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Number of Electric Cars

40 million EVs worldwide
20% of new cars sold are EV
Aim 50% of all cars EV by 2030
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Electric Vehicle Batteries

Tesla S consists of 7104 single cylindrical cells
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Electric Vehicle Batteries
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Electric Vehicle Batteries

Electrolyte - LiPF6 solution is Category 3 
flammable liquid. Li combustible metal

Separator – Polypropylene combustible 
plastic 46 MJ/kg

Coolant - Propylene glycol combustible 
liquid 23.9 MJ/kg

Fire Risk of Electric Vehicles in Buildings, Michael Belsham, BelshamFire

Safety Data Sheet



Battery Risk Factors
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Thermal – Abnormal Heating/Cooling. 
Electrical – Overloading / Short circuit
Mechanical – Physical Damage

A. Dorz, Power Engineering Institute, Poland



Thermal Runaway
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P. Bugryniec, University of Sheffield, UK



Thermal Runaway

D. Kong Center for Offshore Engineering and Safety Technology, China
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Likelihood
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EV FireSafe, Australia 



Likelihood

Probability of EV fires are low however;
EVs are still relatively few.
EV fleet is younger than ICEV (less wear / 
charge cycles)
More common for vehicles older than 15 years 

Fire Risk of Electric Vehicles in Buildings, Michael Belsham, BelshamFire

J. Hynynen, RISE, Research Institutes of Sweden



Consequence
Fire Risk of Electric Vehicles in Buildings, Michael Belsham, BelshamFire

Stavanger Airport Sola, Norway, 2020

K. Storesund, RISE, Research Institute of Sweden

Apartment Car Park, South Korea, 2024



Vapour Cloud
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Paul Christensen, University of Newcastle UK

Toxic Gases HF, CO, NO, 
SO2 and HCl 
Hydrogen Fluoride is the 
most critical gas
Particulate-bound metals 
Li, Al, Co, Mg, Ni

Substance Exposure Limit 
8h (mg/m3)

Exposure Limit 15 
min (mg/m3)

CO 23 117

HF 1.5 2.5

HF 2 8



Jet Fires

Z. Chenxi, State Key Laboratory of Fire Science, China.
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Jet Fire

D. Kong, Center for Offshore Engineering and Safety Technology, China
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Fire Fighting
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A. Brandt, RISE Research Institutes of Sweden 

Challenges:
 Battery pack situated under the car
 Well protected against water ingress 
 Can only be stopped by cooling
 Cooling requires 10,000L and up to 
60 minutes
 Flare ups can occur



Fire Growth Rates

Full scale fire testing of BEV  
categorized fire growth rates 
as being ‘fast-medium’
 
“Fire growth rate to represent 
an EV fire should be ‘fast’ t2” 

M Spearpoint 
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S. Kang, Fire Testing & Research Centre, Republic of Korea



Fire Load

Increase in vehicle weight 
and plastics EVs is 9 GJ & 10 
GJ for ICEVs (2023). ICEV 
7GJ (2013).

Car park of 1:20m2 ratio 
equates to 500 MJ/m2
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M. Spearpoint, Ollson Fire Risk, UK 



Fire Load
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Heat of combustion heat  
30 MJ/kg to 31 MJ/kg

A. Dorz, Power Engineering Institute, Poland

C/VM2 - 20MJ/kg



Charging Stations
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Charger Power Protection Socket

Mode 1 7kW None Standard 3 Pin Plug

Mode 2 15kW In-Cable Standard/Dedicate Socket

Mode 3 22kW Built-In Standard/Dedicated Chargepoint

Mode 4 50kW Built-In Dedicated Chargepoint

Arup, Office for Zero Emission Vehicles (OZEV) 



Charging Stations
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Battery University, USA



Insurer Requirements

Firecell 120 min. FRR
Charging areas 60 min. FRR
Fire sprinkler system
Smoke ventilation system
Separation of 10m combustibles
Spacing between vehicles
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Fire Risk Assessment
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Handbook SNZ HB 4525 Fire Risk Management 



Risk Management
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Risk Management
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• Master Isolation Switch
• Smart Charging
• Collision Protection
• Placarding Site Entrances
• AS/NZS 3000 Compliance



Treat Risk

▪ Detection Systems
▪ Suppression Systems
▪ Smoke Ventilation
▪ Escape Route/ Exit Points
▪ Fire Fighting Access
▪ Fire Ratings
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Arup, Office for Zero Emission Vehicles (OZEV), UK 



Sprinkler Systems

Arup, Office for Zero Emission Vehicles (OZEV), UK 
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▪ Limit fire spread to adjacent vehicles
▪ Reduce damage to structure  
▪ Assist with firefighting activities. 
▪ Dilute toxic gases



Risk Management

Not Dangerous!
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