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New facilities for battery testing
Gothenburg 2023: 

Heavy and light vehicles

Electric powertrain

Full scale vehicles

Nykvarn 2023: 

Heavy vehicles

Electric powertrain

Hybrid transmission

Borås 2023: 

Safety tests

Abuse cycling and cycling while

Climate, Vibration, Mechanical, 

and Fire abuse testing
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LASH FIRE
www.lashfire.eu



”EV fires are more common than ICEV fires”

”Ageing of EVs will increase the fire risk”

”EV fires are more intense than ICEV fires”

”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”

EV – Electric Vehicle

ICEV – Internal Combustion

Engine Vehicle

Common statements when EV fires 
are discussed:

– what’s true and what isn’t?
© RISE — Research Institutes of Sweden



Are EV fires more common 
than ICEV fires?

ICEV

55

BEV

5

Fires per 1.6 billion 

km travelled

Total Fire started in electrical equipment BEV

998 fires in total 109 fires started in 
“electrical equipment”
(2 of these in BEVs)

Vehicle fires in Norwegian car parks 
and garages 2016-2018

Type Fires/ 100k 
vehicles

Total fires

Petrol/
diesel

1 500 200 000

Battery
electric

25 50

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

Data source: “Myths and facts about fires in battery electric vehicles”, 
2022, https://lashfire.eu/media/2022/09/2022-08_Facts_and_Myths.pdf

Number of fires

Why vehicle fires?
• Arson
• Engine 

compartment
• Overheated brakes



Will ageing of 
EVs increase
the fire risk?

• Ageing

- Physical and chemical

reactions inside of the cell

• Two main modes

- Loss of Lithium Inventory (LLI)

- Loss of Active Material (LAM)

• Complicated to model

• EVs SOH 70-80%
Renewable and Sustainable Energy Reviews, 131 (2020) 110048
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Are EV fires more intense
than ICEV fires?

90 kWh battery
~ 2 GJ

0

1000

2000

3000

4000

5000

6000

7000

8000

0 10 20 30 40 50 60 70

H
R

R
 (

kW
)

Time (min)

Heat release rate (HRR)

ICEV BEV-2 BEV-2

Plastic in cars
~ 3 - 7 GJ

ETOX, Toxic gases from fire in electric vehicles, 2019
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What determines the fire spread?

• Distance between objects

• Heat radiation

• Point of ignition

• Petrol vs battery

Will jet-flames
increase the fire
spread?

Photo: Joel Blom, RISE

Gehandler and Lönnermark, RISE Rapport 2019:120 (2019) 
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Are fire effluents
from EV fires
worse than
effluents from 
ICEV fires?

Photo: Joel Blom, RISE
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Photo: Joel Blom, RISE
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Hydrogen 
Fluoride

• Hydrogen fluoride
- solution
- gaseous

• Swedish Defence Research 
Agency (FOI) tests

• ICEVs vs BEV 
-toxic gas emissions

FOI & MSB, Gasformig HF vid brand i trånga utrymmen – risker för hudupptag vid insatser 2021

ETOX, Toxic gases from fire in electric vehicles, 2019
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Can you can get electrocuted whilst
extingushing an EV fire?

© RISE — Research Institutes of Sweden

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



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

• Charging of cells vs vehicles

• Battery management system (BMS)

• Use dedicated equipment

Photo:Mattijs van de Wiel - NOS

30 Ah, NCA, pouch cell
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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
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ETOX and ETOX 2

Thank you for 
your attention!
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