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New facilities for battery testing

Gothenburg 2023: Nykvarn 2023: Boras 2023:
Heavy and light vehicles 3 CEVAAGHITE S Safety tests

Abuse cycling and cycling while
Electric powertrain Electric powertrain Climate, Vibration, Mechanical,
Full scale vehicles Hybrid transmission and Fire abuse testing
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SEEL

SEEL Swedish Electric Transport Laboratory, ar en del av RISE -
Research Institutes of Sweden och Chalmers University of Technology.
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ELECTRIC CARS HAVE ONE PROBLEM:
THEY KEEP LIGHTING PEOPLE'S
HOUSES ON FIRE

"[F WE HAD LIVED UPSTAIRS INTHIS HOUSE
\WE'D BE DEAD."
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Home News Project v CFIS LASHFIRE outcome v  Videos Formedia Contact
LASHFIRE
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register
now

Make your registration for CFIS 2023 here!

LASH FIRE is an international research project aiming to significantly reduce the risk of fires on board ro-ro ships. The project is running from
September 2019 to August 2023.
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Facts and Myths About
Fires in Battery Electric,
Vehicles H

LASH FIRE Facts & Myths

As new energy carmiers make their way into the bhort introduction to the “It's kind of a future thing”
Y ions will naturally also | ASH FIRE project
objective of A

r ick overview of the project and its
Funded by fovespiond Ja sorme of ihe % ch our short introduction f hers fr. asemar, NSR, NTNU o

(2 minutes) hav < inied fire drils on Stena fedies to
procedures ond acticns on
European Union's Horizon 2020 research and the latest research ond avaiable doto. ecm more about the development of

For the development of a centralized fire

This project has received funding from the

innovation programme under grant agreement Recd our 2-pager here. f C In our new video,
n2 814975 Read the full reprt here.




Common statements when EV fires
are discussed:

"EV fires are more common than ICEV fires”
EV - Electric Vehicle

"Ageing of EVs will increase the fire risk”
ICEV - Internal Combustion

"EV fires are more intense than ICEV fires”

Engine Vehicle

”Jet-flames will increase the fire spread”

"The fire effluents from EV fires are worse than for ICEV fires”
"You can get electrocuted whilst extingushing EV fires”

"Charging lithium-ion batteries will increase the risk of fire”

- what’s true and what isn’t?



Fires per 1.6 billion
Are EV fires more common km fravelled
than ICEYV fires?

Number of fires
Fires/ 100k Vehicle fires in Norwegian car parks
vehicles and garages 2016-2018 ICEV
Petrol/ 1500 200 000
diesel
Battery 25 >0 998 fires in total 109 fires started in
electric

Data on car fires from the NTSB (Nov 2022), vehicle sales data from
the BTS. https://www.carsmetric.com/electric-car-fire-statistics/

‘ “electrical equipment”

m Total m Fire started in electrical equipment BEV B Ev

Why vehicle fires?
* Arson

* Engine
compartment 5

° Overheated bra kes Data source: “Myths and facts about fires in battery electric vehicles”,
2022, https://lashfire.eu/media/2022/09/2022-08_Facts_and_Myths.pdf
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Electrode material
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Deposition on the anode
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\

- Loss of Lithium Inventory (LLI)
L LA - Loss of Active Material (LAM)

C—n,

Colltaﬁtloss particles Tmpedance .
- — | increase Complicated to model

EVs SOH 70-80%

Renewable and Sustainable Energy Reviews, 131 (2020) 110048 S
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Are EV fires more | i1 = =

than ICEV fires?

— N
90 kWh battery S

Heat release rate (HRR)
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ETOX, Toxic gases from fire in electric vehicles, 2019
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Gehandler and Lonnermark, RISE Rapport 2019:120
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Will jet-flames
increase the fire
spread?

What determines the fire spread?
» Distance between objects

* Heat radiation n

» Point of ignition

* Petrol vs battery
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Are fire effluents
from EV fires
worse than
effluents from
ICEV fires?
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Renewable and Sustainable Energy Reviews 165 (2022) 112474

Contents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

ELSEVIER journal homepage: www.elsevier.com/locate/rser

. . . . . . Chack for
Thermal runaway and fire of electric vehicle lithium-ion battery and
contamination of infrastructure facility
Marcel Held " , Martin Tuchschmid “, Markus Zennegg ", Renato Figi”, Claudia Schreiner”,
Lars Derek Mellert ”, Urs Welte ’, Michael Kompatscher ‘, Michael Hermann “, Léa Nachef'
® Empa, Swiss Federal Laboratories for Materials Science and Technology, Uberlandstr. 129, 8600, Diibendorf, Switzerland
® Amstein + Walthert Progress AG, Andreasstr. 5, 8050, Ziirich, Switzerland
© Hagerbach Test Gallery Ltd., Polistrasse 1, 8893, Flums, Switzerland
9 Centre d'Erudes des Tunnels, 25 Avenue Frangois Mitterrand, 69500, Bron, France
ARTICLE INFO ABSTRACT
Keywords: Thermal runaway and the subsequent fire of electric vehicle lithium-ion batteries cause a specific type of
o T e . Lithium ion ba contamination. In order to assess the resulting risks of damage to critical infrastructure and to human health, we

Thermal rur
Fire
Contamination
Toxicity

perform practical thermal runaw:
available electric vehicle. Extensive chemical analyses identify and quantify the soot depositions in ventilated
and non-ventilated rooms. Contamination mainly consists of the metal oxides of the cathode material, lithium
and fluoride compounds. Their influence on surfaces, protective textiles as well as their corrosiveness to typical
metals and the impairment of electrical and electronic devices is low. The analysis of sprinkling and cooling
water shows the necessary extent of its decontamination. Recommendations include preventive and mitigating
measures for the appropriate handling of contamination caused by fires from lithium-ion battery powered

v experiments with lithium-ion battery modules of an approved, commercially

Chemical analysis

electric vehicles,
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ETOX, Toxic gases from fire in electric vehicles, 2019

ICEV
ICEV E-TOX

Hydrogen
Fluoride

Total quantity of emitted gas

* Hydrogen fluoride
- solution :
- gaseous

co, €O THC NO  NO;
kg] (9101  [g] la] [al

* Swedish Defence Research
Agency (FOI) tests

 I[CEVsvs BEV
-toxic gas emissions
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FOI & MSB, Gasformig HF vid brand i trdnga utrymmen — risker fér hudupptag vid insatser 2021



Can you can get electrocuted whilst
extingushing an EV fire?

a) b)
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Long, T.R. et al., Best Practices for Emergency Response to Incidents Involving Electric Vehicles Battery Hazards: A Report on Full-Scale Testing Results; 2013, NFPA
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30 Ah, NCA, pouch cell

Will charging of
lithium=-ion batteries
increase the risk of
fire?

» Charging of cells vs vehicles

« Battery management system (BMS)

* Use dedicated equipment

Rl.
SE
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Summary

EV fires are not more common than ICEV fires

The effect of ageing is hard to predict (SOH is monitored)

EV fires are not more intense than ICEV fires

The fire effluents obtained from ICEVs and EVs are highly toxic
The effect of jet-flames on fire spread has not been investigated

Over-charging battery cells will increase the risk of fire.
However, EVs have a BMS that will hinder over-charging.

All vehicle fires are dangerous, risks are different between

ICEVs and EVs gl.
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. Thank you for "
~ your attention! ‘

ETOX and ETOX 2

Swedish
Energy Agency

W
- LASH FIRE

R This project has received funding from the European
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* * Union’s Horizon 2020 research and innovation programme ‘
. . e under grant agreement No 814975 Jonna
Hynynen
. . Research Scientist
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