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General Rules for
Construction
Electrical Safety

MAJOR FROTECTIVE METHODS FROM
ELECTRICAL HATARDS

Protection from elecmical hazards genemally inchides
the following methods:

1. DISTANCE: Commaonly used with regard to
power lmes.
1 I[SOLATION AND GUARDING: Eestricting

aoress, conmoenly used with high voltage power
dismibion equipment.

ENCLOSURE OF ELECTRICAL PARTS: 4
major concept of elecmical winnog in peneml e g,
all connections ars mads in a box.

GROUNDING: Required for 21l non-coment
carmying exposed metl parts, unless isolated or
paarded as abowe. (However, corded tools may be
aﬂlergra:m:;h:’ OR be double-mmiated )

5 INSULATION: Intact msulation allows safe han-
dling of everyday electrical equipment, including

corded toks. Category also mckudss insulared
mais and slesves.

4. DE-ENERGIZING AND CROUNDING: Pro-
tective method used by electmical wnlines and alse
in conjunction with elecmical lockout'tagou.
FPERSONAL FROTECTIVE EQUIFMENT
(PFE): Usmg insulated gloves and other apparel
to wark on ensrgized equipment, limdted to quals-
fied and trained persorme] working under very
limited ciromstances.

et

=

Effects of Electric Current
in the Human Body

" Current / Reaction
{1,000 miliiempares = | amp; thergfbrs,
15,000 miiliomperes = 15 amp circuit)
Below 1 milliampere
Generally not perceptible

1 milliampere
Faint tingle

5 milliampere
Slight shock fislt, not painful but disnrbing.
Average individual can let zo. Soong invelon-
tary reactions can lead to other injuries.

6-25 milliamperes (women)
Painful shock, loss of musoular control

2-30 milliamperes (men)
The feezing cumment or ” let-go” range. Indi-
vidual cannot Jet go, but can ba thrown away
from the circuit if extensor musclss are somu-
lared.

50 150 mlliamperes
Extreme pain, respioratory arrest, $evVers muscu-
lar conractions. Death is possible.

1,000 - 4 300 milliamperes
Fhythmic pomping action of the heart ceasas.
Muscular contraction and nerve damage ooour;
death likely

10, M) milliamperes
Cardiac amest, severs burns; death probable
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Electrical Safety Overview

1. CORD AND PLUG OFERATED slaciric tools with
axposed matal parts pmst havo 2 shree-prong grownaing plug —
AND ke gronnded — or sl ba double-smeulmted.

1 EQUIPMENT GROUNDING aniy works when there s
@ permaneny and continuous elecrond conmection berecen e
sl shell of @ wool and dhe cardy.

3. PROFER FOLARITY IN ELECTRICAL WIR-
ING IS IMPORTANT: Jior to bor. nesarai i mewreal

quipamers ground fo cquipmers ground. Polavized plugs have o
wider mewiral Blade 20 mamiatn correst polarisy. Reversed
poladly cam Bil
4 CIRCTUITS MUST BE EQUIFFED WITH EUSES
OF CIRCUIT BREAKERS &0 proiccr against damgerous
overloads Fuses mieli, while cinosdr breakers orp o mem off
oaerre [k @ rwiich. Gvercirrent profection devices prodect
wirfmy and gl from everleadng and ffres Ty moy

OF FTY BOL PFGRACT POu.

5 MOST 120 VOLT CIRCUTTS are wired s defiver up
i 1§ o 20 awps of carree. Currents of 3 — 100 milfamperes
oo kil yows ¢ mAd = L7 000 af | Amp )

6. WET CONDITIONS LOWER SEIN RESIS-
TANCE, allmwing more curren to flow through your body
Carrernar above 75 milliamps can cause vemdrdicular flrillation,
wilttoh may be fawal. Seventy of o shock depends one park of
carrers, awsounr of current, duration af curres, voltags kel
exoisiure and your general hoalth.

7. A GROUND FAULT CIRCTUIT INTEEEUFTER
{GFCT) protects from a ground-faelt, the most common sbec-
mical bazand GFCT: datect difersnces in careat Sow batwesn
bet and neetral. They trip whea there is comet leskage —smch
s through 2 parson — of about § milliameares and thay act
within 140 of 2 second. Test 2 GFCT every time you nse it. It
omst “Trip” and it must “Rasat.”

2. EXTENSION CORD WIRES MUST BE HEAVY
ENOUGH for the amoust of current they will carmy. For
comstroction, they must be UL approved, have strain relied and a
3-promg grousding phng, ba durabls, 2=d e rated for kard or
wrma-hand wsaps.

o OVERHEAD POWER LINES CAN ETLL. Tee
thres pmajor ptheds of protection ars: madintrining 3 s dis-
amee, de-emergisng AND prounaieg Imes, hecing the powar
compamy install eularieg sleeves. Have a power compamy rop
oo tha site.

1. UNDERGROTUND POWER LINES CAN EILL.
Call badfoms you dig so locats all underground cables. Hand dig
within thres foot of cable location!

General Rules for Electrical Work

Nor-conductive FPE is essental for eleciricions. NO
METAL PPE! Class B hard hats provide the highest
level af proveciion against elecrical hagards, with
high-voltage shock and burm procecion (up fo 10,000
volis). Elecmical hagard, sqfeq-toe shoes are morcon-
ductive and will prevent the wearers' feet from com-
pleting an elecrical circuit fo the ground

EBe alert fo electrical hagards, especially when workimz
with ladders, seqffolds and ocher plogforms.

Never bypars elecirical prodeciive systems or devices.

Dizcomnect cord foels when not in use and when
changing hlades, bits or other accessories.

Tmspect all seals befors use.
Use ondy grounded extension cords.

Remove damaged tools and damared exfension cords
from use.

Epep workimg spaces and walkways elear of elscirical
conds.

RULES FOR TEMPORARY WIRING
AND LIGHTING

[se Gronnd Foult Cirenit fntermupiers (GFCTs) on all
15-Amp and 20-Amp t=mporary winng ciromts.

Proseet temperary fghts fom contact and damage.

Dr't suspend rempaorary lighss by cords, unless the
temparary light is so desizned

Condensed Electrical Glossary

AMPERE OR AMP: The unit of slectrical curnem {fow of
slocirons). @ Ono militamy () = 171,000 of 1 Amp.
CONDUCTORS: Masrals, such a: metals, in which alecti-
cal coreat can flow.

ELECTRICAL HATARDS cax rosult in various effects on
the body, incleding: ® SHOCEK - The physical sffacts camsed
by slectric curmant Howing in e body. ® ELECTROCUTION
— Elscmical shock or malated slectmical affect resultng in death *
BUENS — Otften occwring on the hands, tharmml dimags &
tissue can ko comsed by the fow of curvens I the bady, Ty aver-
hearing of impropsr or dansaged electrival compoments, oz by an.
e flash » FALLS — A common affect, sonwtimes caused by
tha bady's reaction to an electrical curment. A nos-fanl shock
may sometimes resilt in a fatal fall wien a pemon s working om
an alevamd surfacs.

EXPOSED LIVE FARTS: Ensrgived slectrical compoments
mot proparty enclowed in a box or otherwie folsted, sach that
worken cam touch them and bo shodied orkilled. Soma of the
common hasards incloede: mising knockouts, wmed opanings in
cahinets and missing covers. Covers mmst not bs removed from
wining or breaker boxes. Any meuing covers mrmt be replaced
with approved covarn.

INSULATORS: Mawrials with kigh slactrical resistanza, so
slocmical coreat can’t flow.

LOCEOUT TAGOUT: Ths common nams for an OSHA
standard, “The coniral of hazardows encrgy fockoss fSagow).
Lackews is a means. of controlizg snergy deming repoasns and
mariszancs of equipment, wharehy soergy souTces are de-
encrgized, 1sodated and then lecked our to pevent emadi st
wp of equipswent which would sndengar wockers. Lockour in-
chades —but is oot Hmited to — % control of slectrical ensagy.
Tapour e the placizg of waming tags to alart otber wozkers
to the presence of squipmant St kas been locked out. Tags
alozss DO WOT LOCE OUT squipment Tispewt i most gfective
when dene in addition fo lockout.

OHM or £3: The wit of elecorical resisiance (opposition to
curmant flowr).

OHAS LAW: A pathamatical sxprecsion of the mlationabip
among witage (volt), curres (amps) and resmamee (oo
‘Thhis is often coproused as- £ =Ix ./ In this cana, £ =volis, /=
anps and & = obms. (The equation, Amps = Veolts'Ohme, a5 med
in this curricubem, is ens forme of Ohee's L)

VOLT: The unit of clectromonve force fesf cansed by a dif
ference tn eleoocal charge or elecmical patennal batanan oze
podnt and anodher point. The presesce of veltaze & necessary
before currest can flow in 2 Sreud (i which curresr flows
from 3 source to a load — the squipesent using the slectricity —
and than back to it sourcs).

WET CONDITIONS: Fain, swsat, standing in 2 puddls — all
will decrsass the skin's electrical resistancs and incmeacs oot
Heowr through the body = the event of a shock. Have s qualified
elecirician mspect any electrical equipment that has setien
wet before emergizing it




Focus Four [Electrocution] Toolbox Talks 1:

What increases your risk of electrocution?

[Ask the following questions and give time for answers.]
What are the hazards? Bodily contact with electricity
What are the results? Shock, fire, burns, falls or death

What should we look for? Damaged equipment, faulty wiring, improper cord use, no GFCls, wet

conditions, reverse polarity, potential arc flash areas, lack of assured equipment grounding
conductor program

[Relate this incident or, better, one you know.]

Actual Incident: A 40-year-old male plumber died after lying on his work light while installing

plumbing under a house being remodeled. The victim was crawling under the house carrying the
work light with him. The wire inside the work light's conduit became bare and energized the light's
housing. Investigation of the incident showed a damaged work light was used with no GFCI. Also,
the home’s electrical system was not properly grounded.

[Ask the following question and ensure every item is covered.] ﬁsﬂﬂ-"
How do we prevent these results? |
O Inspect all electrical equipment before use.
o0 Use GFCI with all power tools. =
O Use intact and properly rated cords (i.e. correct AWG).
0 Do not use damaged equipment - take it out of service.
O Institute an assured equipment grounding conductor program.

o0 Do not work in wet conditions with electricity.

[Ask the following questions about this site and ensure every item is covered.]
Let's talk about this site now.
0 What factors increase your chance of being electrocuted?

o Can someone demonstrate how to inspect this tool for electrical
safety? (If possible, provide a tool)
o0 What are some areas on the site that could use attention pertaining
to electrical hazards?

[Record questions below that you want to ask about this site.]

Reproduction of material produced under grant number SH-16591-07-06-F-11 from the Occupational Safety
and Health Administration, U.S. Department of Labor. It does not necessarily reflect the views or policies of
the U.S. Department of Labor, nor does mention of trade names, commercial products, or organizations
imply endorsement by the U.S. Government. Module 4, Electrocution Talk Number 1 I[UOE National
Training Fund « 304.253.8674 « www.iuoeiettc.org



Focus Four [Electrocution] Toolbox Talks 2:
What protective devices and procedures can you use to

prevent electrocution?

[Ask the following questions and give time for answers.]
What are the hazards? Bodily contact with electricity due to faulty equipment, ungrounded or
damaged equipment, wet conditions, etc.

What are the results? Shock, fire, burns, falls or death

What should we look for? Proper training in using engineering controls (e.g. GFCls, proper
cords), assured equipment grounding conductor written program, electrical testing meters
[Relate this incident or, better, one you know.]

American Wire Gaugs [AWG) |

Actual Incident: A 29-year- old male welder was electrocuted and died Cord 5128 Handlas Up
when he contacted an energized receptacle end of an extension cord. TS = :;
It was found that the welding unit and cord were incompatible; TG zsampa
however, both the welding cord and extension cord were damaged TG 5 P
allowing them to be used together. The result was an ungrounded amps
system that killed a worker. #1E AWG 13 amps
[Ask the following question and ensure every item is covered.]
How do we prevent these results?

0 Inspect all electrical equipment before use.

0 Use GFCI with all power tools.

0 Use intact and properly-rated cords (i.e. correct AWG).

0 Do not use damaged equipment - take it out of service.

O Institute an assured equipment grounding conductor program.

0 Use testing meters, where appropriate, if you are trained to do so.
[Ask the following questions about this site and ensure every item is covered.]
Let’s talk about this site now.

0 Can someone explain how a GFCI works? (If possible, provide a

GFCl to use). \) Ly

0 Who has read this site’s assured equipment grounding conductor ’

program?
0 What are some of the requirements?

[Record questions below that you want to ask about this site.]

Reproduction of material produced under grant number SH-16591-07-06-F-11 from the Occupational Safety
and Health Administration, U.S. Department of Labor. It does not necessarily reflect the views or policies of
the U.S. Department of Labor, nor does mention of trade names, commercial products, or organizations
imply endorsement by the U.S. Government. Module 4, Electrocution Talk Number 2 [UOE National
Training Fund « 304.253.8674 « www.iuoeiettc.org



Focus Four [Electrocution] Toolbox Talks 3:

How can we prevent electrocutions while using power tools?

[Ask the following questions and give time for answers.]
What are the hazards? Bodily contact with electricity
What are the results? Shock, fire, burns, falls or death

What should we look for? Tools that aren’t double-insulated, damaged tools and
cords, incorrect cords, wet conditions, tools used improperly
[Relate this incident or, better, one you know.]

Actual Incident: A 45-year-old male electrician was electrocuted when he contacted

an energized 1/2” electric drill casing. The victim was working in wet conditions and
using a single insulated drill attached to damaged extensions cords run through water.

[Ask the following question and ensure every item is covered.]
How do we prevent these results?
0 Get proper training on manufacturers’ tool use and specs.
O Inspect tool before each use according to manufacturers’
instructions.
0 Do not use damaged tools, remove them from service.
0 Use only battery-powered tools in wet conditions.
o Use with GFCI.
0 Use with properly sized and intact cords.
[Ask the following questions about this site and ensure every item is covered.]
Let’s talk about this site now.
0 What can lead to an electrocution while using power tools? Non double-insulated tools,
damaged cord, wet conditions
0 Have you seen or used any defective power tool?
0 What should you do if you find a defective power tool?

[Record questions below that you want to ask about this site.]

Reproduction of material produced under grant number SH-16591-07-06-F-11 from the Occupational Safety
and Health Administration, U.S. Department of Labor. It does not necessarily reflect the views or policies of
the U.S. Department of Labor, nor does mention of trade names, commercial products, or organizations
imply endorsement by the U.S. Government. Module 4, Electrocution Talk Number 3 [IUOE National
Training Fund « 304.253.8674 « www.iuoeiettc.org






OSHA 2485

Electrical Safety

Electrical hazards can cause burns, shocdks and
electrocution (death).

Safety Tips

* Assume that all overhead wires are energized at
lethal voltages. Never assume that a wire is safe to
touch even if it is down or appears to be insulated.

* Never touch a fallen overhead power line. Call the
electric utility company to report fallen electrical
lines.

* Stay at least 10 feet (3 meters) away from overhead
wires during cleanup and other activities. If working
at heights or handling long objects, survey the area
before starting work for the presence of overhead
wires.

« If an overhead wire falls across your vehicle while
you are driving, stay inside the vehicle and contin-
ue to drive away from the line. If the engine stalls,
do not leave your vehicle. Warn people not to
touch the vehicle or the wire. Call or ask someaona
to call the local electric utility company and emer-
gency services.

« Mever operate electrical equiprment while you are
standing in water.

= Mever repair electrical cords or equipment unless
gualified and authorized.

* Have a qualified electrician inspect electrical equip-
ment that has gotten wet before energizing it.

+ If working in damp locations, inspect electric cords
and equipment to ensure that they are in good con-
dition and free of defects, and use a ground-fault
circuit interrupter (GFCI).

« Always use caution when working near electricity.

For more complete information:

Occupational
SI_IA Administration
Administration

LLS. Department of Labor
www.osha.gov  (800) 321-05HA

OE WA ROl 05






