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Housekeeping

* Today’s webinar will be recorded and automatically shared via
follow-up email.

* The recording and slides will also be posted on
cpwr.com/webinars.

* Attendees are automatically muted! Please submit panelist
questions via the chat or Q&A box.

* Spanish audio is available via simultaneous interpretation
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Simultaneous Interpretation
Interpretacion simultanea

WINDOWS - MAC (Navegador web/Browser)

1. Enlos controles del seminario web, haga clic en Interpretacion @

2. Hagaclic en elidioma que desee escuchar.

3. (Opcional) Para escuchar solo el idioma interpretado, haga clic en Silenciar
audio original.

Nota: Hay que unirse al audio del seminario web a través de audio o VoIP de la
computadora. No podra escuchar la interpretacion de idiomas si utiliza las
funciones de audio de teléfono llamada directa o recibir [lamada.

ANDROID - iOS (Aplicacion moévil/Mobile App)

En los controles del seminario web, toque los puntos suspensivos ***
Toque Interpretacion de idiomas.

Toque elidioma que desee escuchar.

(Opcional) Toque el botén de alternancia Silenciar audio original.
Haga clic en Finalizado.

gL

Nota: No podra escuchar la interpretacion de idiomas si utiliza las funciones de
audio de teléfono llamada directa o recibir llamada.

In your webinar controls, click Interpretation @

. Click the language that you would like to hear.

3. (Optional) To hear the interpreted language only, click Mute
Original Audio.

N =~

Note: You must join the webinar audio through your computer
audio/VoIP. You cannot listen to language interpretation if you use
the dial-in or call me phone audio features.

In your webinar controls, tap the ellipses ***

Tap Language Interpretation.

Tap the language you want to hear.

(Optional) Tap the toggle to Mute Original Audio.
Click Done.

SAIE SNV S

Note: You cannot listen to language interpretation if you use
the dial-in or call me phone audio features.
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LEARN MORE

www.zec.zer02050.org



http://www.zec.zero2050.org/

ZERO ELECTROCUTION CHALLENGE

McElhattan Foundation’s Zero Electrocution Challenge
seeks breakthrough solutions that present pathways
to eliminate life-threatening tasks that lead to fatal
electrocution on the job by the year 2050, while
increasing enterprise profitability and productivity.
This is the inauqural ZERO 2050 challenge, awarding
two Winners up to $1 million each.

ZERO
2050

McELHATTAN
FOUNDATION

McE
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To participate, register for
the Zero Electrocution
Challenge no later than
5:00 PM Eastern Time on

, Tuesday, September 1.
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Pre-Task Planning (PTP) @ ZURICH

Resilience Solutions

= Research findings suggest that most work-related injuries could be prevented by:
o Proactively identifying hazards and unsafe conditions associated with each task, tools/equipment, materials, work methods, and jobsite

o Properly addressing hazards using effective controls before work begins

= Pre-Task Planning (PTP) is a process performed before each task starts to discuss the steps of work, the hazards, and
available controls. /t may also be known as JHA, JSA, morning huddle, or other terms.

‘CHECKLIST CHECKLIST
(Checkand Discuss applicable fems prior fo task) (Checkand Discuss applicabl fems prior o fask)

YES

SITE SPECIIC SAFETY OREENTATION

The gap in the process:
= Lackofcomprehensive guidelines
= Mainly from a compliance perspective
= Inconsistent style

» Inconsistent terminology JHA,JSA,PTP, AHA ...
= (Confusion and conflicts on jobsites

ANNUAL INSPECTION CURRENT
TAG LINES USED

= Lackofworkers’engagement in site safety planning

o
REVISED [0
ANALYSIS PERFORMED BY:

[PERSON WHO DOES JOB: SUPERVISOR:

* Inconsistency between content and task requirements

IN: DEPARTMENT: REVIEWED BY:

POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE

9  © Zurich



Optimizing PTP Content ¢# ZURICH

Resilience Solutions

Inconsistent PTP practices, compliance -focused behavior, limited worker input, and weak follow  -up.

PROBLEMS SOLUTIONS

4 )

PTP Design Response

. Long and wordy documents « Replace excessive text with

 Content not aligned with task Simplify AL iy ,
requirements + Focus * Include tools, materials,
. Limited worker input + Visualize §chedu1§:, and additional
information
» Identify hazards from adjacent
9 ) Crews

PTP should be short, visual, and directly connected to today's task.

10 © Zurich



Improving Worker Buy -in ¢# ZURICH

Resilience Solutions

CURRENT STATE ENGAGEMENT ACTIONS FIELD OUTCOME

Workers help shape the

PTP becomes a routine

, e Make PTP more interactive plan
papemork exereise  Use realincidents and near- « Hazard recognition
. Pencﬂ.—\.zvhlppmg . . —
’ Rep;tfuve discussions * Actively incorporate workers’ e (Controls are better
* Resistance to change feedback understood
» Feedbackimproves future
planning

The goal is to move workers from signing the form to shaping the plan.

11 © Zurich



Strengthening Communication and Coordination @ ZURICH

Resilience Solutions

Communication gaps Coordination solutions

Jobsite changes not consistently Conduct regular site audits
communicated

Train workers and crew leaders on

_ ) PTP delivery
Poor presentation skills

Engage all stakeholders in site safety
planning

Lack of mentorship

Pair bilingual coworkers and brief
absent workers

N

Language barriers and absenteeism

Conduct post-job debriefs

Everyone should start the task with the same understanding of current conditions.

12 © Zurich



PTP Improvement Strategy 7 ZURICH

Resilience Solutions

4 ) 4 ) 4 ) 4 )
1. Standardize 2. Engage 3. Verify 4. Improve

Incorporate worker input into Use post -job debriefs
Use common format and each PTP Conduct regular field Capture feedback and

terminology Use real examples and near - observations lessons learned

misses
\§ J \_ Y, \_ J \_ Y,

Pre-Task Planning (PTP) Form our campanys gorare PreTask Planning (PTP} Asssssmon Pre-Task Planning (PTP) Assessment CPWR[@® Post-Job Review Checklist: CPWR[@®
Worker's Perspective THE CENTER POR CONSTRUCTION
Management Checklist T ] An End-of-Shift Assessment Tool RESERA D TRANG
[ ——
Projoct: Contractor: Date: e St b PreTa Pling's ; e
Location: Name / Role: PTR#: SR 5 8 8 8 8 CEmEiT i o = nd of the work shif o bri i 8, safety and health
e o8 o oo ISk, moming hudde, etc Concerms, and adustments nesded o e et oy
Task: ) © Porton it ey e 0 @ B o0 @ “This checklist . - . .
Worker’s Perspective Py D 8 8 8 8 ek o e e experts to help work crews continuously evaluate and improve their work process. Ask
Steps Hazards Controls. - o 8 8 o @ \ease note: 2 each question from your if the status te
ccementfor your PTF.
1. Vow o do o s vus s e sk s o PP mcigs? | 1 e 0 o o o @ s Please note that ‘your Pre-Task ng (JHA, JSA, prejob.
e OOy Oy OOl o 0 @ 0 o o 1. Do you conduct PTP before each task starts? planning, etc ) process and is not a replacement for any other planning steps.
_— » st B 8 8 8 8 > crires | | |
e B 2 Do you conductday walkirougis? pro .
= R roject: Nome | Role:
) h S Fre ot s v b uesson
Pre-Task Planning (PTP) Assessmen — e 0. pesse 5 i ques
[ 2 Aveworkers involed indaiy wakioughs? Toski | Dates |
Worker's Perspective o A i S Ao 5. Do you upite PTP contentunen contons cnange? s
e ———— | ST ey e > o monrsd 0 psse #p o ueston 4 .  — o. Questions e ExplantiontAction tems
T T D0 you communicte these ranges with workers immediately Yes D0 Mo )
(o el s e 7 e T i e & Does your PTP break the task up nfo mansgeable steps or subiasks? Yes 0 Mo 4 | Did you have everything you necded to doyouriob | ) [
Py rrrem————— Wil GMANAG " "\ MAbwbws SR B 5. Does your PTP specify hazards associated with each step of the task? Yes O No[] =
o :':'_ s e Does your PTP discuss ways to control each hazard? Yes[J Ne[J 2 | Were all tasks compieted as planned?
[ r—— T | e ———— T a0 e i b e
= [ Teer——— T PR - . Doas your PTP dently who s esponsibl o implamening he enicis? Ve Nl 3 | Were thers any ncigents during te s oo
. ey R 7. Do you inform workers sbou pei requirements duing e FTF meeing? Yes 1 ol
T T ——— B b pemire ¢ " g0 4| Were there any near misses during the shift? oo
: et 5. Does your PTP discus hazards posed by iher crews werking neary? Ves O NelD
o B Oarww Ll O 9. in additon e crew supervisor, do' ers have the of tuni lead the meeting? fes.
Statt responsivl for implementing and checking contrals: R ———— 2 In addion o the oer do workers have the opportunity 1o lead the PTF meeting’ Yes O NoJ 5| Were all hazards identified in PTP controlled weli? | O O
o ———— oo 10, Do you provide any training to conduct or lead the PTP meeting? ves meld
T r————— -
- e ————— & | D any rewhazerds emerge duimg testity | 0 0
: . e 50 you gatrer workes fecdback on PTP cantent and devry? e o
Grews working nearby: Somius  Samw B Py eev———— e SISO VPP T S P moneri 0, peee e o ueston 72 i ow~a
Crew | Activity Hazards. Action Plan s At Ry [Crre. —. 2 Do you incorporate their feadback? Yes [ No[J 7 | Were there any conflicts within the crew? oo
3 i etee el BT — T 12 Does your PTP use photos o ofher visual aids instead of text where possible? Yes [ mo[]
P YT rpem———r———r - . ve demonsiration o Y Mol 8 | Were there any confiicts with other crews? oo
s EECIIE L 14 o your FTP e e fotemng riormaton? e o |1y crow ok sy vt e s 1t oo
S
P 3 Stelayout YesO Mol 10 | Did other crews' work cause any challenges or oo
T e ——— Vel Neld nazars to your crew?
Stat responsibl fo coordinating with ethar crows: U] Oies G0 Ot O0ks Ot Versany major pieces ofcaspmert (25,
o I <. Evacuation and emergency pans ves I Mo ere any mejo pisces of equipment (.3 fower
a0 Soms O e roency Bl 11| crane) mobiized o e obste? oo
Have you provided the information below? — & Work scheduie Yes O neld -
12 | Were ere any coupment or ool matea ssues | [
Site layout Equipment ‘Specific types of PPE Medical faciity information 5. Dose your employer Tan empioyses on ow o s e 11 mesteg? Ve ow e Tooks Yes [ Ned (breakdown, unavailability)?
Materials. Tools Work schadule Permits Evacuation and amergancy plans e, © Equipment Yes O Noll 13 | were any al retated issues? oo
Notes: Py —— o e vl neDl e any maer e
Dmons Qoo Do Dosa Dot e e s | oater conatons et s mork? oo
o 15, 15 FTP infomation sasi accessie (o wrkers afer the meeting s completec” -
15 PP information Y Dl 0 workers afer o pleted YesO noD) 15 |Is there anything else you wouid like to discuss? o o
T —————————— o 18, your. Yes O NolJ

PTP Template Workers' Perspectives Management Checklist Post -Job/End of Shift
Review

www.cpwr.com/ptp

13 © Zurich


https://www.cpwr.com/wp-content/uploads/Post-Job-Review-Checklist-An-End-of-Shift-Assessment-Tool.pdf
https://www.cpwr.com/wp-content/uploads/Post-Job-Review-Checklist-An-End-of-Shift-Assessment-Tool.pdf
https://www.cpwr.com/wp-content/uploads/Post-Job-Review-Checklist-An-End-of-Shift-Assessment-Tool.pdf
https://www.cpwr.com/wp-content/uploads/Post-Job-Review-Checklist-An-End-of-Shift-Assessment-Tool.pdf
https://www.cpwr.com/wp-content/uploads/Pre-Task-Planning-PTP-Assessment-Management-Checklist.pdf
https://www.cpwr.com/wp-content/uploads/Pre-Task-Planning-PTP-Assessment-Workers-Perspective.pdf
https://www.cpwr.com/wp-content/uploads/Blank-Pre-Task-Plan-PTP-Form-PDF.pdf
http://www.cpwr.com/ptp
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Electrical Construction
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Electrical Tasks @ ZURICH’

Resilience Solutions

Electrical tasks studied: Workers’ input on:
» Overhead Conduit Installation = Physicalloads
* Installing Lighting Tracks & Supports = Mentalloads
= Site Preparation and Layout * Time pressure
* Pulling Wire * Environmental factors
* Terminations * Frustration
= Electrical Demolition » Otherfactors

= (Cable Tray Installation

* Grounding

= Busway Installation

= Material Handling/Logistics

= Wiring AC Units

= (Connecting Building-to-Building Conduit
= Access Card Readers Installation

= Fire Alarm Components Installation
= Receptacles Installation

* Branch Circuits Installation

= Pre-fabricated Components




Electrical Task Analysis Documents @ ZURICH

Resilience Solutions

A-Z Index Lista de recursos en espafiol

= Organized based on Task and Project Type CPWR [. Sear

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

RESEARCH TRAINING SERVICE NEWS & EVENTS ABOUT CPWR

= Applicable for Pre-Task Planning, JHA, and Training

= (Contains task-specific conditions raised by workers MANAGEMENT RESOURCES FROM RESEARCH

| Vis ua liZC S the S itu atio n u S ing imag e S Home > Research » Management Resources from Research » Eleltrical Task Analysis
Electrical Task Analysis « RESEARCH
| | Re C O mme n d S S 0 lutio n S These Electrical Task Analysis documents contain task-specific conditions and recommendations compiled from onsite
observations and interviews with electrical workers and industry practitioners. They address safety and health hazards Research Projects +
as well as production challenges for electrical tasks. These documents can be used for pre-task planning, hazard
. analysis, and training. Data Center +
= Easytodownload and use in PDF and MS Word format Flectrical Task Analysis Documents:
- Research to Practice +
¢ Conduit Installation, Wire Pulling, and Termination (r2p)
* Grounding
1 1 1 B d Cable Tray Installati i
= (Customizable forspecific project needs - Busteynd saliersay pisalaton ——— Training and Awareness <+
= Access Card Reader Installation, Fire Alarm Component Installation, and Lighting Circuit Installation Programs from Research
® Electrical Material Handling
= Flectrical Demolition Management Resources +
= Publicly available at no cost from Research
Hazard-Specific
Resources & Training
Tools

https//www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/

16 © Zurich
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ample Electrical Task Analysis Documents @ ZURICH

Resilience Solutions

Electrical Task Analysis Document

Conduit Installation, Wire Pulling, and Termination

‘CONDITIONS RECOMMENDATIONS
Handling cables and wires in tight spaces and awkward positions: * Donappropriate hand and arm PPE
* Installing cables and wires at ground level in awkward positions » Increase the frequency of breaks
increases the risk of ergonomic injuries and lacerations during wire « Rotate workers if feasible

stripping. Additionally, the inherent bend in wires when taken directly
off the reel makes handling them and pulling them through conduit
more difficult.

®  The restricted space around switchgear requires manual bending and
shaping of heavy cables because mechanical benders will not fit,
further elevating the risk of ergonomic injuries. *  Hand-held cable strippers

s  Mechanical wire and cable feeder

¢ Powered wire-stripping machine

s Wire dispensing cart

s Stretch and flex

®  Unbend the wire using available hard surfaces and
tools

®  Use reels to better manage wire pulling activities

.l THE CENTER FOR CONSTRUCTION
CPWR [. RESEARCH AND TRAINING

CONDITIONS RECOMMENDATIONS
Running wires to the correct unit: » Arrange tools, materials, and project documents in
Running the right set of wires to the right unit without damaging the circuit an easily accessible location
requires concentration and advanced planning. «  Consult the latest revision of the blueprints

s Walk the whole wire route from start to finish
before beginning work to ensure equipment is
properly labeled

Wiring larger junction boxes: s  Ensure that current revisions of blueprints are
Figuring out which wire to connect to each circuit requires advanced planning available
and memaorization, especially when working on larger junction boxes. »  Gather all needed tools and materials, as well as a

paper or electronic copy of the wiring diagram, at

https//www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/ v bl g s ded e s o
indicate the feed source

s Mark and color-code circuits and box locations on
the floor before work begins
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Thank You!

Babak Memarian, PhD, CSP, CHST

Sr.Risk Engineering Consultant
Zurich Resilience Solutions

Babak.Memarian@zurichna.com;(771)444-0477

Zurich Resilience Solutions
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This is a general description ofrisk engineering or risk management services provided by Zurich Resilience
Solutions, which is part of the Commercial Insurance business of Zurich Insurance Group and does

not represent or alter any msurance policy or service agreement. Such services are provided to qualified
customers by affiliates of Zurich Insurance Company Ltd, including but not limited to Zurich American Insurance
Company, 1299 Zurich Way, Schaumburg,IL 60196, USA, and The Zurich Services Corporation, 1299 Zurich
Way,Schaumburg,[L60196,USA. The opinions expressed herein are those of Zurich Resilience Solutions as of
the date ofthe release and are subject to change without notice. This document has been produced solely for
mformational purposes. All information contained in this document has been compiled and obtained from
sources believed to be reliable and credible but no representation or warranty, express or implied, is made by
Zurich Insurance Company Ltd or any of its affiliated companies (Zurich Insurance Group)as to their accuracy or
completeness. This document is not intended to be legal, underwriting, financial, investment or any other type of
professionaladvice. Zurich Insurance Group disclaims any and all hability whatsoever resulting from the use of or
reliance upon this document. Nothing express or implied in this document is mtended to create legal relations
between the reader and any member of Zurich Insurance Group. Certain statements in this document are
forward-looking statements, mcluding, but not limited to, statements that are predictions of or indicate future
events, trends, plans,developments or objectives. Undue reliance should not be placed on such statements
because, by their nature, they are subject to known and unknown risks and uncertainties and can be affected

by numerous unforeseeable factors. The subject matter of this document is also not tied to any specific service
offering or an imsurance product nor will it ensure coverage under any insurance policy. No member of Zurich
Insurance Group accepts any lability for any loss arising from the use or distribution of this document. This
document does not constitute an offer or an invitation for the sale or purchase of securities in any jurisdiction.

In the United States, riskengineering and risk management services are provided by The Zurich Services
Corporation.

©2026 The Zurich Services Corporation. All rights reserved.

© Zurich
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Construction Electrical Safety Basics

Recognize It. Respect It. Control It.

High-Level Electrical Safety Awareness for
Construction Teams

August 19,2026
Joseph McManigal, CSP, CRIS, CESCP, CIT
Zurich Resilience Solutions




Why Are We Talking About This? @ ZURICH

Resilience Solutions

Typical Electrical Shock Claim - Estimated: WORKPLACE ELECTRICAL electrical safety
* Medical + indemnity costs often range from $25,000 to $150,000+ FATALITIES 2011-2024 | _

Every year, the Electrical Safety Foundation International (ESFI) compiles workplace safety data
from the Bureau of Labor Statistics (BLS) and the Occupational Safety and Health Administration

* Lost time can range from days to months depending on injuries (OSHA) to track trends on electrical safety in the workplace.

Serious Arc Flash Claim - Estimated: WORKPLACE SAFETY TRENDS flechricalfaialiw rates have stayed steady between 2011-2024
. 2 37 013 a
electrical fatalities in the E o5 oo &
* Fre quently exceeds $250,000 1.654 workplace between 2011 - 2024 '—E ,.,an %‘
e Severe burn cases can exceed $1 million 70% of all workplace electrical fatalities g_m =3
are in non-electrical occupations N IR R E R EE R _—
= W AllWorkplace FatalityRate M Electrical Fatality Rate o

«  Multipl ies and rehabilitati
wiiple surgeries and rehabiitation common WORKPLACE ELECTRICAL FATALITIES BY INDUSTRIES

° Lost time ﬁ-e que ntly measure d in months rather than days 6 industries experienced 44% of workplace electrical fatalities . -
30 Workplace Electrical Fatalities by Industry

Reported in OSHA 170 Form, 2011-2024

Catastrophic/Fatal Electrocution Event - Potentialimpacts: 23
15

* Workers’compensation .

® Gene ral hab lllty cxXposure gnn 12 13 14 5 16 7 18 ‘19 20 1 22 23 2024
B Electrical & other wiring install contractors B Landscaping services W Roofing contractors

B Power & comm. line & related structureconst. B Plumbing, heating, & AC contractors B Electric power distribution

WORKPLACE ELECTRICAL FATALITIES BY OCCUPATIONS

e OSHA cttations

° e g al expenses 5 Occupations accounted for almost 50% of all e] ,T,'iﬁfming Two occupations have a growing
workplace electrical fatalities :_“”P'“‘"" number of electrical fatalities
° 80 ;;ﬂ'w 18
Schedule delays w3 ezt _
. . w lab ; a - £
* Reputation impacts o °. .
Actual total losses can reach several million dollarswhen all direct and indirect 20 I I I & i" i . -
i £ Electricians trimmin truck
costs are considered. ® 012 13 4 M5 6 7 W W M N W B - Uocupat?uns * drivers

Image taken from Electrical Safety
Foundation International Web site at
www.ESFLorg. © Zurich



Electrical Risk Exists Throughout the Project Lifecycle ¢4 ZURICH

Resilience Solutions
° 1. Temporary Power

¢4 ZURICH

Resilience Solutions

5. Turnover 2.Major Construction

HE N =
4. Commissioning & Testing n ‘ 3.Inttial Energizations
[ J

) ——

© Zurich



The Big Four Electrical Hazards ¢4 ZURICH

Resilience Solutions

e Current through the body
* Key Factors: Amount of Current, Length of Time

« Thermalenergy release, tens of thousands ofdegrees Fahrenheit
Arc Flash « >2nd degree burns inside the Arc Flash Boundary (AFB) with insufficient AF PPE
* Key Factors:available fault current, fault clearing time, distance

Arc Blast * Pressure waves and projectiles

» Electrical fault is the ignition source
* Sustained by nearby fuels (non-AR garments, construction materials, trash, debris)

© Zurich



Common Construction Electrical Exposures 7 ZURICH
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Temporary Power, GFCI’s and Open Panels, Switchgear, Underground and Overhead
Extension Cords Testing & Commissioning Utilities

Temporary Power concerns extend beyond GFCIltesting, cord management, &assured grounding.

Always let Qualified Electricians reset tripped circuit breakers and relocate energized conductors.
© Zurich



Why Experienced People Get Hurt ¢# ZURICH
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It's Off It’s Low Voltage

« Off does not equal Safe * Manyagencies define “Low Voltage”to be

» Lockout/Tagout and Zero Voltage VOB S U elss

Confirmations equal Safe * Low Voltage does NOT equal Low Hazard
Common NOR Low Risk
ASS um pt| ons Someone Else Checked It For Me * ArcFlashincident energies can be either

Low or High for either Low or High Voltage
« Almost as bad as the Foreman who puts a lock

on equipment and then tells everyone to “Go
to work” --- trust but verify

I've Always Done It Like This

It's Only Temporary «  Probably the single most dangerous mindset

. When temporary power gets treated with lower of workers exposed to electrical hazards.

expectations, incidents will occur




NFPA70E in Plain English

DhNh B W o

Identify Hazards

Assess Risks (Shock & Arc Flash)
Elminate Exposures

Use Qualified Workers

Apply Controls & Use PPE

Standard for
Electrical Safety

in the Workplace

¢4 ZURICH
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The Most Effective Control: ESWC
Electrically Safe Work Condition — NFPA70E 120.6

A Condition Formed By A
Process

1
Identify
Sources

4
Verify
Absence of
2 Voltage

Isolate

Equipment 5

Per?orm
3 Work

Apply
Lockout/Tagout

PPE Selection

Shock and Arc Flash Risk
Assessments

Help determine protection
boundaries and adequate
PPE selection. Testing for
the absence of voltage
requires PPE for both shock
and arc flash hazards.

What's the incident energy
level of the equipment to be
tested?

Live — Dead - Live

Adequately Rated
Voltmeter

No Non-Contact Voltage
Testers!

Must be rated for the voltage
of the system to be tested.

Must be tested before AND
after on a known voltage
source — Proving Unit

¥4 ZURICH
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Qualified Workers

Two Workers May Be
Required For Energized
Work

Additional Personnel May Be
Required For Certain
Energized Work Activities



Temporary 74 Lower Risk
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Frequent modifications
Multiple contractors
Changing power sources

Documentation challenges

Backfeed hazards
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Energized Work Changes Everything

ZURICH
Questions to Ask @

Resilience Solutions

Can it be de-energized?

e Ifitcan,it should

e Example: Troubleshooting steps that require circuits to be energized vs.steps that do not.

Turn it off when you can, turn it back on when you HAVE to

Why is energized work necessary?

* Do you meet the justification criteria of NFPA 70E?

* Exceptions listed in 110.2(B):

. Normal operation if equipment is in normal condition

0 Task is NOT possible in de-energized state

0 De-energizing introduces additional hazards orincreased risk

. Less than 50 volts without increased exposure to electrical burns or arcs

Who is qualified?

* Have training records been documented and reviewed?
* How are skills and knowledge evaluated? (written test and practical test?)

e Understand while some workers may be qualified for certain equipment, they may not be
qualified for others (Example: low voltage distribution vs. medium voltage distribution)

What controls exist?

Who is approving energized electrical work permits (EEWP s)?
Are Method of Procedures (MOP’s) or similar step-by-step procedures required and utilized?
Are boundaries established, maintained, and recognizable by everyone on the project?

Are all workers (non-qualified included)receiving electrical hazard awareness training?
(OSHA says construction employers must instruct every employee in the recognition and
avoidance ofunsafe conditions,29 CFR 1926.21)

Underground Utility Avoidance Program/Permit?
In-wall or in-slab coring/drilling utility identification?

Overhead power line contact prevention?

Who needs to stay away?

Short answer— anyone who is not qualified and actively participating in the energized work
task

Establish boundaries and monitor/control entry
Remember: Arc Flash Boundary =2"4 degree burn..Bigger is better!

Assume it is energized untilit is proven that it is not..Live-Dead-Live is energized work

© Zurich



Who Needs Electrical Hazard Awareness? ¢d ZURICH
What is an Arc Flash? What are the dangers of Electric Shock? When do Ineed a GFCI? Resilience Solutions

e [aborers
e Painters
* Drywallers

( 2 )
« C t
. O?)?rZ?O:Sr S A DAN G E R

e HVAC Technicians

: ggmenrqhilstseiggi:fts"l“e ams /5\ EIIAEZ(::;ICAL S h O I’t AII S WCT.
i Everyone!

Keep out.

e 3 Party Vendors
* Project Managers .
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HOt TO p iC S in Resilience Solutions
Construction

* Data Centers

* Battery Energy Storage (BESS)
* Grid Expansion

* Solar Farms

* EV Chargmg Stations

= Commissioning and Startup

© Zurich



B zuricn
Scenario —
SWGR Startup Day

e (Covers removed
* Mulitple contractors

present

* HVAC technicians on
standby for startup

* Schedule pressure
eXISts

 Status changes
throughout the day
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Five Questions to Ask Before
Work Starts

Is it Energized?

Can it be De-energized?

Has it been Locked Out?

Has Absence of Voltage been Verified? (LDL)

Who is the Qualified Person performing the
work?

N b W NN =
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Key Takeaways

Electrical Hazards Are Often Invisible
 De-Energization Is the Most Effective Control

* Temporary Power Deserves Permanent-Level
Attention

 Electrical Safety Is Everyone’s Responsibility

* Questions Asked Before Work Begins Prevents
Incidents

© Zurich







Q:As a GC,should Irequest Certifications from the
subcontractor (NFPA 70E/LOTO)?

Let’s talk in terms of “Training” not ‘Certified”— NFPA
does not certify, though they do offer credentials
(CESCP,CEST,CESW)

Yes, you should ask for:

We talked about qualified workers, training records, skill
evaluations

- )

Electrical safety traming NFPA 70E, every 3 years)
Qualified person traning (curriculum, classroom vs \
hands-on) - \ ‘
LOTO traming (OSHA required for all subcontractors, |
not just EC) ’
Electrical safety program (or Energy Control Program)
Energized work procedures and authorizations

36 © Zurich



Q:How can we ensure proper LOTO when working on or
near energized equipment?

. What Good LOTO looks like:

Methods to identify energy sources
Written procedures
Personallocks

Group LOTO when applicable
Live-Dead-Live testing and

verifications
Field verification
Periodic audits

37



Q:What electrical hazard mformation should be mcluded mn
a Site Specific Safety Plan (SSSP)?

-

* Temporary power (red lines, arc flash
analysis)

GFClstrategy (monthly test logs)
Underground utility avoidance process
LOTO mmimum controls
Commissioning activities

Electrical room access

Shock & Arc Flash hazard awareness
training

* Emergencyresponse

* Qualified workerresponsibilities |




Q:How dangerous 1s it to have temporary lighting/power or
extension cords touching ceiling grid?
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Q:Anynew products m regards to electrical safety?
Emergmg technology to reduce electrical mishaps?

* Remote switching & Robotics

* Fiberoptic flash detection

* Energyreducing maint. switches
* Contmuous Thermal monitoring
* Digital LOTO platforms

e Wearables

Wristbands

Hardhat Sensors

Voltage proximity, arc flash detection, falls,
man-down alerts, GPS location

* Permanently mounted absence of
voltage testers / voltage mdicators

40 © Zurich



Q:Whatifa building has a mam breaker that is labeled “No
Safe PPE Exists, Energized Work Prohibited’?

. Available incident energy may
exceed the organization’s allowed DAN G E R
PPE approach

. Energized interaction should be

prohibited or tightly restricted NO SAFE PPE EXISTS

. Do not solve high incident energy

by simply “getting a bigger suit” ENERGIZED WORK PROHIBITED
: Preferred controls: ASH PROTECTION SHOCK PROTECTION
° De-energize | . Shock Hazard when
. Remote operation Jdent Energy: 110.0 calem*@ 241In . 0r is removed: 480 VAC
. . : Flash . - | ,
«  Upstream isolation undary: 2741n Limited Approach: 42in
. Utility disconnect Jate Calculated: 08/11/2023 Restricted Approach: ~ 12in

PPE Level: See NFPA 70E Annex H and Table 130.5(G) for PPE Requirements.
USE THIS INFORMATION IN ACCORDANCE WITH APPLICABLE OSHA STANDARDS, NFPA 70E AND
OTHER REQUIRED SAFE ELECTRICAL WORK PRACTICES.

. ESWC before exposure

41 < el
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This is a general description ofrisk engineering or risk management services provided by Zurich Resilience
Solutions, which is part of the Commercial Insurance business of Zurich Insurance Group and does

not represent or alter any msurance policy or service agreement. Such services are provided to qualified
customers by affiliates of Zurich Insurance Company Ltd, including but not limited to Zurich American Insurance
Company, 1299 Zurich Way, Schaumburg,IL 60196, USA, and The Zurich Services Corporation, 1299 Zurich
Way,Schaumburg,[L60196,USA. The opinions expressed herein are those of Zurich Resilience Solutions as of
the date ofthe release and are subject to change without notice. This document has been produced solely for
mformational purposes. All information contained in this document has been compiled and obtained from
sources believed to be reliable and credible but no representation or warranty, express or implied, is made by
Zurich Insurance Company Ltd or any of its affiliated companies (Zurich Insurance Group)as to their accuracy or
completeness. This document is not intended to be legal, underwriting, financial, investment or any other type of
professionaladvice. Zurich Insurance Group disclaims any and all hability whatsoever resulting from the use of or
reliance upon this document. Nothing express or implied in this document is mtended to create legal relations
between the reader and any member of Zurich Insurance Group. Certain statements in this document are
forward-looking statements, mcluding, but not limited to, statements that are predictions of or indicate future
events, trends, plans,developments or objectives. Undue reliance should not be placed on such statements
because, by their nature, they are subject to known and unknown risks and uncertainties and can be affected

by numerous unforeseeable factors. The subject matter of this document is also not tied to any specific service
offering or an imsurance product nor will it ensure coverage under any insurance policy. No member of Zurich
Insurance Group accepts any lability for any loss arising from the use or distribution of this document. This
document does not constitute an offer or an invitation for the sale or purchase of securities in any jurisdiction.

In the United States, riskengineering and risk management services are provided by The Zurich Services
Corporation.

©2026 The Zurich Services Corporation. All rights reserved.
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