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Electrification is on the Rise

U.S. electricity retail sales to major end-use sectors and electricity direct use by all sectors,
1950-2022

According to the U.S.
Energy Information
Administration, the
United States used a
total of 4.07 trillion
kilowatt hours of
electricity in 2022,
which is 14 times higher
than electricity use In
1950.
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Electrical Fatality
Trends: 2011 - 2022




Data Sources

* Occupational Safety and Health Administration
Accident Investigation Summaries (OSHA 170 form)

* Provides the most details about the fatalities. Summaries must undergo a
process for screening personal information and adding keywords that may
cause some additional delay in posting.

* Bureau of Labor Statistics: Census of Fatal Occupational Injuries
(CFOI)

* “The Census of Fatal Occupational Injuries is the most complete count of fatal
work injuries in the United States."




Electrical Fatalities in the Workplace

» Contact with or exposure to electricity continues to be one of
the leading causes of workplace fatalities and injuries

« 1,322 workplace electrical fatalities between 2011 — 2021

* 6% of all workplace fatalities are caused by electricity

* 70% of fatalities occur in non-electrical occupations
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Electrical Fatalities in the Workplace

* Electrical fatalities continue to stay consistent year over year
* 8% drop in electrical fatalities from 2021 to 2022
* There is an average change of -1.5% in electrical fatalities year over year

 Electrical fatalities account for 6% of all workplace fatalities

* Non-electrical occupations account for 70% of workplace electrical fatalities

 Leading fatality causes:
« Working on or near energized equipment or parts: 48%
« Overhead power line contact: 41%




Occupations
Involved In Electrical
Fatalities




Occupations Involved in Electrical Fatalities

OSHA 170 form categorizes occupations into one of 573 recognized
occupations, including occupations listed as “not applicable,” “occupation not
reported,” or “occupation not listed.”

 Atotal of 118 occupations were involved in electrical fatalities
30% of fatalities were in electrical occupations

70% of fatalities were in non-electrical occupations

Non-electrical occupation fatalities decreased an average of 1.6%
Electrical occupation fatalities increased an average of 1.5%

Ten occupations account for 60% of all electrical fatalities in the workplace,
with three being electrical occupations




Occupations Involved in Electrical Fatalities

ELECTRICAL OCCUPATIONS

ectrical and electronic engineers

ectrical and electronic equipment assemblers

ectrical and electronic technicians

ectric power installers and repairers

ectricians

ectricians’ apprentices

ectronic repairers, communications, and industrial equipment
Supervisors in above fields
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Occupations Involved in Electrical Fatalities
Occupation __________________|Fatalities. m

Electricians 195 Installers and repairers

Construction laborers 119 Telecomm: line installers & repairers 23
Laborers, except const. 117 Electrical and electronic engineers 22
Occupation not reported 117 Machinery maintenance occ. 22
Electrical power installers and repairers 109 Carpenters 19
Tree trimming occupations 94 Technicians, n.e.c 13
HVAC and refrig. mechanics 42 Electrical and electronic technicians 13
Electricians’ apprentices 37 Welders and cutters 13
Truck drivers; heavy 35 Helpers, construction trades 12
Roofers 29 Construction trade, n.e.c 11

Painters, const. and maintenance 28 Farm workers 11




WORKPLAGE SAFETY

KNOW WHEN TO SAY WHEN — KNOW WHEN TOsfoPWORK

While qualified electrical line workers and electricians are often willing to go above and beyond the call,
some jobs require specific knowledge and experience. That's why it's important to stop and reassess a
situation if there is ever doubt about a job's task or a procedure's requirement. As qualified electrical
workers, it is our jobs to ensure all trades are aware of danger related to unqualified electrical work.

ALWAYS ASK YOURSELF:

Have | been properly trained to
safely complete this job task?

Is the hierarchy of risk controls

being followed to ensure that
I preventive and protective risk
controls are being implemented?

X/,

to reduce the likelihood of
electrical contact or arcing faults?

A

/ Are these parts properly guarded

Have | worked on this task
before, and do I have the right
| training and experience?

Are all applicable procedures
and job planning procedures
completed?

| ¢

8} Do | have the proper tools
for this job?

N Are all conductors and circuit
parts in an electrically safe
working condition?

completing this job without

[ Am | confident about
S ] risk or putting others at risk?

KNOW WHEN T0 SAY WHEN - IT CAN SAVE YOUR LIFEr,rAND THE LIVES OF fHOSE WORKING WITH YOU.

-~
Log

hSP ) f www.facebook.com/ESFl.org ¥ www.twitter.com/ESFldotorg & www.youtube.com/ESFldotorg

ALWAYS LOOK UP ALWAYS

It's no surprise that a construction job site can be an incredibly dangerous workplace. With so many
safety proto nd procedures to follow, it can seem overwhelming. But the truth is, most accidents
involving electricity, are caused by non-electrical workers inadvertently contacting power lir

KEEP THE FOLLOWING DISTANCE FROM OVERHEAD POWER LINES:

SAFE
VOLTAGE ' piSTANCE

19FT(5aM

23FTIIN72M,

13FT (M)
“wﬂ 1S FTam 4.7 M

46.1 kv -T2.5KV |
T2.6 kv -121 kv
138 kv - 145 kv
161 xv - 169 kv

OETE M)
AOEF (2 M)
NOEF(E M,
AO0EF (3 M)
OETE M)
AOEF (2 M)

SO WHEN YOU ARE ON THE JOB SITE REMEMBER TO ALWAYS LOOK UP. ALWAYS.
IT COULD SAVE YOUR LIFE AND THE LIVES OF THOSE AROUND YOU.




Causes of Electrical
Fatalities




Causes of Electrical Fatalities

a) Working on or near energized conductors / energized parts: The fatal injury occurred due to
contact with energized conductors or equipment. This occurred from the equipment being worked
on or nearby equipment or wires, excluding overhead power lines.

b) Contact with overhead power lines: The fatal injury occurred from contact with overhead power
lines. This excludes contact with other energized equipment or wires. This also includes arcing
events caused by overhead power lines.

c) Lockout / tagout procedure failure or safety controls removed: The fatal injury narrative
mentions the removal of safety devices or a failure of a lockout / tagout procedure.

d) Lack of personal protection equipment (PPE): The narrative mentions the lack of personal
protective equipment when the fatal injury occurred.

e) Arc flash / blast: The fatal injury occurred due to a reported arc-flash or blast.




Causes of Electrical Fatalities: All Occupations

Lack of Personal Arc Flash / Blast
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Causes of Electrical Fatalities: Electrical Occupations

Arc-FIash / Blast
2%

Lack of Personal
Protection Equipment
(PPE)
6%

Lockout/Tagout or
Safety Devices

Removed
1%
Contact with /
Overhead Power \Working on or near
Lines Energized Parts or

18% Equipment

63%




Causes of Electrical Fatalities: Non-Electrical Occupations

Arc-Flash / Blast
1%

Lack of Personal
Protection Equipment 77
(PPE)

1%

Working on or near
Energized Parts or
Equipment
41%

Lockout/Tagout or
Safety Devices
Removed
4%

-

Contact with
Overhead Power
Lines
53%
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Working on or Near
Energized Wires and
Equipment




Working on or Near Energized Parts / Equipment
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Working on or Near Energized Parts / Equipment

Occupations With 10 or More Fatalities Caused by Working on or Near Energized Parts

Occupation _______________|Fatalities [l Occupation _________|Fatalities _

Machinery maintenance

Electricians 175 : 20
occupations

Electrical power installers & repairers 45 Elegtrlcal el EDEIenlE 18
engineers

Laborers, except construction 44 Installers and repairers 16

Construction laborers 41 Tree trimming occupations 14

Heating, air conditioning, and refrig. 38 Electrical and electronic 13

mechanics technicians

Electricians’ apprentices 33 Welders and cutters 13
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Average change of -1.18% overhead power line fatalities year over year



Overhead Power Line Contact

Occupations With 10 or More Fatalities Caused by Overhead Power Line Contact

Occupation _______________|Fatalities [l Occupation _________|Fatalities _

Tree trimming occupations 86 Roofers 25
Electrical power installers & repairers 77 Pal_nters, el eion & 25
maintenance
. Telecomm: line installers &
Laborers, except construction 75 . 21
repairers
Construction laborers 59 Electricians 18

Truck drivers, heavy 26 Carpenters 12







Bureau of Labor
Statistics: Electrical
Fatality Rates




Electrical Fatality Rates
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Electrical Fatality Rates

Industries:

The construction industry had the highest number of electrical fatalities at 789 fatalities between 2011 and
2022.

o Professional and Business Services: 212 fatalities
o Trade, Transportation, and Ultilities: 139 fatalities
o Natural Resources and Mining: 138 fatalities

o Manufacturing: 120 fatalities

Fatality rates:

 Electrical fatality rates per 100,000 workers have remained consistent while overall fatality rates have
increased.

» Hispanic or Latino workers have the highest rate of electrical fatalities, and this rate is increasing.

» Construction and Extraction occupations, Installation, Maintenance, and Repair occupations, and Building
and Grounds Cleaning and Maintenance occupations have the highest rate of electrical fatalities.




Emerging
Technology Safety:
Electric Vehicles




Electric Vehicle Supply Equipment Safety

Electric vehicles (EV) and EV supply equipment (EVSE) are safe as
long as:

 All EV chargers are installed by qualified workers
* EV chargers are properly maintained and used

* Only approved adapters and chargers are used

* EVs and chargers are not modified




Electric Vehicle Charging Safety

pvime  Stay safe while charging your electric vehicle J—

Visually inspect the Follow the
charging cable before manufacturer's
use. Never use a instructions on how
damaged charger tocharge
Never use an extension cord Only use manufacturer
or multiplug adapter when provided or approved charging
charging electric vehicles cables.
y Properly store
Never_alter o mot!ify your chargers when notin
electric vehicle or its battery
use to prevent damage
L J
Cover chargers to Ensure you have proper
manufacturer's specifications GFCI protection to protect
to avoid water damage against electric shocks
Be aware of your surroundings. Make sure your charging
Do not accidentally come in equipment has been certified
contact with chargers when by a Nationally Recognized
driving or parking Testing Laboratory

All electric vehicle chargers should be installed by a qualified electrician

Please share this free resource to save lives

ES FI.crg

o www.facebook.com/ESFl.org O www.twitter.com/ESFidotorg @ www.youtube.com/ESFIdotorg

CONNECTED to SAFETY
Understanding Electric Vehicles

Are you thinking about purchasing, or have you recently
purchased an electric vehicle? Learn about the different charging
options you have and how to charge your electric vehicle safely.

Before using a . Have a qualified Ensure both
sp charger, ensure the ; | slectrician inspact the charger
equipmant has been your home to and charging
GI'b listed by a Nationally ﬁ EFALIE Jouk cord do not
??PO"’ Recognized Testing (™ electrical system have damage
(“S“ﬂ(:- Laboratory {NTRL), Z can handle bafore use.

charging.

Ensure your charger or Ensure you are using a

r — m s | Usea

L raceptacle has GFCI — dedicated circuit to charge g

¥ : . G manufacturer
= protection to pravent your vehicle. The cireuit %
' ; ¥ provided
' accidental shocks and & should not provide power to 4
" g charging cord.
electrocution, any other appliance,

| aqualified upgrade to install.
WARNING

electrician.
Electric vehicles have
high voltage batteries

Keep the charging cable off
the floor to aveoid tripping
hazards and maintain the life
of the cord.

Ensure the charging
station cannot come
in contact with the
electric vehicle.

Ml maintenance should
be completed by the
manufacturer

3 EVSE CHARGING — il

cables

Provides charging through specialized 240v charging equipment. 10- 60 miles of range per hour,
- Must be e ] May require an Only use outdoor rated
! installed by | electrical service charging stations outdoors.

- | Fastest charging option, Not available for residential installation.

Please share this free resource to save lives

—~
ESF:‘,! | § www.focebook.com/ESFl.erg W www. twitter . com/ESFldotorg B www.poutube com/ESFidaterg




Electric Vehicle Supply Equipment Safety

ELECTRIC VEHICLE CHARGING SURVEY  €lectrical safety

UNDATION

In late 2023, the Electrical Safety Foundation surveyed electric vehicle owners to
understand their knowledge of electric vehicle charging safety and to understand H\E
if the average American home is prepared for EV charging.

« 85% of EV owners have at-home chargers )

. Over 95% of owners were “satisfied or very satisfied” with w7 St B
their at-home charger installation

« 65% had the chargers installed by an electrician 2 w7 R

meter 9% ; Plug / connector

* 65% of electric vehicle owners had to upgrade their = 9%37%
electrical panel when installing an electric vehicle % oo g [[7] BT, e
charger B g A4

* 63% had a site inspection completed before oo S ;;;
installing an EV charger o R A PR

. /D =z o (] EEEE

including chargers and cables.

at— I l 0 l I I e ‘ I l a r e r Respondents seem to see home EV charger installation as a positive and worthwhile
endeavor if approached with proper research, safety precautions, and professional help

41% had to have maintenance performed on their DD =z, L. Eome

ESFI.O/'g f www.facebook com/ESFl.org (8 www.twitter.com/ESFidotorg & www.youtube.com/ESFidotorg




Electric Vehicle

2023 ELECTRIC VEHICLE CHARGING SURVEY [RSUSsigle1EEENY

FOUNDATION

In late 2023, the Electrical Safety Foundation surveyed electric vehicle supply equipment installers,
building owners, and electric vehicle owners to understand their knowledge of electric vehicle
charging safety and to understand how prepared each group was for EV charging.

Electric Vehicle Supply Equipment (EVSE) Installers

24% of installers often or

82% of installers believe 76% of installers = always had te upgrade
EVEE installation =hould received specific A custgmers' S?I’\-’TEP paﬁe's
equire specific certification ' EVSE training | before installing E\'.-'SE

56% of Customers Express Concern about EVSE

= Installation issues worries about location,
potential to interfere with e t| q iny ure,
whether insla\lallon is s ff ality, and cert fied

General safety. risk of electrocution,
fires, general harm, especially to children

@’,. M Concemns about power supply, charging capabilities, whether speed is fast enough
b for daily needs, enough power to charge their car, over/under charging concemns

Building Owners EVSE

57% of building . B9% of building
97% of bullding I 4 | owners hadto have I & owners were satisfied
owners had a site maintenance conducted or very satisfied with
.I H| inspection W_nducted x on their EVSE their EVSE mstauauon
before installing EVSE 20% had o replace EVSE equipment - experience

When asked how they expect the number of EVSE installations in their buildings would change over the next two months:
0, expemecl mewhal o, ©xpected about the expected somewhat or
66 f{J an E\.I'SE 28 70 same EVSE 7% significantly fewer EVSE

Electric Vehicle Owner Survey Who Installed the EV Charger

63% had a site inspection completed Handyman b ‘r,‘
before installing EV chargers e

bIv ° oy
23% of owners had experlences ‘I 1 %0 6 5 /0
I+ where they were unable ge Electrician
1 x their EV because they cuuld nul Comtractor 1 8%
find a compatible charger type

@ @ @ 45% purchased an adapter to charge i - B% of owners received a

DRORC thelr EV at a different charger t shock when charging their EV
WEURU ger type rging

ESF’DFQ' f www.facebook com/ESFlorg (8 www.twitter.com/ESFidotorg & www.youtube.com/ESFidotorg

Supply Equipment Safety

EV Installers:

« 82% of installers believe EVSE installation should
require specific certification

* 76% of installers received specific EVSE training
* 56% of customers expressed concern about EVSE

Building Owners EVSE:

* 91% of building owners had a site inspection
conducted before installing EVSE

* 57% of building owners had to have maintenance
conducted on their EVSE




Emerging
Technology Safety:
Lithium-ion Battery

Safety




Lithium-ion Battery Safety

Background:

* Lithium-ion batteries can be found in all types of everyday electronics, including
e-mobility devices, electric vehicles, cell phones, laptops, toothbrushes and more.

* Lithium-ion batteries, when sourced and used correctly, are safe.

* Improper sourcing, charging, or disposing of lithium-ion batteries may lead to
fires, injuries, or even death.

Statistics

« Over 25,000 incident reports to the CPSC related to lithium-ion batteries.
* 10 deaths and 226 injuries in NYC alone between 2021 — 2022.

* More than 5,000 fires a year at recycling facilities are caused by lithium-ion
batteries.




Lithium-ion Battery Safety

ELECTRIC BIKE & ELECTRIC SCOOTER SAFETY RARWINIERIE

Learn how to charge your lithium-ion powered devices safely G

Where to pu rchase:
Eiectrlc bikes and scooters, pnwered by lithium-ion batteries, enhance our lives, but with such .

ience comes res; bility. In many cities, lithium-ion batteries have become one of the
Ieadmg causes of fires and fire deaths. Learn how to charge your devices safely.

Whre t Buy Devicss and Equipmant * From a trusted retailer

that have been
tested and listed by
devices SP a Nationally

that have a Recognized Testing

SreEmst < Purchase only tested and listed devices

of these symbols.

Purchase

from a trusted
retailer who

stands behind
their products.

- o \nat to do when you get a new device:

batteries from
reputable retailers.
Uncertified

£ e o o Always read the device's manual before using

Where toCharge and Where o tors 5 o Always use manufacturer-provided or authorized gear

Always use
manufacturer
provided gear,

Charge in a flat, dry

Always charge and plug area away from .
directiy into a wall outlet, children and sunlight. H to c h a r t h d H c n
| (&= ow ge the device:
. Mever leave a charging
. Never charge near doors or | = . battery unattended.
entryways — If a fire occurs, Unplug as soon as itis " "
it can block your exit. done charging, and [ ]
o never charge ovemight.

fyounoticeanods  Take CHARGE of Battery Safety

EEEE oot * Never charge near doors or entryways

device, it could be a Always stay alert for warning signs

sign of danger. Move
i Fan Recycle devices and batteries properly

SR foaersann * Never leave a charging battery unattended

ESFfo'g f www .facebook com/ESFlorg (8 www.itwittercom/ESFidotorg & www.youtube com/ESFldotorg
— rd
omm [ | i
H =1
(o) —2) " 2 NECA SAFETY PROS NCE




Lithium-ion Battery Safety: Consumer

Infographics:

* How to Store and Charge Batteries
* How to Identify a Battery Problem

* How to Recycle

Videos:

* How to Store and Charge Batteries

* Where to Purchase Batteries

* How to Identify a Battery Problem

* How to Recycle (coming in spring 2024)

LITHIUM-ION BATTERY SAFETY (K} :
| How T0 STORE & CHARGE BATTERIES [l

Lithium-ion batteries are in all types of devices we use every day. These batteries can be found in
cell phones, tablets, laptops, electric bikes and scooters, toothbrushes, and backup batteries. When
purchased and used correctly, lithium-ion batteries can provide a valuable service, but there is a risk
of fire and injury if uncertified batteries or chargers are used.

Always follow the manufacturer’s instructions,
including instructions on how to charge.

Only use manufacturer-approved batteries
and chargers.

Keep devices away from items that can
catch fire, including bedding and couches.
Never charge on surfaces that can catch fire.

Never charge devices near doors or hallways
that may block exits.




Lithium-ion Battery Safety: First Responder

electrical safet
FIRST RESPONDER SAFETY  |[Ereots y . .
HOW TO EXTINGUISH LITHIUM-ION BATTERY FIRES T a the T a e P o a
Lithium-ion battery fires have unique threats, which include reignition and explosion, if they are not r I n r I n r r r m
extinguished properly. Hazardous energy may still exist even after the battery or device is shut down. ( 2 0 2 4)
Summer .
[ ]

Electrolyte Spills

Identify chemistry involved Reference any pre-plan info
to know the response. if available.
3 Interview any knowledgeable 4 Y PPE and SCBA offer limited
staff '\ protection . . .
Dike area around spread - clean up needs to be completed by qualified personnel ‘ \I I O I I I I I I e VI rtu a | aWa re I I eSS p rog ra I I I to ed u Cate fl rSt

e Eluiee responders (fire, EMS, police) on how to identify

Overheating can 2 FLecs
Air monitoring and

s battery fires and the unique dangers associated with
fyouoan seet T the m.

t ak o, If
e e tharmal but it may take time

5 temperatures do not go
imager for changes

down or go up, there
to temperature. may be a fire.

Ensure full PPE and SCBA are being

..\ used in firefighting operations.

2 Ll
4 Infographics:
m Secure the water supply m Evacuate the area affected by fire. n
5

Attempt to extinguish the fire.
Consider turning off HVAC Apply water directly to cells, if

S * How to Identify a Battery Fire
» How to Extinguish a Battery Fire

After the fire, monitor for Continue temperature monitoring
flammable or toxic gases. Always It may take hours or days to



Lithium-ion Battery Safety: Transportation

ELECTRIC VEHICLE BATTERY IDENTIFICATION & TRANSPORTATION, AFTER DAMAGE

] ]
I ra I n th e I ra I n e r I ro g ra m Automotive batteries (12v, hybrid, and EV batteries) pose a risk if not properly prepared and

transported, using all necessary standard operating procedures. This danger can be higher if the

- battery systems in the vehicles have been compromised from an accident. Lithium-ion batteries
u m m e r contain high-energy and present electrical, chemical, and thermal hazards.
]

Before Vehicle Collection

Identify the type of car: gas powered, hybrid electric, plug-in
hybrid, or fully electric. The VIN can be used to identify the type
of car. If the car cannot be identified, assume it's electric.

e oot e [EV] avd ohote Transportation drivers and loader

An online virtual awareness program to educate —
transporters (tow trucks, waste management, ] s s il

HEV / EV specific personal Qualified personnel should a

recyclers) on how to identify battery-powered devices
and how to transport and handle them correctly to _
avoid fires. AR Lo

present to multiple sides of the
vehicle.

Qualified personnel should assess possible damage
to batteries prior to loading the vehicle, and the

transportation team should look for physical damage
and symptoms (fire, discoloration of voltage cables).

Remove hazardous

n
Infographics:
I I 1 Folicy vehiclev voltage battery master
manufacturer’s process 2 :
* EleClric venicie 1ransportation
electrically-safe. plug and zip tie it to

the steering wheel.

"
® HEV / EV should be Removed high voltage
l I I O r a n Ce O ro e r e C C I n : placed in a segregated batteries must be
area awaiting final safely stored to prevent

dismantling risk of thermal events.
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Conclusion

* Electrification is on the rise

« Emerging areas of electrical safety: solar, energy storage systems, lithium-ion
batteries, electric vehicles / electric vehicle supply equipment

* All electrical work should be completed by qualified workers
« 70% of workplace electrical fatalities occur in non-electrical occupations

 Leading electrical fatality causes:
« Working on or near energized equipment or parts: 48%
« Overhead power line contact: 41%

« The construction industry has the highest rate of electrical fatalities




Conclusion

How to prevent electrical fatalities:

» Unexpected contact with electricity could be prevented by reminding qualified workers to
always test before they touch or to check to see if parts are energized before work is
completed.

* Overhead power line fatalities could be prevented by educating all workers on the dangers
of overhead power line contact and reminding workers to always be aware of their
surroundings, and to always look up in all ways when working on any job site.

« Non-electrical workers should be trained on how to understand normal operating conditions
and recognize damaged wiring. Safety devices, such as permanently installed safety
devices, could also prevent injuries by notifying workers of present voltage.
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