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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



Simultaneous Interpretation
Interpretación simultánea

WINDOWS - MAC (Navegador web/Browser)
1. En los controles del seminario web, haga clic en Interpretación
2. Haga clic en el idioma 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 podrá escuchar la interpretación de idiomas si utiliza las 
funciones de audio de teléfono llamada directa o recibir llamada.

ANDROID - iOS (Aplicación móvil/Mobile App)

1. En los controles del seminario web, toque los puntos suspensivos
2. Toque Interpretación de idiomas.
3. Toque el idioma que desee escuchar.
4. (Opcional) Toque el botón de alternancia Silenciar audio original.
5. Haga clic en Finalizado.

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

1. In your webinar controls, click Interpretation
2. Click the language that you would like to hear.
3. (Optional) To hear the interpreted language only, click Mute 

Original Audio.

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.

1. In your webinar controls, tap the ellipses
2. Tap Language Interpretation.
3. Tap the language you want to hear.
4. (Optional) Tap the toggle to Mute Original Audio.
5. Click Done.

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

https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/es/article?id=zm_kb&sysparm_article=KB0061688
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/es/article?id=zm_kb&sysparm_article=KB0061688
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0061683
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0061683
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ZERO ELECTROCUTION CHALLENGE



To participate, register for 
the Zero Electrocution 

Challenge no later than
5:00 PM Eastern Time on 
Tuesday, September 1.
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 Research findings  sugges t that most work-re lated injuries  could be  prevented by:
o Proactive ly identifying hazards  and unsafe  conditions  associated  with each task, tools /equipment, materials , work methods , and jobs ite
o Properly address ing hazards  us ing e ffective  controls  before  work begins  

 Pre-Task Planning (PTP) is  a process  performed before  each task s tarts  to discuss  the  s teps  of work, the  hazards , and 
available  controls . It may also be known as JHA, JSA, morning huddle, or other terms.

9

Pre-Task Planning (PTP)

The gap in the process:
 Lack of comprehensive  guide lines
 Mainly from a compliance  perspective
 Inconsis tent s tyle  
 Inconsis tent te rminology (J HA, J SA, PTP, AHA …)
 Confus ion and conflic ts  on jobs ites
 Lack of workers’ engagement in s ite  safe ty p lanning
 Inconsis tency be tween content and task requirements
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Optimizing PTP Content 

PROBLEMS

• Long and wordy documents
• Content not aligned with task 

requirements
• Limited  worker input

PTP Design Response

Simplify
+ Focus

+ Visualize

SOLUTIONS

• Replace  excess ive  text with 
visual aids

• Include  tools , materials , 
schedule , and additional 
information

• Identify hazards  from adjacent 
crews

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

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

CURRENT STATE

• PTP becomes a routine  
paperwork exercise

• Pencil-whipping
• Repetitive  d iscuss ions
• Resis tance  to change

ENGAGEMENT ACTIONS

• Make  PTP more  inte ractive
• Use  real incidents  and near-

misses
• Active ly incorporate  workers’ 

feedback

FIELD OUTCOME

• Workers  he lp  shape  the  
p lan

• Hazard  recognition 
improves

• Controls  are  be tte r 
unders tood

• Feedback improves  future  
p lanning

The goal is to move workers from signing the form to shaping the plan.
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Strengthening Communication and Coordination

Solutions

J obs ite  changes  not cons is tently 
communicated

Poor presentation skills

Lack of mentorship

Language  barrie rs  and absentee ism

Communication gaps

Conduct regular s ite  audits

Train workers  and crew leaders  on 
PTP de livery

Engage  all s takeholders  in s ite  safe ty 
p lanning

Pair b ilingual coworkers  and brie f 
absent workers

Conduct pos t-job  debrie fs

Coordination solutions

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

1. Standardize
Use common format and 

terminology

2. Engage
Incorporate worker input into 

each PTP
Use real examples and near -

misses

3. Verify
Conduct regular field 

observations

4. Improve
Use post -job debriefs
Capture feedback and 

lessons learned

Post -Job/End of Shift 
Review

Management ChecklistWorkers' PerspectivesPTP Template

www.cpwr.com/ptp

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

Electrical tasks studied:
 Overhead Conduit Ins tallation 
 Ins talling Lighting Tracks  & Supports  
 Site  Preparation and Layout 
 Pulling Wire  
 Terminations
 Electrical Demolition 
 Cable  Tray Ins tallation
 Grounding
 Busway Ins tallation
 Material Handling/Logis tics  
 Wiring AC Units
 Connecting Build ing-to-Build ing Conduit
 Access  Card  Readers  Ins tallation
 Fire  Alarm Components  Ins tallation
 Receptacles  Ins tallation
 Branch Circuits  Ins tallation
 Pre-fabricated  Components  

Workers’ input on:
 Physical loads
 Mental loads
 Time pressure
 Environmental factors
 Frus tration
 Other factors
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Electrical Task Analysis Documents 

 Organized based on Task and Project Type

 Applicable  for Pre -Task Planning, J HA, and Training

 Contains  task-specific  conditions  raised by workers  

 Visualizes the  s ituation us ing images  

 Recommends solutions

 Easy to download and use  in PDF and MS Word format

 Customizable for specific  project needs  

 Publicly available  at no cos t

https ://www.cpwr.com/research/management-resources-from-research/e lectrical-task-analys is /

https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
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Sample Electrical Task Analysis Documents 

https ://www.cpwr.com/research/management-resources-from-research/e lectrical-task-analys is /

https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
https://www.cpwr.com/research/management-resources-from-research/electrical-task-analysis/
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Thank You!
Babak Memarian , PhD, CSP, CHST

Sr. Risk Engineering Consultant 
Zurich Res ilience  Solutions  

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

Zurich Res ilience  Solutions

mailto:Babak.Memarian@zurichna.com
https://www.zurich.com/commercial-insurance/services/zurich-resilience-solutions
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This  is  a general description of risk engineering or risk management services  provided by Zurich Res ilience 
Solutions , which is  part of the  Commercial Insurance bus iness  of Zurich Insurance Group and does  
not represent or alter any insurance policy or service  agreement. Such services  are  provided to qualified 
cus tomers  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, IL 60196, USA. The opinions  expressed herein are  those  of Zurich Res ilience Solutions  as  of 
the  date  of the  re lease  and are  subject to change without notice . This  document has  been produced sole ly for 
informational purposes . All information contained in this  document has  been compiled and obtained from 
sources  believed to be  re liable  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, inves tment or any other type of 
profess ional advice . Zurich Insurance Group disclaims any and all liability whatsoever resulting from the  use  of or 
re liance upon this  document. Nothing express or implied in this  document is  intended to create  legal re lations  
between the  reader and any member of Zurich Insurance Group. Certain s tatements  in this  document are  
forward-looking s tatements , including, but not limited to, s tatements  that are  predictions  of or indicate future  
events , trends , plans , developments or objectives . Undue re liance should not be  placed on such s tatements  
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 insurance product nor will it ensure  coverage under any insurance policy. No member of Zurich 
Insurance Group accepts  any liability for any loss  aris ing from the  use  or dis tribution of this  document. This  
document does  not cons titute an offer or an invitation for the  sale  or purchase  of securities  in any jurisdiction.

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

©2026 The Zurich Services  Corporation. All rights  reserved.
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Cons truction Electrical Safe ty Bas ics

Recognize  It. Respect It. Control It.
High-Level Electrical Safe ty Awareness  for 
Construction Teams

August 19 th, 2026
J oseph McManigal, CSP, CRIS, CESCP, CIT
Zurich Res ilience  Solutions
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Why Are  We Talking About This?
Typical Elec trical Shock Claim - Es timated:

• Medical + indemnity cos ts  often range from $25,000 to $150,000+

• Lost time can range from days to months depending on injuries

Serious Arc Flash Claim - Estimated:

• Frequently exceeds  $250,000

• Severe  burn cases  can exceed $1 million

• Multiple  surgeries  and rehabilitation common

• Lost time frequently measured in months  rather than days

Catastrophic/Fatal Electrocution Event - Potential impac ts :

• Workers’ compensation

• General liability exposure

• OSHA citations

• Legal expenses

• Schedule  delays

• Reputation impacts

Actual total losses can reach several million dollars when all direct and indirect 
costs are considered.

Image taken from Electrical Safety 
Foundation International Web s ite  at 
www.ESFI.org.
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Electrical Risk Exis ts  Throughout the  Project Lifecycle

Temporary Power

Major Construction

Initial Energizations

Turnover

Commiss ioning & Tes ting

5.

1 .

4 .

2 .

3 .
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The Big Four Electrical Hazards

• Thermal energy re lease , tens  of thousands  of degrees  Fahrenheit
• > 2nd degree  burns  ins ide  the  Arc Flash Boundary (AFB) with insufficient AF PPE
• Key Factors : available  fault current, fault c learing time, dis tance  

• Pressure  waves  and projectiles

• Electrical fault is  the  ignition source
• Sustained by nearby fuels  (non-AR garments , cons truction materials , trash, debris )

• Current through the  body
• Key Factors : Amount of Current, Length of TimeShock

Arc Flash

Arc Blas t

Fire
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Common Construction Electrical Exposures

Temporary Power conce rns  extend  beyond GFCI te s ting , cord  management, & assured  grounding .

Always  le t Qualified  Electric ians  re se t tripped  c ircuit b reake rs  and  re locate  ene rg ized  conductors .

Temporary Power, GFCI’s  and  
Extens ion Cords

Open Pane ls , Switchgear, 
Tes ting  & Commiss ioning

Underground  and  Overhead  
Utilitie s
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Why Experienced People  Get Hurt

It’s  Low Voltage
• Many agencies  define  “Low Voltage” to be  

voltages  < 600 Volts

• Low Voltage does NOT equal Low Hazard 
NOR Low Risk

• Arc Flash incident energies can be either 
Low or High for either Low or High Voltage

I’ve Always Done It Like This
• Probably the single most dangerous mindset 

of workers exposed to electrical hazards.

It’s Off
• Off does not equal Safe

• Lockout/Tagout and Zero Voltage 
Confirmations equal Safe

Someone Else Checked It For Me
• Almost as bad as the Foreman who puts a lock 

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

It’s Only Temporary
• When temporary power gets treated with lower 

expectations, incidents will occur

Common 
Assumptions
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Identify Hazards

Assess  Risks  (Shock & Arc Flash)

Eliminate  Exposures

Use Qualified Workers

Apply Controls  & Use PPE

NFPA 70E in Plain English

5
4
3
2
1
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The Most Effective  Control: ESWC
Electrically Safe  Work Condition – NFPA 70E 120.6

1
Identify 
Sources

2
Isolate  

Equipment

3
Apply 

Lockout/Tagout

4
Verify 

Absence of 
Voltage

5
Perform 

Work

PPE Selection Live  – Dead - Live Qualified Workers

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?

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

Two Workers  May Be  
Required For Energized 

Work

Additional Personnel May Be 
Required For Certain 

Energized Work Activities

A Condition Formed By A 
Process
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Frequent modifications

Multiple  contractors

Changing power sources

Documentation challenges

Backfeed hazards

Temporary = Lower Risk

5
4
3
2
1
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1 Can it be  de-energized?
• If it can, it should

• Example : Troubleshooting s teps  that require  circuits  to be  energized vs . s teps  that do not.  
Turn it off when you can, turn it back on when you HAVE to

2 Why is  energized work necessary?
• Do you meet the  jus tification crite ria of NFPA 70E?

• Exceptions  lis ted in 110.2(B):

• Normal operation if equipment is  in normal condition

• Task is  NOT poss ible  in de-energized s tate

• De-energizing introduces  additional hazards  or increased risk

• Less  than 50 volts  without increased exposure  to e lectrical burns  or arcs

3 Who is  qualified?
• Have training records  been documented and reviewed?

• How are  skills  and knowledge  evaluated?   (written tes t and practical tes t? )

• Unders tand while  some workers  may be  qualified for certain equipment, they may not be  
qualified for others  (Example : low voltage  dis tribution vs . medium voltage  dis tribution)

Energized Work Changes  Everything
Questions  to Ask

4 What controls  exis t?
• Who is  approving energized e lectrical work permits  (EEWP’s)?

• Are Method of Procedures  (MOP’s) or s imilar s tep-by-s tep procedures  required and utilized?

• Are boundaries  es tablished, maintained, and recognizable  by everyone  on the  project?

• Are all workers  (non-qualified included) rece iving e lectrical hazard awareness  training?  
(OSHA says  construction employers  must ins truct every employee  in the  recognition and 
avoidance  of unsafe  conditions , 29 CFR 1926.21)

• Underground Utility Avoidance  Program/Permit?

• In-wall or in-s lab coring/drilling utility identification?

• Overhead power line  contact prevention?

5 Who needs  to s tay away?
• Short answer – anyone  who is  not qualified and active ly partic ipating in the  energized work 

task

• Establish boundaries  and monitor/control entry

• Remember: Arc Flash Boundary = 2nd degree  burn… Bigger is  be tte r!

• Assume it is  energized until it is  proven that it is  not… Live-Dead-Live  is  energized work
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• Laborers
• Painters
• Drywalle rs
• Carpenters
• Operators
• HVAC Technicians
• Commiss ioning Teams
• Superintendents
• 3rd Party Vendors
• Project Managers

Who Needs  Electrical Hazard Awareness?
What is  an Arc Flash?  What are  the  dangers  of Electric  Shock?  When do I need a GFCI?

Short Answer: 
Everyone!
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Hot Topics  in 
Construction

• Data Centers
• Battery Energy Storage  (BESS)
• Grid Expansion
• Solar Farms
• EV Charging Stations

= Commiss ioning and Startup
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Scenario –
SWGR Startup Day 

• Covers  removed
• Mulitple contractors  

present
• HVAC technicians  on 

s tandby for s tartup
• Schedule  pressure  

exis ts
• Status  changes  

throughout the  day
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Five  Ques tions  to Ask Before  
Work Starts
1. Is  it Energized?
2. Can it be  De-energized?
3. Has  it been Locked Out?
4. Has  Absence  of Voltage  been Verified?  (LDL)
5. Who is  the  Qualified Person performing the  

work?
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Key Takeaways
• Electrical Hazards  Are  Often Invis ible
• De-Energization Is  the  Most Effective  Control
• Temporary Power Deserves  Permanent-Level 

Attention
• Electrical Safe ty Is  Everyone’s  Respons ibility
• Questions  Asked Before  Work Begins  Prevents  

Incidents
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• We talked about qualified workers , training records , skill 
evaluations

• Let’s  talk in te rms of “Training” not “Certified” – NFPA 
does  not certify, though they do offer credentials  
(CESCP, CEST, CESW)

• Yes, you should ask for:
 Electrical safe ty training (NFPA 70E, every 3 years)
 Qualified person training (curriculum, classroom vs  

hands-on)
 LOTO training (OSHA required for all subcontractors , 

not jus t EC)
 Electrical safe ty program (or Energy Control Program)
 Energized work procedures  and authorizations

Q: As  a GC, should I reques t Certifications  from the  
subcontractor (NFPA 70E/LOTO)?
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• What Good LOTO looks  like :
• Methods  to identify energy sources
• Written procedures
• Personal locks
• Group LOTO when applicable
• Live-Dead-Live  tes ting and 

verifications
• Field verification
• Periodic audits

Q: How can we ensure  proper LOTO when working on or 
near energized equipment?
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• Temporary power (red lines , arc flash 
analys is )

• GFCI s trategy (monthly tes t logs)
• Underground utility avoidance  process
• LOTO minimum controls
• Commiss ioning activities
• Electrical room access
• Shock & Arc Flash hazard awareness  

training
• Emergency response
• Qualified worker responsibilities

Q: What e lectrical hazard information should be  included in 
a Site  Specific  Safe ty Plan (SSSP)?
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• What’s  the  concern?
• Abras ion and insulation damage
• Metal grid or ce iling becoming energized
• Improper support or routing
• Hidden damage/reduced inspection vis ibility
• Poss ible  OSHA/NEC compliance  violations

• Better practice : independently 
support & protect temporary wiring

• References
• 1926.405(a)(2)(ii)(I)
• 1926.405(g)(1)(iii)
• 1926.405(g)(1)(iii)(D)
• 1926.416(a)(1)
• NEC 400.12

Q: How dangerous  is  it to have  temporary lighting/power or 
extens ion cords  touching ce iling grid?
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• Remote  switching & Robotics
• Fiberoptic  flash detection 
• Energy reducing maint. switches
• Continuous  Thermal monitoring
• Digital LOTO platforms
• Wearables  

• Wris tbands
• Hardhat Sensors
• Voltage  proximity, arc flash de tection, falls , 

man-down alerts , GPS location
• Permanently mounted absence  of 

voltage  tes ters  / voltage  indicators

Q: Any new products  in regards  to e lectrical safe ty?  
Emerging technology to reduce  e lectrical mishaps?
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• Available  incident energy may 
exceed the  organization’s  allowed 
PPE approach

• Energized interaction should be  
prohibited or tightly res tricted

• Do not solve  high incident energy 
by s imply “getting a bigger suit”

• Preferred controls :
• De-energize
• Remote  operation
• Upstream isolation
• Utility disconnect
• ESWC before  exposure

Q: What if a building has  a main breaker that is  labeled “No 
Safe  PPE Exis ts , Energized Work Prohibited”?
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