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Are electric cars dangerous?

❑ The Lithium-ion battery is 
combustible and can catch 
fires, it has power cells that 
can cause short-circuiting if it is 
damaged

❑ The electrolyte in lithium-ion 
batteries, which is full of 
flammable materials with 
harmful chemicals



Important Clue

❑Main emergency shut off switch[es]  >> 3 m
❑If more than one EV charging station  << 15m
❑Main isolator switches shall be located on the same stories
❑ Requirement for Every EV charging stations and EV parking lots
❑ Main isolation shut-off switches shall be located  1,2 m above finished floor
❑Signage shall be provided with letter height at least 50 mm with eye level +/- 160 cm
❑Where main isolation shut-off switch(es) cannot be seen clearly , additional signages 

shall be provided



Electric Car Charging Area Fire Safety

Governments stimulate the growth of the electric car park 

❖ Help protect the climate
❖ BUT How do you protect a car park ??
❖ Why is fire safety in electric vehicle charging 

stations important? 

It’s the batteries !!!!

Car parks are facing a new risk with the growing numbers of cars being charged in them.
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Things to remember when using an electric vehicle charging station

When a cell reaches temperatures 

❖What is the difference between an 
electric battery fire and a traditional 
fire? 

❖ Electric vehicle fires in garages are 
extremely dangerous and may lead to 
construction disasters. <<<



The fire may restart more than 20 hours later

❖ Deep detachments and cracks in the concrete 
make it impossible to use 

❑ A battery and subsequent vehicle 
fire are very hard to extinguish

❑ impossible to extinguish fire 
without specific chemical agents 

❑ There is a risk of electrocution or 
poisoning by harmful chemicals 
and smoke as a result of 
combustion

❑ The extinguishing process can take 
several hours
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Complex firefighting process in a garage – putting out a recurring fire.

How To Protect The Area Of Garage 
Where Electric Cars Are Charging? 

❑ Fire-resistant silica-concrete         
board, resistant to humidity 

❑ This board was developed to resist 
fire for many hours

❑ withstand an extremely high 
temperature (more than 1.400 °C). 



Reduce The Risk Of Fire, Use Adequate Wiring

❑ The ducts themselves 
maintain their resistance 
even in the event of a long-
lasting, intensive and 
recurring fire. 



Electric Car Charging Is Just The Beginning 

❑ December 2021, it is estimated that 2% of all cars in the UK is electric or hybrid 
[190,000], 1.72 million new cars will be registered in 2022

❑One such big challenge for industrialists, engineers, architects, and installers is 
ensuring safety against fires involving electric vehicles
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INTRODUCTION

Sweden, Denmark, Finland and Iceland accounted for 
about 8%, 2%, 5% and 20% of all new cars sold in 2018
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❑ “Risk management” routines and 
evaluate fire extinguishing and 
emergency cooling systems, 
particularly on-board ferries and in car 
parks

❑The unwanted ignition or explosion of 
battery cells during charging

❑EV vehicle is parked on the car deck 
during peak season, cars that are close 
together and difficult to access,  it is 
extremely difficult to extinguish 



THERMAL RUNAWAY
❑ Misuse can release gas from the battery cell, which can ignite or cause an 

explosion.
❑ Increase in internal temperature by other mechanisms. 
❑ The battery cell can release flammable gas, burn, explode, or become a projectile.
❑ Chemical reactions resulting in an accelerated increase in internal temperature, 

which can reach 1300-1400ºC. 
❑ The fire triangle 

CHALLENGES FOR FIRE FIGHTERS

➢ Special requirements for firefighting operations with electric vehicles 
➢ The batteries placed in relatively easily accessible : in the rear cargo area, either in plain 

view or under a replicated “floor plate.
➢ ” The firefighters noted that the biggest challenge was getting water to the fire site. They 

could cool the outside of the battery pack, but they could not reach the burning cells unless 
there was a way to spray the water into the pack. 

➢ In 5 of the 6 tests, the fires reignited multiple times. 



Identifying Electric Vehicles 
❑ Difficult to distinguish EVs from ICE [Internal Combustion Engine] vehicles due to their similar 

appearance.
❑ Firefighters must first determine whether the vehicle is an EV, Semi Hybrid, H2 car or a 

gasoline powered vehicle. 
❑ Gas emissions is danger is increased when the vehicle emits gases in an enclosed space such as 

a car park 
❑ The most concern is hydrogen fluoride (HF), 
❑ HF is a toxic, corrosive, light gas that can penetrate some types of protective equipment.
❑ Water used for extinguishing was found to have levels of fluoride and chloride.
❑ It is important to take proper protective equipment ,especially when handling damaged EVs



TESTS
High temperature resistant Fire Blanket test, blankets have been tested against temperature  

resistant up to a peak of 1600 ºC

❑ The blanket easily withstood the temperature and kept the fire contained.
❑ Best practice is to use a light-colored blanket to detect damage, cracks or tears in the blanket.
❑ The fire blanket can withstand very high temperatures but does not stand up well to sharp objects or 

overly rough handling of the blanket. 
❑ The installation of the blanket must therefore be done carefully, without hard, jerky movements, so as not 

to damage the fabric or the loops. 
❑ After use, the blanket will discolor but can be reused if only used for limited period of time



Fire Extinguisher & Aerosol Units Test 
The specialist was to find a combination of using a blanket in combination with an extinguishing agent, 
1 Lithium Extinguishers 
2 Aerosol Units Lithium Extinguishers 
❖ Result even after 6/10 attempts the battery started to burn again



Aerosol Units 
We tested the aerosol units, 
❑In a burning car (our Seat) and once the gas spread in the car, the fire was extinguished in 

seconds, caused a huge amount of smoke. 
❑ However, after a while, when the gas had evaporated from the car, the fire started again. 

When used in combination with a blanket, the fire stays out for a long time



Temperature Testing Normal & EV Cars. 

Specialist Rodic from Bullard visualized and compared the temperature range of a fire in a 
combustion car (gasoline, diesel) and an EV car. 

1 Temperature range Combustion cars up to 600-700 ºC. 
2 Temperature range EV cars (our specimen) 700-800 ºC with short bursts up to 1325 ºC. 
It is expected that when other EV cars burn with a larger battery pack the short temperature 
bursts will be more intense and for a longer period of time



❑ Test car Renault Zoe once it burned. After 10 attempts of trying to extinguish the fire, we 
stopped. after 5 seconds after the fire hose stopped, the fire automatically reignited. 

❑ In the car park, water can only be used to cool the battery pack, or to keep the 
surrounding vehicles wet. There is a method of including a water lance inside the battery 
pack.

❖ The photo below is from 20 seconds after we tried to extinghuish the car with water, this 
went on and on and on. 

Water extinguishing 

According to some theoretical literature, 
it should be possible to extinguish 
lithium-ion battery fires with water.



Because charging of electric vehicles will often continue when premises are unoccupied, the measures to be 
considered should include:

❑ physical segregation of the charging points 
❑ suitable power supply, control and isolation 
❑ fire detection 
❑ portable firefighting
❑ emergency action plan
❑ Staff training in the safe charging, including shut down of the charging process.



Summary
❑When researchers at the NFPA (the United States’ National Fire Protection Association) carried out tests 

on lithium-ion batteries, they came to the following conclusions:
✓ they needed to flow large amounts of water on the batteries, because fire kept flaring up even after it 

appeared to be extinguished
✓ In one test, a battery fire reignited 22 hours after it was thought to be extinguished.
✓ toxic gases are a particular problem. Researchers in Sweden have found that large volumes of toxic 

fluoride gases and smoke will be emitted

CONCLUSION 
❑It is extremely difficult to extinguish EV car fires
❑fire extinguishers are useless for extinguishing EV car fires
❑they should isolate the fire by trained personnel. 
❑owners should focus on minimizing the collateral damage by deploying the Fire Isolator 

concept (fire blanket blanket and aerosol units)
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