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Today’s presentation

Approximately 45 minutes
of presentation

Phone lines are muted Event will be recorded and 
posted on the Zurich 

Automotive Resource Hub. 
Email will also be sent with a 

link directly to the presentation.
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Today’s presenters

Rich Gallagher

Rich is the VP Property Technical Director for Zurich Resilience Solutions. He 
has over 45 years of experience in the loss-control industry. His primary 
responsibilities include developing technical knowledge, policies, and 

procedures for the property line of business. Dan is a member of several 
professional organizations, including the National Fire Protection Association 

(NFPA), NFPA Standards Council, NFPA Research Foundation, Research 
Advisory Council, NFPA 13, Sprinkler System Discharge Criteria, and others.

Dan Hornback

Dan joined Zurich in 2005 and is the AVP, Technical Director WC & Fleet. He 
is a member of the Risk Engineering North America (RENA) Technical 

Operations Team and is responsible for the Worker Compensation and Fleet 
lines of business. He provides technical expertise to customers, brokers, 

business partners, and risk engineering. Dan is the leader of the Global Risk 
Engineering Technical Center (GRETC) committee for Worker Health and 

Safety and the Fleet GRETC committee.
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Agenda
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Modern vehicles including EVs



© Zurich

• What is a modern vehicle?

• What are the challenges of modern vehicles with 
lithium-ion batteries?

• What about EVs with damaged lithium-ion 
batteries?

• What to consider for lithium-ion batteries in 
bulk storage.

• What can trigger a lithium-ion battery emergency?

Modern vehicles including EVs
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Historically, car exteriors were metal

• The metal external surfaces helped to resist 
car-to-car fire spread

• Parking garages often were not equipped with 
fire sprinklers

Modern vehicles including EVs
What is a modern vehicle? 
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Historically, car exteriors were metal

• The metal external surfaces helped to resist car-to-car fire spread

• Parking garages often were not equipped with fire sprinklers

Today, cars have more plastics, especially on the vehicle exterior surfaces

• External plastics influence how fires now spread among parked cars

• Automatic sprinklers are recommended for showrooms, service departments, and any indoor 
parking

Modern vehicles including EVs
What is a modern vehicle?
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Examples of exterior plastics

• Door handles, door trim, rearview mirrors

Modern vehicles including EVs
What is a modern vehicle? 
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• Window gaskets/seals, fuel fill cover
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Examples of exterior plastics

• Door handles, door trim, rearview mirrors

• Window gaskets/seals, fuel fill cover

• Headlight and taillight assemblies

• Bumper covers, grills

• Body trim, mud flaps, and tires 

Modern vehicles including EVs
What is a modern vehicle?
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Examples of exterior plastics

• Door handles, door trim, rearview mirrors

• Window gaskets/seals, fuel fill cover

• Headlight and taillight assemblies

• Bumper covers, grills

• Body trim, mud flaps, and tires 

Modern vehicles including EVs
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These plastics are why modern vehicle fires 
spread rapidly from car to car
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As an added note, modern vehicles also have plastic 
fuel tanks.

Modern vehicles including EVs
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Modern vehicles including EVs
What is a modern vehicle? 
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Recommended sprinkler protection guidance

• The National Fire Protection Association is pursuing modern 
vehicle fire research

• Until that research is complete, the recommended guidance is 
as follows:

− Existing sprinkler systems - Ordinary hazard systems may remain in 
use

− New sprinkler systems - Provide an extra hazard system
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What are the challenges of modern vehicles with 
lithium-ion batteries?

• Compared to other modern vehicles:

− They do not appear to increase the fire severity or 
heat release rate

• But there are other challenges:

− Expect them to prolong a car fire event due to a longer 
firefighting effort

− Expect the battery to reignite at any time after it is extinguished

Modern vehicles including EVs
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What are the challenges of modern vehicles with 
lithium-ion batteries?
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Modern vehicles including EVs
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Extinguishing EV fires

“The recommendation to firefighters to deal with EVs is to apply very 
large amounts of water directly to the outside of the battery pack, 
potentially for several hours.”

Source: Modern Vehicle Hazards in Parking Structures and Vehicle Carriers, Quincy, MA: NFPA Research 
Foundation, 2020. https://www.nfpa.org/News-and-Research/Data-research-and-tools/Building-and-Life-
Safety/Modern-Vehicle-Hazards-in-Parking-Garages-Vehicle-Carriers



© Zurich

What about EVs with damaged lithium-ion batteries?

• It is not desirable to have such vehicles in the service 
department or body shop for any length of time.

• Consider the following measures:

− Store the vehicle outside, away from important buildings, 
structures, or inventory 

− If the vehicle is to be repaired, remove the battery from 
the car and building as soon as possible 

− Arrange for the damaged battery to be removed from 
the property as soon as possible

Modern vehicles including EVs
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What to consider for lithium-ion batteries in bulk storage

• Fire test data for the bulk storage is extremely limited

− So, the available sprinkler guidance is conservative

• For bulk storage (e.g., in a parts department), 
provide sprinklers

− For guidance, see our paper, Emerging Risk: Storage and 
Handling of EV Batteries

Modern vehicles including EVs
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Available on 
Zurich’s Automotive 

Resource Hub
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Modern vehicles including EVs
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Options to avoid upgrading sprinklers

• Storing batteries offsite at a leased location

• Delivering batteries just-in-time from an outside vendor

• Storing batteries in a detached, low-value, secure 
building

− We understand the National Highway Transportation Safety 
Administration recommends storing batteries at least 50 ft. 
from buildings or inventory
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What to consider for lithium-ion batteries in bulk storage

• Fire test data for the bulk storage is extremely limited

− So, the available sprinkler guidance is conservative

• For bulk storage (e.g., in a parts department), 
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Modern vehicles including EVs
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Lithium-ion batteries and explosion hazards

When a lithium-ion battery experiences thermal runaway, 
it may vent flammable electrolyte vapors into the building.
If these vapors accumulate into the explosive range, an 
explosion may occur.

Consult with the battery manufacturer and fire protection 
experts for guidance on recommended explosion controls 
such as flammable vapor detection and emergency 
ventilation systems.
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What can trigger a lithium-ion battery emergency?

• Battery experiencing physical abuse, such as 
dropping

• Battery experiencing thermal heating

• Battery experiencing a fire

Modern vehicles including EVs
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What may trigger a lithium-ion battery emergency?

• Battery experiencing physical abuse, such as dropping

• Battery experiencing thermal heating

• Battery experiencing a fire

Modern vehicles including EVs
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Responding to battery emergencies

• The goal ~ isolating these batteries from important buildings, structures, or inventory

• The challenge is how to recognize and respond to each type of emergency

• For guidance, consult with the vehicle and battery manufacturers
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Electric vehicle battery safety
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• Best practices to protect employees and facilities

• EV battery definitions

• What should an electric vehicle repair services 
safety program include?

• Leading EV battery hazards

• Common EV battery weights

• EV battery-safe handling and storage practices

• Safety requirements for working on EVs

• Tools used for working on EV batteries

• Arc flash safety practices

Electric vehicle battery safety
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• Update the company safety program to ensure it 
addresses workplace hazards

• Conduct a hazard identification assessment to ensure 
your program is current

• Address the EV maintenance operations 

• Manage the intake of a vehicle for service

Electric vehicle battery safety
Best practices to protect employees and facilities
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Intake of a vehicle for service

Learn as much as possible about the vehicle’s history 
when it arrives.

• Accident history

• Flood exposure history

• Battery abuse and battery concussion history
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• Lithium-Ion (Li-ion) battery

• Nickel-metal hydride (NiMH) battery

• Solid-state battery

• Thermal Management System (TMS)

• Balancing

• Battery pack

• Battery cell

• Capacity

• Voltage

• State of Charge (SOC)

• State of Health (SOH)

• Charge rate (C-rate)

• Fast charging

• Cycle life Lithium-ion

Electric vehicle battery safety
EV battery definitions
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• Hazard assessment

• Safe work practices

• Training

• Personal Protective 
Equipment (PPE)

• Emergency 
procedures

• Lockout/Tagout

• Tools and equipment

• Labeling and signage

• Fire safety

• Ventilation 

• Hazardous materials

• Equipment 
maintenance

• Incident reporting

• Regulatory compliance

• Communication

• Documentation

• Compliance

• Continuous 
improvement

Electric vehicle battery safety
What should an electric vehicle repair services safety program include?
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• Battery weight

• Crushing and impact risks

• High voltage

• Chemical hazards

• Thermal runaway

• Fire risk

• Overheating and overcharging

• Short circuits

• Chemical exposure

• Gas venting

• Environmental impact

• Electric shock from wiring

Electric vehicle battery safety
Leading EV hazards
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• Lithium-Ion (Li-ion) batteries: Approximately 
660 to 1,300 pounds

• Nickel-metal hydride (NiMH) batteries: 
Approximately 660 to 1,100 pounds

• Solid-state batteries: Weight may vary and 
likely heavier

Electric vehicle battery safety
Common EV battery weights
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• Hazard assessment

• Isolation and de-energizing

• Training

• Storage period

• Proper lifting techniques

• Transport

• Secure the load

• Clear pathways

• Battery abuse or battery concussion

• Personal Protective Equipment (PPE)

• Pinching hazards

• Ergonomics

• Set weight limits

• Spill containment

• Ventilation

• Hazardous materials

• Schedule breaks

• Emergency response

• Inspection and testing

• Incident reporting

• Regulatory compliance

• Communication

• Documentation

• Recycling and disposal

• Continuous Improvement

Electric vehicle battery safety
EV battery safe handling and storage practices
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• Training and certification

• Personal Protective Equipment (PPE)

• High voltage safety

• Lockout/Tagout

• Inspection and testing

• Battery handling

• Tools and equipment

• Ventilation and hazardous materials

• Emergency response

• Fire safety

• Incident reporting

• Regulatory compliance

• Communication

• Documentation

Electric vehicle battery safety
Safety requirements for working on EVs
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• High voltage safety gear

• Insulated hand tools

• Multimeter

• Battery voltage tester

• Cell balancer

• Charger/discharger

• Voltage logger

• Battery handling equipment

• Cooling system tools

• BMS diagnostic tools

• Torque wrench

• Isolation tools

• Diagnostic scanner/software

• First aid kit

• Fire extinguisher

Electric vehicle battery safety
Tools used for working on EV batteries
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• High-voltage EV systems pose arc flash risks

• Labeling and signage

• Safe work practices

• Training and certification

• Tools and equipment

• Safety measures

• Emergency response

• Maintenance and inspections

• Documentation

• Compliance

Electric vehicle battery safety
Arc flash safety practices
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Charging stations



© Zurich

Zurich offers guidance to consider for EV charging 
stations:

• It can be found in our Risktopic, Modern vehicle 
parking and electric vehicle charging

Charging stations
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Available on 
Zurich’s Automotive 

Resource Hub
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The charging station is part of the premise's 
electrical system

• This includes all the onsite charging infrastructure 
up to the vehicle connector plug

Charging stations
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• We recommend following local electrical codes

• Local codes are typically based on NFPA 70, 
the National Electrical Code (NEC)

• Article 625 of the NEC addresses electric vehicle 
power transfer systems

Charging stations
Charging station guidance
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Do you want to install a charging station and 
need help?

• Zurich has a vendor, Bureau Veritas

− They provide a turnkey service from planning to 
installation

Charging stations
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For inquiries, contact …

Dave White - dave.white@zurichna.com
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Questions & Answers
We welcome your questions and comments.

Please feel free to contact today’s presenters at the 
email addresses below:

Rich Gallagher

richard.gallagher@zurichna.com

Dan Hornback

daniel.hornback@zurichna.com

Daryl Allegree

daryl.allegree@zurichna.com
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Thank you
Zurich Resilience Solutions
Risk Engineering
www.zurichna.com

The information in this publication was compiled by The Zurich Services Corporation from sources believed to be reliable for 
informational purposes only. All sample policies and procedures herein should serve as a guideline, which you can use to create your 
own policies and procedures. We trust that you will customize these samples to reflect your own operations and believe that these 
samples may serve as a helpful platform for this endeavor. Any and all information contained herein is not intended to constitute 
advice (particularly not legal advice). Accordingly, persons requiring advice should consult independent advisors when developing 
programs and policies. We do not guarantee the accuracy of this information or any results and further assume no liability in
connection with this publication and sample policies and procedures, including any information, methods or safety suggestions
contained herein. We undertake no obligation to publicly update or revise any of this information, whether to reflect new information, 
future developments, events or circumstances or otherwise. Moreover, Zurich reminds you that this cannot be assumed to contain 
every acceptable safety and compliance procedure or that additional procedures might not be appropriate under the circumstances.
The subject matter of this publication is not tied to any specific insurance product nor will adopting these policies and procedures 
ensure coverage under any insurance policy. Risk Engineering services are provided by The Zurich Services Corporation.

©2023 The Zurich Services Corporation. All rights reserved.


