (Note 5)

Arc-rated pants (Note 3)

Arc-rated coverall (Note 6}

Arc-rated face shield or are flash suit hood (Note 7)

Arc rated jackel, parka, or rainwear (AN)

Hard hat

Safety glasses or safety gogelas (SR)
Hearing protection (car canal inscrts)
Leather gloves (Note 2)

Leather work shoes

'R Protective Equipment

Hazard/Risk Category 2~

FR Clothing. Minimum Are Rating of & (Note 1) Arc-rated long-cleeve shirt (Note 5)
Arc-rated pants (Note 5)
Arc-rated coverall (Note 6)
Arc-rated arc flash suit hood (Note 10)
Arc-ratcd jacket, parka. or rainwear (AN)

FR Protective Equipment Hard hat
Safety glasses or safety goggles (SR)

Hearing protection (2ar canal inserts)
Leather gloves (Note 2)
Leather work shoes




130.7 ARTICLE 130 — WORK INVOLVING ELECTRICAL HAZARDS

Table 130.7(C)(10) Continued

Hazard/Risk Category Protective Clothing and PPE

FR Protective Equipment Hard hat
FR hard hat liner (AR)
Safcty glasses or safety goggles (SR)
Hearing protection (ear canal inserts)
Arc-rated gloves (Note 2)
Leather work shoes

e

Hazard/Risk Category 4

R Clothing, Minimum Arc Rating of 40 (Note 1) Arc-rated long-sleeve shirt (AR) (Note 9)
Arc-rated pants (AR) (Note 9)
Arc-rated coverall (AR) (Note Q)
Arc-rated arc [lush suil jacket (AR) (Note 9)
Arc-rated arc flash suit pants (AR) (Note 9)
Arc-rated arc flash suit hood (Note 9)
Arc-rated jacket, parka, or rainwear (AN)

I'R Protective Lquipment Hard hat
FR hard hat liner (AR)
Safety glasses or safety goggles (SR)
Hearing protection (ear canal inserls)
Arc-rated gloves (Note 2)
[ eather work shoes

AN = As needed (vptional)

AR = As required

SR = Selection required

Notes:

1. See Table 130.7(C)(11). Arc rating for a garment or system of garments is expressed in callfem?.

2. If rubber insulating gloves with leather protectors arc required by Table 130.7(C)(9), additional leather or
arc-rated gloves arc not required. The combination of rubber insulating gloves with leather protectors
satisfies the arc Hash protection requirement.

3. The FR shirt and pants used for Hazard/ Risk Category 1 shall have a minimum arc rating of 1.

4. Alternate is to use FR coveralls (winimum are rating of 4) instead of FR shirt and FR pants.

5. FR shirt and FR pants used for Hazard/ Risk Category 2 shall have a minimum arc rating of 8.

6. Alternate is to use FR coveralls (minimum arc rating of €) instead of FR shirt and FR pants.

7. A [ace shield with a minimum arc rating of 4 for Hazard/Risk Category | or a minimum arc rating of 8
for Hazard/Risk Category 2. with wrap-around guarding to protect not only the face. but also the forehead,
ears, and neck (or, alternatively, an arc-rated arc flash suit hood), is required.

8. An altcrnate is to use a total I'R clothing system and hood, which shall have 4 minimum arc rating of 23
for Hazard/Risk Category 3.

9. The total clothing system consisting of FR shirt and pants and/ar FR eoveralle andfar are flach coat and
pants and hood shall have a minimum are rating of 40 for Hazard/Risk Category 4.

10. Alternate is (0 use a face shield with a minimum arc rating of 8 and a balaclava (sock hood) with a
munimum arc rating of ¥ and which covers the face, head and neck except for the eve and nose areas.

5 00000000




Arc-Flash Hazard/Risk Categories - Required Clothing - Required PPE

Fermilab Summary for NFPA 70E

i Minimum
Calculated Exposure Hazard/Risk i . i .
. Required Clothing Requirements Additional PPE
from Prospective ArcFlash Category
ATPV
Zero up to 1.2 calicm® 0 NA Long Sleeve Cotton Shirt and Pants Safety Glasses
More than1.2and upto 4 calicm? 1 4 callcmz FR Coverall* Hard Hat, Safety Glasses
Hard Hat, Safety Glasses,
2 2 - " Face Shield,
More than 4 and up to 8 calicm 2 8 calicm Cotton Clothing Under FR Coverall Hearing Protection, Leather Gloves,
Leather Work Shoes
Hard Hat, Safety Glasses,
2 o 2 _ " Double-Layer Switching Hood,
More than 4 and up to 8 calicm 2 8 calicm Cotton Clothing Under FR Coverall Hearing Protection, Leather Gloves,
Leather Work Shoes
Hard Hat, Safety Glasses,
Flash Suit Hood
2 2 & & ]
More than 8 and up to 25 calicm 3 25 callcm Cotton Clothing Under 2 x FR Coveralls Hearing Protection, Leather Gloves,
Leather Work Shoes
Hard Hat, Safety Glasses,
More than 25 and 40 calfem? 4 40 calicm? Cotton Clothing Under FR Coverall* Flash Suit Hood,
ore than 25 and up tp 40 cal/cm cavcm plus Multilayer Flash Suit Jacket & Pants Hearing Protection, Leather Gloves,
Leather Work Shoes

* Coverall Rated at 8 calicm? Available from Fermilab Stockroom



Article 130
Working On or Near Live Parts

« 130.7 Personal and Other Protective
Equipment.

* (A) General.

« (B) Care of Equipment.

« (C) Personal Protective Equipment.

« (D) Other Protective Equipment.

« (E) Alerting Techniques.

« (F) Standards for Other Protective Equipment.



Article 130
Working On or Near Live Parts

e 130.7 Personal and Other Protective

Equipment.
* (A) General.
. Employees working in areas where electrical

hazards are present shall be provided with, and shall
use, protective equipment that 1s designed and
constructed for the specific part of the body to be
protected and for the work to be performed.



Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(A) General.

(B) Care of Equipment.

Protective equipment shall be maintained 1n a
safe, reliable condition. The protective equipment
shall be visually inspected before each use.



Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(C) Personal Protective Equipment.

(1) General.

When an employee 1s working within the Flash
Protection Boundary he/she shall wear protective
clothing and other personal protective equipment in
accordance with 130.3.



Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(C) Personal Protective Equipment.

(2) Movement and Visibility.

When flame-resistant (FR) clothing 1s worn to
protect an employee, it shall cover all ignitable
clothing and shall allow for movement and
visibility.



Article 130
Working On or Near Live Parts

« 130.7 Personal and Other Protective
Equipment.

« (C) Personal Protective Equipment.

: (3) Head, Face, Neck, and Chin Protection.
Employees shall wear nonconductive head
protection wherever there 1s a danger of head injury
from electric shock or burns due to contact with live
parts or from flying objects resulting from electrical
explosion.



Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(C) Personal Protective Equipment.

(3) Head, Face, Neck, and Chin Protection
cont d. Employees shall wear nonconductive
protective equipment for the face, neck, and chin
whenever there 1s a danger of injury from exposure
to electric arcs or flashes or from flying objects
resulting from electrical explosion.



Article 130
Working On or Near Live Parts

« 130.7 Personal and Other Protective
Equipment.

« (C) Personal Protective Equipment.

. (4) Eye Protection. Employees shall wear
protective equipment for the eyes whenever there 1s
a danger of injury from electric arcs, flashes, or

from flying objects resulting from electrical
explosion.



Article 130
Working On or Near Live Parts

« 130.7 Personal and Other Protective
Equipment.

« (C) Personal Protective Equipment.

. (5) Body Protection. Employees shall wear FR
clothing whenever there 1s a possible exposure to an
electric arc flash above the threshold incident-energy

level for a second-degree burn, 5 J/cm2 (1.2
cal/cm?2).



This is closer to what it
should look like!

This is what NFPA 70E
suggests, and what OSHA
expects!

OSHA 1910.335(a)(1)(1)

NFPA 70E Table 3-3.9.1
/ 3-3.9.2






Article 130
Working On or Near Live Parts

« 130.7 Personal and Other Protective
Equipment.
« (C) Personal Protective Equipment.

. (6) Arm and Hand Protection. Employees shall
wear rubber insulating gloves where there 1s a
danger of hand and arm injury from electric shock
due to contact with live parts.



Article 130
Working On or Near Live Parts

e 130.7 Personal and Other Protective

Equipment.
« (C) Personal Protective Equipment.
. (b) Outer Layers. Garments worn as outer layers

over FR clothing, such as jackets or rainwear, shall
also be made from FR material.



Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(C) Personal Protective Equipment.

(c) Underlayers. Meltable fibers such acetate,

nylon, polyester, polypropylene, and spandex shall
not be permitted 1n fabric underlayers (underwear)

next to the skin.



Article 130
Working On or Near Live Parts

130.7 Personal and Other Protective
Equipment.
(C) Personal Protective Equipment.

(d) Coverage. Clothing shall cover potentially
exposed areas as completely as possible. Shire
sleeves shall be fastened at the wrists, and shirts and
jackets shall be closed at the neck.



NFPA 70E - 2009

Section 130.3(C)
NFPA 70E — 2009

Arc Flash Hazard
Marking Requirement



Label Electrical Systems

i« DANGER

Arc flash and

shock hazard.

Appropriate PPE
required.




Arc Flash and Shock Hazard 7__
Appropriate PPE Required A

24inch  Flash Hazard Boundary . rc FlaSh Hazard
| PPELevel 1 Layer 6oz Namen, Appropriate PPE Required

Leathe r Gloves Faceshield
480 VAC Shock Hazard when Coveris removed
42 inch  Limited Approach DO not Operate contrOIS or Open covers

12inch  Restrcted h -500% ClI 00 Gl X ' .
Tinch  Proniited Appreach - 500 Y Cace 00 Glover. without appropriate personal protection

Equipment Name: MIDWEST equipment.
Failure to comply may result in injury or

death!

i iﬂ \ SAF? NE Refer to NFPA 70E for minimum PPE requirements.

m— BEBRADY. CATALOG NO. 99452
Arc Flash & Shock Hazard

o, PPrOPpriate PPE Required New for 2002 NEC Article 110.16 Flash Protection

o g’ ______ Lt ey Switchboards, panelboards, industrial control panels and motor control
A centers that are subject to servicing or maintenance while energized,
FLASH PPE shall be field marked to wam of potential arc flash hazards. OSHA

] wouon uncerwear [ HX shit [0 Haranat [0 Leatner gioves

] st skest [] tepms [ taceshad [ Vatge gones recognizes all NEC standards. Refer to NFPA 70 E.

[] Long-sleeveshrt [ Hicowrals | | t;l[ntechun [1 Leathershoes EW@ MS402918
D LONg pants {jeans) |:| Hasnh suk |:| Saery gasses D
O [0 Hashnooa [ Saety gogges [
EquipmentID:
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Label Electrical Systems

~ Arc Flash and Shock Hazard
5 inch

0.17 callcm?2
Flash Protection H RC 0 Flash Hazard at
Boundary

18 inches

480 VAC Shock Hazard PPE REQUIRED:
00 Glove Class Untreated Cotton Shirt & Pants +

Safety Glasses
42 inch Limited Approach

12 inch Restricted Approach
1 inch Prohibited Approach
PNL: 150HP VFD Prot: DPA SW2-2

12/31/2007



Label Electrical Systems

Arc F d k Hazard

28 inch 2.5 callcm”2
Flash Protection Flash Hazard at

Boundary 18 inches

480 VAC Shock Hazard PPE REQUIRED:

FR Shirt & Pants + Hard Hat + Safety
00 Glove Class Elaisan

42 inch Limited Approach
12 inch Restricted Approach
1 inch Prohibited Approach
NL: 200HP STARTER Prot: SWBD SA SW6-2 , 11/19/2007




Label Electrical Systems

Arc Flash and Shock Hazard |
St inch - 4.6 cal/lcmA2

Flash Protection H RC 2 Flash Hazard at
Boundary 18 in_ches

480 VAC Shock Hazard - PPE REQUIRED:

00 GlI g FR Shirt & Pants + Cotton Underwear +
St ass Hard Hat + Safety Glasses + Arc Rated

42 inch Limited Approach Face Shield + Hearing Protection +
12 inch Restricted Approach Leather Gloves + Leather Shoes
1 inch Prohibited Approach
PNL: DPA Prot: SWBD SB SW2-2 11/19/2007



Label Electrical Systems

Arc Flash and Shock Hazard
101 inch 20 cal/lcmA2

Flash Protection H RC 3 Flash Hazard at
Boundary 18 inches

480 VAC Shock Hazard PPE REQUIRED:
FR Shirt & Pants + Cotton Underwear +

i 00 G.|O\.Ie Class FR Coveralls + Hard Hat w/ FR Liner +
42 inch Limited Approach Flash Suit Hood +Safety Glasses +

Hearing Protection + Leather Gloves +
Leather Shoes

12 inch Restricted Approach
1 inch Prohibited Approach

PNL: 400HP STARTER Prot: SWBD SA SW6-1 11/19/2007






Arc Flash Rated Face Shield

2008.02.




pio08 .02 .28







Balaclava Sock Hood

=i



AT U GLETIERO0 Permite

réutilisables, avec cordon | nacolocdion senciifay ios

ace mds comodos

Tapones reutilizables = Corded Design Prevents
con cordon para los oidos T

Le cordon prévient Ia pert
des boucggnsvd’ureial‘ife ¢

Su disefio con cordén evita
) que se pierdan los tapones

L2545










This is closer to what
it should look like!

Can you find the
shortcoming of this

PPE for a Hazard
Classification 2 ?

(480/277 VAC)



Preventing Electrical Accidents
— Safe Work Practices




Lockout Tagout Program

Written Program

Equipment Specific

Procedures
Individual Locks & DO NOT
Tags OPERATE

Employee Training- =
Demonstration of |
Competency

Periodic Inspection




Lockout Tagout

® Infeasible

Vs.

® Inconvenient



@ This standard covers the servicing and
maintenance of machines and equipment in which
the "unexpected” energization or start up of the
machines or equipment, or release of stored
energy could cause injury to employees.
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FR

Control of Hazardous Energy

(Lockout/Tagout)

Placard
Location

Energy
Sources

Equipment

YOUR LOGO
BENCHMARK WELDER HERE

This prinary rmaching may have more than one type of
primary energy and multiple sources of the same primary

energy. i a- . hydraulic, p
sleam, ehemical, ate. - Lock it outl

This prinary maching may have multiple slored energy
sources, including motion, gravity, spring, exireme heat or
cold, trapped pressure, capacitor, etc. - Beleaae (11

I this primary machine has sssociate machinery, you must
alas read the ECPL plates of these machines. - Lock it aul!
Release it

Do not work on this machine unless you have had energy
control & power lockout (ECPL) training and thoreughly understand the procedures explained
balow and in the lockout manual.

Unless otherwise specified below, to restart this machine, verity that safeguards are replaced,
non-essential itemns removed, controls nevtralized, and personnel are clear. Then reverse the
lockout procedure and notify affected employees

If you have any questions regarding proper lockoul procedures, ek your advisor, superviser ar

, gas, waler,

contact the safety depanment.

—— # BLUE = PRIMARY MACHIME
oo~ = AEEOE. & ADJAG. MACHINE
s+e4 = HIODEN EOUIPMENT

= GUKRDIRG Ak

4— Logo

4— Lockout

Notification

T *— Column Location

e
ENERGY TYPE LOCKOUT PROCEDURE FOR LOCKING DUT WVERIFT
AND SOURCE LOGATION AND | OR RELEASING ENERGIES PROGEDURES
s
ELECTRICAL i ERTRAEAL
450 VOLTS ISCONKECT
LISSE ANRLAELE THERWOMETEFS
DISSIPATE WELDER T ENSURE EQUIMEN T HAS CEOLED
THERMAL Tk T AMBIENT TEMERATURE
" = VERFY THE RO
PHELMAT! A A LECROUT DEIEE
0 Pl I SurPLY el
MANUFACTURER: BiA PINS: TI0GTY WOUR LOGG
SIS B HERE

THON: BERCHMOEK WE| DER

DEPARTMENT: 4485 ISTRIAUTOR SERVIGE

Eectmcac ne  Premier
CONTROLS: bl LUBRICATION: -
3 - S

PHEUMATIC:

MANAGEMENT SIGNATURE: COOLANT: X - lﬂ!ﬁﬂl![L!l ]

FOW MERANE OFf EFLACEMENT, PLEASE CALL PIFEMER AT [0g 2687361

]
REWT G

Equipment

Graphic
Representation

4— Specific Procedures

Facility Name
and/or Logo

‘— Bar Code

Tracking System



Safe Work Practices

The Control of Hazardous Energy - Lockout Tagout

Safety Lockout

O] LOCkout/Tagout In PSM Your Company Name Here

* Why not Use Digital
Imaging in Your
Procedures to Identify
Critical Lockout /Tagout
Positions

2 %l | -1 | L

1

- L ] ya
Locatian of Disconmect Method of Lockout .Wm:zmx:-{n.wétieaseiﬂ&tgy'




SIXSTEPS TO
CKOUT TAGOUT



Before an authorized or affected employee
turns off a machine or equipment:

The authorized employee shall have knowledge
of the type and magnitude of the energy;

The hazards of the energy to be controlled, and
the method or means to control the energy



® The machine or equipment shall be turned off or
shut down using the procedures established for
the machine or equipment

@ An orderly shutdown must be utilized to avoid any
additional or increased hazard(s) to employees as
a result of the equipment stoppage



@ All energy isolating devices that are needed to
control the energy to the machine or equipment
shall be physically located and operated in such a
manner as to isolate the machine or equipment
from the energy source(s)



@ Lockout or tagout devices shall be affixed to
each energy isolating device by authorized
employees




Following the application of lockout
devices to energy isolating devices, all
potentially hazardous stored or residual

energy shall be:
Relieved,
Disconnected,
Restrained, and
Otherwise rendered safe



@ Prior to starting work on machines or equipment
that have been locked out or tagged out, the
authorized employee shall verify that isolation and
deenergization of the machine or equipment have

been accomplished®

*Verify the isolation of the equipment by operating the push button or
other normal operating control(s) or by testing to make certain the
equipment will not operate.

Caution: Return operating control(s) to neutral or "off" position after
verifying the isolation of the equipment.



® The work area shall be inspected to ensure that
nonessential items have been removed and to
ensure that machine or equipment components

are operationally intact




Safe Work Practices

The Control of Hazardous Energy - Lockout Tagout

Lockout Tagout

Must be Followed to the
Letter!



Lockout Tagout

Summary

Have a Well Written Program

Develop Clear Equipment Specific
Procedures and Test Them

Have all Necessary Lockout Tagout
Equipment

Locks and Tags — Singularly Identifiable
Train Affected and Authorized Employees

Authorized Training must include
demonstration of competency

Perform a Periodic (annual) inspection
(audit) of the entire program



How to Establish an Electrical Safety
Prog I'alTl — It's Not Your Lockout Tagout Program




ELECTRICAL SAFETY PROGRAM

A plan designed so that neither
workplace conditions,
nor the actions of people,
expose personnel unnecessarily
to electrical hazards




CONTENT OF PROGRAM
What Every Company Needs

Management Commitment
Organizational Support

Electrical Safety Policy




CONTENT OF PROGRAM

Training and Qualification
of Personnel

Proper Use of Protective
Equipment, Tools, and
Protective Methods

Proper Use of Electrical
Equipment




CONTENT OF PROGRAM

Documentation of Program
Oversight and Auditing

Technical Support

Emergency
Preparedness



MANAGEMENT COMMITMENT

To be effective,
an Electrical Safety Program
must be strongly supported
at the highest levels of management
And, Establish A Budget




ELECTRICAL SAFETY POLICY

* Electrically safe facilities
shall
be established and
maintained

* All work involving

electrical
energy shall be P
berformed R < Wm"*m

in a safe manner - l x, -




CAL SAFETY

Let's Review and Sample Program




Doc No: | ESP

COMPANY ABC COMPANY, INC. Safety Program Initial Issue Date | 02 Jan 2010
Revision Date: | Initial Version
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Next Revision Date: | 02 Jan 2011

ELECTRICAL SAFETY PROGRAM

Preparation: Safety Authority: Safety Issuing Dept: Safety Page: | Page10of8

Purpose

The purpose of the Electrical Safety program is to set forth procedures for the safe use of electrical equipment,
tools, and appliances at ABC COMPANY, INC..

Scope

This program applies to all ABC COMPANY, INC. employees, temporary employees, and contractors. When work is
performed on a non-owned or operated site, the operator’s program shall take precedence, however, this
document covers ABC COMPANY, INC. employees and contractors and shall be used on owned premises, or when
an operator’s program doesn’t exist or is less stringent.

Definitions

Affected Personnel - Personnel who normally use and work with electrical equipment, tools, and appliances, but
who do not make repairs or perform lock out/tag out procedures.

Appliances - Electrical devices not normally associated with commercial or industrial equipment such as air
conditioners, computers, printers, copiers, coffee pots, microwave ovens, toasters, etc.

Circuit Breaker - A device designed to open and close a circuit by non-automatic means and to open the circuit
automatically on a predetermined over current without injury to itself when properly applied within its rating.

Disconnecting Means - A device, or group of devices, or other means by which the conductors of a circuit can be
disconnected from their source of supply.

Disconnecting Switch - A mechanical switching device used for isolating a circuit or equipment from a source of
power.

Double Insulated Tool - Tools designed of non-conductive materials that do not require a grounded, three wire
plug.

Ground - Connected to earth or some conducting body that serves in place of the earth.

Grounded Conductor - A conductor used to connect equipment or the grounded circuit of a wiring system to a
grounding electrode or electrodes.

Ground Fault Circuit Interrupter (GFCI) - A device whose function is to interrupt the electric circuit to the load
when a fault current to ground exceeds some predetermined value that is less than that required to operate the
over current protective device of the supply circuit.

Insulated - A conductor encased within material of composition and thickness that is recognized as electrical
insulation.

Uncontrolled copy if printed
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ELECTRICAL SAFETY PROGRAM

Preparation: Safety Authority: Safety Issuing Dept: Safety Page: | Page2of 8

Premises Wiring - That interior and exterior wiring, including power, lighting, control, and signal circuit wiring
together with all of its associated hardware, fittings, and wiring devices, both permanently and temporarily
installed, which extends from the load end of the service drop, or load end of the service lateral conductors to the
outlet (s). Such wiring does not include wiring internal to appliances, fixtures, motors, controllers, motor control
centers, and similar equipment.

Qualified Person - One that has been trained in the repair, construction and operation of electrical equipment and
the hazards involved.

Strain Relief - A mechanical device that prevents force from being transmitted to the connections or terminals of a
cable or extension cord.

Class | Locations - Are those in which flammable gases or vapors are or may be present in the air in quantities
sufficient to produce explosive or ignitable mixtures.

Class 1 Division 1 - Is a location (a) in which hazardous concentrations of flammable gases or vapors may
exist under normal operating conditions; or (b) in which hazardous concentrations of such gases or vapors
may exist frequently because of repairs or maintenance operations or because of leakage; or (c) in which
a breakdown or faulty operation or equipment or processes might release hazardous concentrations of
flammable gases or vapors, and might also cause simultaneous failure of electrical equipment.

Class 1 Division 2 - Is a location (a) in which volatile flalmmable liquids or flammable gases are handled,
processed, or used, but in which the hazardous liquid, vapors, or gases will normally be confined within
closed containers or closed systems from which they can escape only in case of accidental rupture or
breakdown of such containers or systems, or in of abnormal operation of equipment or (b) in which
hazardous concentrations of gases or vapors are normally prevented by positive mechanical ventilation,
and which might become hazardous through failure or abnormal operations of the ventilating equipment;
or (c) that is adjacent to a Class 1, Division 1 location, and to which hazardous concentrations of gases or
vapors might occasionally be communicated unless such communication is prevented by adequate
positive-pressure ventilation from a source of clean air, and effective safeguards against ventilation
failure are provided.

Class Il locations - Class Il locations are those that are hazardous because of the presence of combustible dust.
Class Il locations include the following:

Class I, Division 1 - A Class I, Division 1 location is a location (a) in which combustible dust is or may be in
suspension in the air under normal operating conditions, in quantities sufficient to produce explosive or
ignitable mixtures; or (b) where mechanical failure or abnormal operation of machinery or equipment
might cause such explosive or ignitable mixtures to be produced, and might also provide a source of
ignition through simultaneous failure of electric equipment, operation of protection devices, or from
other causes, or (c) in which combustible dusts of an electrically conductive nature may be present.

NOTE: This classification may include areas of, areas where metal dusts and powders are produced or
processed, and other similar locations that contain dust producing machinery and equipment (except
where the equipment is dust-tight or vented to the outside).

Uncontrolled copy if printed
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Valid on day of printing only.
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¢ These areas would have combustible dust in the air, under normal operating conditions, in
quantities sufficient to produce explosive or ignitable mixtures.

*  Combustible dusts that are electrically nonconductive include dusts produced in the handling and
processing produce combustible dusts when processed or handled.

* Dusts containing magnesium or aluminum are particularly hazardous and the use of extreme
caution is necessary to avoid ignition and explosion.

Class Il, Division 2 - A Class Il, Division 2 location is a location in which: (a) combustible dust will not
normally be in suspension in the air in quantities sufficient to produce explosive or ignitable mixtures,
and dust accumulations are normally insufficient to interfere with the normal operation of electrical
equipment or other apparatus; or (b) dust may be in suspension in the air as a result of infrequent
malfunctioning of handling or processing equipment, and dust accumulations resulting there from may be
ignitable by abnormal operation or failure of electrical equipment or other apparatus.

NOTE: This classification includes locations where dangerous concentrations of suspended dust would not
be likely but where dust accumulations might form on or in the vicinity of electric equipment. These areas
may contain equipment from which appreciable quantities of dust would escape under abnormal
operating conditions or be adjacent to a Class Il Division 1 location, as described above, into which an
explosive or ignitable concentration of dust may be put into suspension under abnormal operating
conditions.

Responsibilities

Managers/Supervisor

The HSE Manager will develop electrical safety programs and procedures in accordance with OSHA requirements
and/or as indicated by events and circumstances.

Operations Managers and Supervisors are responsible for ensuring that only qualified employees and or qualified
contractors perform electrical repairs or installations.

Operations Managers are also responsible for ensuring all applicable electrical safety programs are implemented
and maintained at their locations.

Employees are responsible to use electrical equipment, tools, and appliances according to this program, for
attending required training sessions when directed to do so and to report unsafe conditions to their supervisor
immediately.

Only qualified employees may work on electric circuit parts or equipment that has not been de-energized. Such
employees shall be made familiar with the use of special precautionary techniques, PPE, insulating and shielding
materials and insulated tools.
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Safe Work Practices

Inspections
*  Electrical equipment, tools, and appliances must be inspected prior to each use.
* The use of a hard fixed GFCI or a portable GFCI adapter shall be used with all portable hand tools, electric
extension cords, drop lights and all 110 volt equipment.
*  Faulty equipment, tools, or appliances shall be removed from service immediately and tagged “Out of
Service”, dated and signed by the employee applying the tag.

Repairs

¢ Only Qualified Personnel, who have been authorized by the department supervisor or manager, may
make repairs to supply cords on electrical tools and to extension cords.

* The names of employees authorized to make repairs will be posted in the workplace.

*  Only certified electricians shall be allowed to make repairs to electrical equipment and wiring systems.

* The supervisor obtaining the services of a certified electrician is responsible to verify the electrician’s
credentials.

* Employees shall not enter spaces containing exposed energized parts unless qualified and proper
illumination exists to enable employees to work safely.

* Employees shall not wear conductive apparel such as rings, watches, jewelry, etc. (unless they are
rendered non-conductive by covering, wrapping, or other insulating means) while working on or near
open energized equipment this includes batteries on trucks, forklifts, phone backup systems or other such
equipment.

* If employees are subject to handle long dimensional conductor objects (ducts or pipes), steps for safe
work practices shall be employed to ensure the safety of workers.

Extension Cords

* Use only three-wire, grounded, extension cords and cables that conform to a hard service rating of 14
amperes or higher, and grounding of the tools or equipment being supplied.

*  Only commercial or industrial rated-grounded extension cords may be used in shops and outdoors.

*  Cords for use other than indoor appliances must have a rating of at least 14 amps.

*  Cords must have suitable strain relief provisions at both the plug the receptacle ends.

*  Work lamps (drop light) used to power electrical tools must have a 3 wire, grounded outlet, unless
powering insulated tools.

* Adapters that allow three wire, grounded prongs, connected to two wire non-grounded outlets are strictly
prohibited.

*  Cords must have a service rating for hard or extra-hard service and have S, AJ, ST, SO, SIO, SIT, STO, or
SJTO printed on the cord.

¢ Cords may not be run through doorways, under mats or carpets, across walkways or aisles, concealed
behind walls, ceilings or floors, or run through holes in walls, or anywhere where they can become a
tripping hazard.

¢ High current equipment or appliances should be plugged directly into a wall outlet whenever possible.

o All extension cords shall be plugged into one of the following:
o AGFCloutlet;
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o A GFCl built into the cord;
o A GFCl adapter used between the wall outlet and cord plug.

* All extension cords and or electrical cords shall be inspected daily or before each use, for breaks, plug
condition and ground lugs, possible internal breaks, and any other damage. If damage is found, the
extension cord or electrical cord shall be remove from service and repaired or replaced.

* Extension cords shall not be used on compressor skid to operated heat tapes or any other type of
equipment on a temporary basis. Heat tapes or other equipment shall be hard wired per applicable
electrical codes.

Outlets
¢ Outlets connected to circuits with different voltages must use a design such that the attachment plugs on
the circuits are not interchangeable.

Multiple Outlet Boxes
*  Multiple outlet boxes must be plugged into a wall receptacle.
*  Multiple outlet boxes must not be used to provide power to microwave ovens, toasters, space heaters,
hot plates, coffeepots, or other high-current loads.

Double Insulated Tools
* Double insulated tools must have the factory label intact indicating the tool has been approved to be used
without a three wire grounded supply cord connection.
* Double insulated tools must not be altered in any way, which would negate the factory rating.

Switches, circuit breakers, and disconnects
* All electrical equipment and tools must have an on and off switch and may not be turned on or off by
plugging or unplugging the supply cord at the power outlet.
*  Circuit breaker panel boxes and disconnects must be labelled with the voltage rating.
*  Each breaker within a breaker panel must be labelled for the service it provides.
* Disconnect switches providing power for individual equipment must be labelled accordingly.

Ladders
*  Only approved, non-conductive ladders, may be used when working near or with electrical equipment,
which includes changing light bulbs.
* Ladders must be either constructed of wood, fiberglass, or have non-conductive side rails.
*  Wood ladders should not be painted, which can hide defects, except with clear lacquer.
*  When using ladders they shall be free from any moisture, oils, and greases.

Energized and Overhead High Voltage Power Lines & Equipment
* A minimum clearance of 10 feet from high voltage lines must be maintained when operating vehicular
and mechanical equipment such as forklifts, cranes, winch trucks, and other similar equipment.
*  When possible, power lines shall be de-energized and grounded or other protective measures shall be
provided before work is started.
*  Minimum approach distance to energized high power voltages lines for unqualified employees is 10 feet.
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*  Minimum approach distance for qualified employees shall be followed per 29 CFR 1910.333(c)(3)(i)
Qualified — Table S5 Selection and Use of Work Practices - Approach Distances for Qualified Employees —
Alternating Current).

Confined or Enclosed Work Spaces
* When an employee works in a confined or enclosed space that contains exposed energized parts, the
employee shall isolate the energy source and turn off the source and lock and tag out the energy source
(Only qualified electricians can work on an exposed energy source).
*  Protective shields, protective barriers or insulating materials as necessary shall be provided.

Enclosures, Breaker Panels, and Distribution Rooms

*  Aclear working space must be maintained in the front, back and on each side of all electrical enclosures
and around electrical equipment for a safe operation and to permit access for maintenance and
alteration.

¢ Aminimum two-foot working floor space in front of panels and enclosures shall be painted yellow.

* Employees may not enter spaces containing exposed energized parts unless illumination is provided that
enables the employees to work safely.

*  Housekeeping in distribution rooms must receive high priority to provide a safe working and walking area
in front of panels and to keep combustible materials to the minimum required to perform maintenance
operations.

* All enclosures and distribution rooms must have “Danger: High Voltage — Authorized Personnel Only”
posted on the front panel and on entrance doors.

*  Flammable materials are strictly prohibited inside distribution rooms (Boxes, rags, cleaning fluids, etc.)

Lock Out/Tag Out

*  No work shall be performed on (or near enough to them for employees to be exposed due to the dangers
of tools or other equipment coming into contact with the live parts) live parts and the hazards they
present.

* If any employee is exposed to contact with parts of fixed electric equipment or circuits which have been
deenergized, the circuits energizing the parts shall be locked out or tagged or both.

* Conductors and parts of electrical equipment that have been de-energized but not been locked or tagged
out shall be treated as live parts.

*  Per ABC COMPANY, INC. policy all electrical will be outsourced and performed only by qualified and
licensed electrical contractors who are familiar with the use of special precautionary techniques, PPE,
insulating and shielding materials and insulated tools. Any equipment being made ready for maintenance
will be locked out using ABC COMPANY, INC.’s Control of Hazardous Energy — Lock Out/Tag Out Program.
Lockouts are performed by the HSE Manager, Shop Foreman or Branch Manager. Designated employees
in some branches may be trained by local management to lock out equipment. If live sources are to be
worked it will only be performed with the knowledge of local management. Only certified electricians
may work on electric circuit parts or equipment.

¢ Only authorized personnel may perform lock out/tag out work on electrical equipment and will follow
ABC COMPANY, INC.’s Control of Hazardous Energy — Lock out/Tag Out Program.

*  Authorized personnel will be trained in lock out/tag out procedures.

*  Affected personnel will be notified when lock out/tag out activities are being performed in their work
area.
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Contractors
* Only approved, certified, electrical contractors may perform construction and service work on ABC
COMPANY, INC. or client property.
* Itisthe Manager/Supervisors responsibility to verify the contractor’s certification.

Fire Extinguishers
*  Approved fire extinguishers must be provided near electrical breaker panels and distribution centers.
*  Water type extinguishers shall not be located closer than 50 feet from electrical equipment.

Electric Shock-CPR:

* |f someone is discovered that has received an electric shock and is unconscious, first check to see if their
body is in contact with an electrical circuit. Do not touch a person until you are sure there is no contact
with an electrical circuit.

* When it is safe to make contact with the victim, begin CPR if the person’s heart has stopped or they are
not breathing.

*  Call for help immediately.

Electric Welders
* A disconnecting means shall be provided in the supply circuit for each motor-generator arc welder, and
for each AC transformer and DC rectifier arc welder which is not equipped with a disconnect mounted as
an integral part of the welder.
* A switch or circuit breaker shall be provided by which each resistance welder and its control equipment
can be isolated from the supply circuit. The ampere rating of this disconnecting means may not be less
than the supply conductor ampacity.

Equipment Grounding
* All gas compressors, air compressors, separators, vessels, etc. shall be grounded by means of using a lug
and ground strap, nominal in size to a %4” bolt or larger, attached to a ground rod six feet or longer.
*  Equipment bonding jumpers shall be of copper or other corrosion-resistance material.
* The transfer of hazardous or flammable material from a metal or plastic container with a flash point of
100 degrees F or less shall have a ground strap from the container and attached to the skid or a ground
rod placed in the ground.

Training

All regular full time and temporary employees will be trained in Electrical Safety utilizing the ABC COMPANY, INC.
Electrical Safety Training course or an approved equivalent.

Employees who face a risk of electric shock, but who are not qualified persons, shall be trained and familiar with
electrically related safety practices.

Employee shall be trained in safety related work practices that pertain to their respective job assignments.

Employees shall be trained on clearance distances.
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SAFE WORK PRACTICES

Work on or near exposed live parts
should be prohibited, except under
justified, controlled, and approved
circumstances.



SAFE WORK PRACTICES

* Avoid work on energized
electrical equipment

* Requiring work authorization

* Familiarity with recognized safe
work practice standards

» Written safe practices and procedures



SAFE WORK PRACTICES

« Safety training and qualifications

» Safety audits and self-assessments
of personnel activities

» Use of oversight groups

* A technical authority to respond to
questions regarding safe work practices

(See Chapter 10 of Yellow Book)



TRAINING AND QUALIFICATION
OF ALL PERSONNEL

All personnel should have training
appropriate to their tasks.

 Qualified persons need training on
construction and operation of specific
equipment, and the hazards involved.
See definition of Qualified Person from
NFPA 70E.

* Others need training in basic electrical
safety awareness.



TRAINING AND QUALIFICATION

Remember:

Training must be
commensurate
with the exposure




EMERGENCY PREPAREDNESS

 All Electrical Workers
should know first aid and
CPR. See NFPA 70E,
Section 110.6(C)

 Emergency Responders
should know basic
electrical safety
awareness, care for
electrical accident victims,
and self-protective




NEPA 70E & OSHA
HOW TO CITE
ELECTRICAL HAZARDS !

NFPA
70E

STANDARD

for Electrical
Safety in the
Workplace’

00000000000

NCDOL

N.C. Department of Labor



Electrical safe work
practices program — both
NFPA and OSHA agree
that employers shall
develop effective electrical
safe work practices
program and procedures.
These procedures include
the areas such as found in
the attached sample
“electrical safe work
practices program”.

Possible Citations

29CFR1910.333
29CFR1910.303(b)

OSHA Electrical Hazards Citations

—
[ om0 |
ELECTRICAL SAFETY PROGRAM

Purpose

The purpose of the Electrical Safety program is to set forth procedures for the safe use of electrical equipment,
tools, and appliances at ABC COMPANY, INC..

Scope

This program applies to all ABC COMPANY, INC. employees, temporary employees, and contractors. When work is
performed on a non-owned or operated site, the operator’s program shall take precedence, however, this
document covers ABC COMPANY, INC. employees and contractors and shall be used on owned premises, or when
an operator’s program doesn’t exist or is less stringent.

Definitions

Affected Personnel - Personnel who normally use and work with electrical equipment, tools, and appliances, but
who do not make repairs or perform lock out/tag out procedures.

Appliances - Electrical devices not normally associated with commercial or industrial equipment such as air
conditioners, computers, printers, copiers, coffee pots, microwave ovens, toasters, etc.

Circuit Breaker - A device designed to open and close a circuit by non-automatic means and to open the circuit
automatically on a predetermined over current without injury to itself when properly applied within its rating.

Disconnecting Means - A device, or group of devices, or other means by which the conductors of a circuit can be
disconnected from their source of supply.

Disconnecting Switch - A mechanical switching device used for isolating a circuit or equipment from a source of
power.

Double Insulated Tool - Tools designed of non-conductive materials that do not require a grounded, three wire
plug.

Ground - Connected to earth or some conducting body that serves in place of the earth.

Grounded Conductor - A conductor used to connect equipment or the grounded circuit of a wiring system to a
grounding electrode or electrodes.

Ground Fault Circuit Interrupter (GFCI) - A device whose function is to interrupt the electric circuit to the load
when a fault current to ground exceeds some predetermined value that is less than that required to operate the
over current protective device of the supply circuit.

Insulated - A conductor encased within material of composition and thickness that is recognized as electrical
insulation.




OSHA Electrical Hazards Citations

® Hazard Assessment — Under the
PPE standard, OSHA expects
employers to perform PPE hazard
assessments to determine
necessary PPE for protection of
workers from electrical hazards. In a
2008 letter of interpretation, OSHA
recognized the existence of NFPA
70E without reference to the version
of the standard. OSHA also directed
employers to utilize the tables C(9),
C(10) and C(11) in the NFPA
standard as tools to perform the
hazard assessment and select the
necessary PPE.

® Citations:

® 29CFR1910.132(d)(1)
29CFR1910.303(b)
Ref: NFPA 70E Article 130.7 C(9),
C(10) and C(11)




OSHA Electrical Hazards Citations

Arc Flash Protection
Clothing & Eye
Protection — Based on
the employer’s hazard -
assessment, |
employees exposed to “" ,
electrical hazards must

be protected.

Citations:

29CFR1910.335(A)(1)
Ref: NFPA 70E Article
130.7 C(10) and C(11)




OSHA Electrical Hazards Citations

® Tools listed and labeled.
OSHA expects that all tools
that are used for electrical
work be listed and labeled
and used in accordance with
the manufacturer’s
Instructions. This would
Include hand tools, electrical
cables and cords, non-
Insulated tools, insulated
tools, meters and other
testing devices.

® Citation
® 29CFR1910.303(a)




OSHA Electrical Hazards Citations

© Electrical Marking —
OSHA requires that @ANGED
equipment be marked HIGH VOLTAGE
including: Other
markings giving voltage e e
current, wattage, or T
other ratings as
necessary. s S SRR

® Citation
® 29CFR1910.303(3)(1)(ii)



OSHA Electrical Hazards Citations

Electrical Inspection of
Equipment. OSHA requires
examination of equipment. -
Electric equipment shall be
free from recognized
hazards that are likely to
cause death or serious
physical harm to employees. ¢
Safety of equipment shall be - ~
determined using the
following considerations:
Arcing effects

Citation
29CFR1910.303(b)(1)(vi)




OSHA Electrical Hazards Citations

Lockout Tagout — Both OSHA
and NFPA agree that equipment
should be de-energized and
lockout tagout procedures

followed prior to working on

equipment.fl}lFPA uses the DO NOT
language of feasible vs.

convenient. NFPA onIy allows OPERATE
eq uli pment to WO rked hot” If de_ This locktag may onby be remaoved by
energizing is not feasible. "

Citation

29CFR1910.147(c)(7)(i)
Ref: NFPA 70E Article 120




OSHA Electrical Hazards Citations

@ Training — Employees
exposed to electrical
hazards must be
qualified and trained.
Both OSHA and NFPA
require qualification
training for employees
exposed to electrical
hazards.
29CFR1910.332.(b)(3)




Temporary Grounding
for Personnel

Personal Protective Grounding for
Electric Power Facilities and Power
Lines




NFPA 70E - Temporary Protective
Grounding Equipment

120.3 (A) Placement. Temporary
protective grounds shall be placed at such
locations and arranged in such a manner
as to prevent each employee from being
exposed to hazardous differences In
electrical potential.



NFPA 70E - Temporary Protective
Grounding Equipment

If Procedures are not followed, worker can
become part of the path to ground

Must have a Proper Ground
Grounding in Earth
Grounding Connection Straps
Grounding Connections

Must Have an Impendence Match & Proper
Ampacity
Must Wear all Necessary Shock Hazard PPE



Temporary Grounding

ASTM type IV
compression ferrule.

eMinimum #2 AWG
copper conductor.

¢ Eye hook for/
“Hot stick grasp.

- l-"*

oUse only ASTM designated
ferrules & clamps.




NEPA 70E 2012
WHAT’S COMING

NFPA

NTERNATIONA




Update: What’s Coming in NFPA
70E 2012

Throughout the Document

Flame Resistive Clothing (FR) will change
to Arc Rated Clothing (AR) Throughout the
document

Article 90 Revision

This section now uses a very important
word: “inspection.” Electrical inspectors
also can be exposed to hazards during
inspections of installations, and this
standard will now cover them



Update: What’s Coming in NFPA
70E 2012

Article 100 Definitions Revision

The 2012 edition will feature a new
iInformational note added to the existing arc
flash hazard analysis definition. It defines
the term “incident energy analysis” as “a
method used to predict the incident energy
of an arc flash for a specified set of
conditions.”

Previous editions referred to the arc flash
protection boundary. The 2012 edition will
use the term “arc flash boundary” (AFB).
The word “protection” has been deleted



Update: What’s Coming in NFPA
70E 2012

Article 110 Safe Work Practices Revision

This section is new to the code and will
require a documented meeting between
the host employer and contract
employer.

The 2012 edition will require the use of
an automatic external defibrillator (AED)
in addition to the existing requirement of
training and employer certification of
cardiopulmonary resuscitation (CPR).



Update: What's Coming in NFPA

70E 2012
Article 110 Safe Work Practices Revision

“The employer shall determine through
regular supervision and through
Inspections conducted on at least an
annual basis that each employee is
complying with the safety-related work
practices required by this standard.”
This mirrors similar language in OSHA
29 CFR 1910.269(a)(2)(iii).



Update: What’s Coming in NFPA
70E 2012

Article 110 Safe Work Practices Revision

The 2012 edition will require all employees to
be retrained at intervals not to exceed three
years

Language will be added that requires training
content documentation in addition to the
section’s existing requirements.

The 2012 edition will incorporate language to
iInclude working within the AFB in addition to
the existing requirement for working within the
limited approach boundary (LAB). It is possible
that the AFB could be greater than the LAB
and vice versa.




Update: What’s Coming in NFPA
70E 2012

Article 120 Safe Work Practices Revision

The 2012 edition will remove individual
employee control as one of three forms
of control of hazardous electrical energy,
leaving the two methods: simple and
complex lockout/tagout.



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards
Revision

“All requirements of this article shall apply
whether an incident energy analysis is
completed or if the tables 130.7(C)(9) and
(C)(10) are utilized in lieu of incident energy
analysis.” The new language is intended to
help clarify that, when the table method is
used, the other requirements of this section,
such as providing proper justification and
completing the energized work permit, still

apply.



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision

The 2009 edition requires that energized conductors or
circuit parts be placed into an electrically safe working
condition before an employee works within the LAB. New
language expands this requwement to apply if any of the
following conditions exist:str» The employee is within the
LAB (same as before)stee The employee is within the
AFB:tes The employee interacts with equipment where
conductors or circuit parts are not exposed, but an
increased risk of arc flash hazard existsite* An
informational note is added that refers to the definition of
“arc flash hazard” in Article 100.



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision

“When working within the limited approach boundary or
the arc flash boundary of exposed energized electrical
parts ... ." This language is intended to help clarify when
the code requires an energized work permit

The 2012 edition will feature a renumbered version of this
table as Table 130.2(C)(1), and it will specifically apply to
alternating current (AC) power systems. A new table,
130.2(C)(2) will apply to direct current (DC) power
systems.



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision

an arc flash hazard analysis may not be necessary for
some three-phase systems rated less than 240V. It will
then reference the IEEE standard for more information.

The 2012 edition will not feature the “four foot rule” in this
section, and there will no longer be separate sections for
the AFB at voltage levels between 50V and 600V and
voltage levels above 600V. The revised language will
state that the AFB for systems 50V and greater shall be
the distance at which the incident energy is 1.2 calories
per square centimeter. Instead of the “four foot rule,” AFB
will be located in Table 130.7(C)(9).



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision

. Electrical equipment—such as switchboards, panel boards,
iIndustrial control panels, meter socket enclosures and motor
control centers—and that are likely to require examination,
adjustment, servicing or maintenance while energized, shall
be field- marked with a label containing aII of the foIIowmg

L__.l

L__.l
I'--'I

voltageistr(4) Equipment |dent|flcat|on stpi(5) Arc flash
boundary



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision

Employees shall wear hearing protection whenever working
within the AFB

Short Circuit and Clearing Times (New)

The maximum short-circuit current and clearing times that
previous editions listed in the table’s footnotes will be

relocated within the appropriate sections of the table. This
will help ensure users are aware of the appropriate limits.

Arc Flash Protection Boundaries (New)

A new column will list the AFB for each task. This addition
coincides with the deletion of the “four foot rule” from
130.3(A).



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision
DC Hazard/Risk Tables (New)

Table 130.7(C)(9) will be renumbered as Table
130.7(C)(9)(1). A new table 130.7(C)(9)(2) will feature
specifications for hazard/risk categories for DC systems.

Category 2* Deleted (Revision)

The 2012 edition will feature all references to hazard/risk
category 2 in Table 130.7(C)(9) changed to HRC 2 based on
the information below.



Update: What’s Coming in NFPA
70E 2012

Article 130 Work Involving Electrical Hazards Revision

Category 2 will require a balaclava sock or an arc flash suit
hood. There was an inconsistency with Section 130.7(C)(1),
which required all parts of the body inside the AFB to be
protected.

Additional language will state: “When the incident energy
exposure is greater than 12 cal/cm2, a suitably rated arc
flash suit hood shall be used.”

The 2012 edition will feature new language in this section,
requiring face shields with a wraparound guarding to protect
the face, chin, forehead, ears and neck to be used.



ECTRICAL
(EY PRINCIPLES




ELECTRICAL SAFETY PRINCIPLES
It’ s Just 40 Little Words

Plan Every Job
Anticipate Unexpected Events
Identify the Hazard
Minimize the Hazard
Use Procedures as Tools
Use the Correct Tools for the Job Task
Use Personal Protective Equipment
Isolate the Equipment
Assess People's Abilities
Protect the Person
Audit these Principles



Resources

® www.nfpa.org
® www.oshainfo.gatech.edu
® http://www.les.ncsu.edu/solutions/affiliat

®
®
®

ed-programs/OTIEducationCenter/

nttp://www.leee.org/ing

ex.html

nttp://www.salisburyby

noneywell.com/

nttp://www.walls.com/f

ame-resistant



http://www.nfpa.org
http://www.oshainfo.gatech.edu
http://www.ies.ncsu.edu/solutions/affiliated-programs/OTIEducationCenter/
http://www.ieee.org/index.html
http://www.salisburybyhoneywell.com/
http://www.walls.com/flame-resistant

79 NCDOL

N.C. Department of Labor

70E

for Electrical
= | Safety in the
3 Workplace® |

2009 EDITION

NFPA 70E Electrical Safety, Arc Flash/Blast

186
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