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Purpose
The purpose of this Good Practice Guide is to provide guidance for charging, using, maintaining and 
disposing of lithium ion batteries.

For more information about the risk of fire from lithium ion batteries, see  Risk of fire.

Audience
This Good Practice Guide is intended for:

 l Any person who owns devices that use lithium ion batteries

 l Any person who is interested about lithium ion batteries

 l Any person who works in the fire safety industry including the Fire Brigades

 l Any person in the fire protection industry who interacts with lithium ion battery components 

and structures.

Overview
Lithium ion batteries are widely used due to their superior characteristics compared to other battery 
types.  With the move towards renewable energy sources, there is an increasing requirement for energy 
storage systems.

Lithium ion batteries are commonly used in:

 l electric vehicles such as electric cars, hybrid electric cars, motorbikes, pedal bikes, scooters, 
and buses

 l electric aircraft such as model aircraft, multi-rotor drones, some full-sized aircraft

 l portable electronic devices such as mobile phones, tablets, music players, portable speakers

 l portable power tools

 l data storage centres, building control panels, and critical data systems back-up power supply 

 l home  and large scale grid-support battery energy storage systems (BESS).

Charging your lithium ion batteries
Consider the following when charging your lithium ion batteries:

 l Charge  personal mobility vehicles and batteries away from access or egress routes (corridors, 

stairwells, fire doors etc.) and any combustible materials.

 l To mitigate the risk of fire inside, consider charging personal mobility vehicles outside of your 

building/dwelling, where possible.



 l Ensure the charging system can stop or limit the flow of current to the battery after the 

battery is fully charged to prevent it from over-heating and catching on fire.

For large charging systems, seek specialist advice for safe operation of your system.

 l Ensure batteries are supervised and monitored when on charge, where possible.

 l Keep lithium ion batteries at room temperature.

 l Do not charge lithium ion batteries at temperatures below (0°C) or above (40°C).

Using your lithium ion batteries
Consider the following when using your lithium ion batteries:

 l Only use the battery and the charger that was designed for, and came with, the device (tools, 

e-bikes, scooters and hand held devices).

 l Only use compatible battery management system that has been designed for use with the 

batteries it is connected to, provide fault monitoring and a fault output for connection to other 

services (energy storage systems or electric vehicle).

 l Use early fault, off gas and overheat detection systems to detect and interrupt the charging 

process to mitigate the risk of thermal runaway within a battery module  (battery energy 

storage systems or electric vehicle).

 l Only purchase and use devices, batteries, and charging equipment that are listed by an 

internationally recognized testing lab and labelled accordingly (ie International Laboratory 

Accreditation Cooperation (ILAC)) and battery chargers that have the Regulatory Compliance 

Mark (RCM).

 l If your home is fitted with a battery energy storage system, for example, lithium ion batteries 

connected to solar system, ensure it is compliant with the Australian Standard  AS/NZS 5139 

Electrical installations – Safety of battery systems for use with power conversion equipment.

For more information about battery safety guidelines, see Best Practice Guide: Battery 

Storage Equipment Electrical Safety Requirements.

Maintaining your lithium ion batteries
Consider the following when maintaining your lithium ion batteries:

 l Always follow the care, use and charging instructions from the appliance or battery 

manufacturer.

 l Regularly check the condition of lithium ion batteries for signs of damage, swelling, significant 

capacity or performance loss, as this can be an indicator of declining health of the battery.
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Warning:  Do not continue to use or charge a battery which shows signs of swelling or 

other damage.

 l Do not crush or puncture batteries, as this can lead to short circuit and fire.

 l If an electric vehicle  (cars, light EV or personal mobility vehicle) has been involved in a 

collision, the battery that has been installed on it must be checked by a qualified professional 

before charging or use.

 l Do not expose batteries to water or excessively damp conditions.

 l Only use qualified professionals to perform repairs or modifications of devices containing 

lithium ion batteries.

Storing your lithium ion batteries
Consider the following when storing your lithium ion batteries:

 l Do not store  batteries in large quantities, unless designed to do so.

 l Do not store batteries in direct sunlight, inside hot vehicles, or in places that can be subject to 

extreme temperature, for example, the garden shed.

 l Keep batteries away from children and liquids.

 l Store personal mobility vehicles   and batteries, where possible, in a secure weather protected 

area such as garages, verandas, secure cages.

 l Store personal mobility vehicles and batteries away from access or egress routes (corridors, 

stairwells, fire doors etc.) and any combustible materials.

 l Always ensure the storage areas that contain batteries are adequately ventilated.

 l Do not cover batteries with pillows, blankets, etc.

Disposing your lithium ion batteries
Consider the following when disposing of your lithium ion batteries:

 l Do not dispose of lithium ion batteries in household, commercial or general waste bin, as doing 

so greatly increases the risk of a fire incident.

 l Check the general condition of the battery for signs of abnormality such as swelling, heat or 

physical damage before disposing of them at a recycling facility.

 l Dispose of lithium ion batteries and devices containing lithium ion batteries in accordance 

with the local council recommendations or state regulations.

 l Insulate exposed battery terminals with tape, and then put them in an insulated bag before 

disposing.



 l Store batteries that are ready for disposal in a clearly labelled suitable non-airtight, metal or 

fireproof container in a cool dry place away from heat sources.

Important: Do not stockpile batteries, dispose of them regularly.

 l Do not dispose of  severely leaking or damaged batteries  at a recycling facility, instead place 

batteries in a fireproof container and contact B-cycle Battery Recycling or your local council 

for advice.

Important: Do not risk transporting damaged or defective batteries.

 l Follow the manufacturers guidelines on safe discharging of the battery before disposal.

 l If your premises contain a facility for the drop off of used batteries, consider the impact of its 

location on the evacuation procedures.

Signs of a problem
Stop using the battery or device if you notice any of these problems with the battery:

 l Signs of physical damage

 l Unusual odour

 l Change in colour

 l Excessive production of heat

 l Change in shape, for example, swelling, deformation

 l Leaking or hissing prior to ignition

 l Smoking

 l Not keeping a charge.
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Causes of Battery Failure
The type of issues that can cause lithium ion batteries failure include:

 l Internal short circuit

 l External short circuit

 l Battery Management System failure

Internal short circuit
Internal short circuit is when the anode and cathode connect electrically within a cell.

Internal short circuit can occur due to mechanical abuse such as penetration of a metal object, pinching 
or bending of a cell. If there is a large enough path of conduction, the rapid flow of current within the 
battery will cause a temperature rise and trigger thermal runaway. The issues may begin in the vicinity of 
the abuse site and quickly spread to the remainder of the cell.

Electrical abuse is another cause of Internal short circuit. The issues can be avoided by charging the 
lithium ion batteries using only the manufacturer’s charging devices.

If a lithium cell is charged above a certain voltage such as using the wrong charger, wrong settings, or a 
malfunctioned charger, the lithium dendrites (tiny rigid tree-like structures) can develop at the cell’s 
anode and penetrate the separator causing a short circuit.

External short circuit
As with any battery, an external short circuit can be dangerous due to a rapid release of energy.

An external short causes the battery to discharge at a high rate and at significant currents, resulting in 
rapid heat generation in the external short-circuited wiring and within the battery.

Heating of the battery due to an external short circuit can also lead to battery thermal runaway similar to 
internal short circuit fault.

The design of the electrical system should include fuses or circuit breakers that shut down the battery if 
there is a rapid discharge created by an external short circuit.

The fire risk level due to an external short circuit depends on state of charge, short-circuit resistance, 
ambient temperature and time-current rating of the protection devices.

Battery Management System failure
The impact of having an under performing or no Battery Management System (BMS) is that cell failure is 
a significant risk.

The BMS is designed to prevent these conditions and  to respond quickly by providing notification of a 
compromising situation to the application or the users.



The BMS can remove power, prevent power from leaving the pack, or request accelerated cooling, but if 
these actions cannot produce a result, it can provide a priority notification that it is compromised. It acts 
as the gatekeeper and first line of defence for catastrophic failures in lithium battery packs. The BMS can 
identify shorts occurring because of the change in voltage among other sensors, and can limit the 
possibility of fire, save lives, and reduce asset damage.

Following are some of the failure mechanisms that might occur and how they may be instigated.

 l Over temperature – Overuse, excessive charge or discharge cycles, heavy loading of internal 

cell failures such as dendrites causing excessive current draw (thermal runaway), inappropriate 

thermal management of battery balancing resistors.

 l Over charging – Failure of the BMS to prevent charge voltage from being applied, failure of 

charger to fold back or cease on completion of charge.

 l Over discharging – Overuse, excessive or deep discharge cycles, constant heavy loading.

 l Manufacturer failures – Semiconductor leakage or internal insulation fault (short), 

inappropriate separation of conductors resulting in breakdown, for example, electrical peaks 

from charging.

 l Poor quality components or cables – Signal cabling instead of power cabling, inappropriate 

specification of printed circuit board,  copper weighting, incorrectly specified semi-conductor 

power handling capacity.

 l Environment – Exposure to aggressive weather conditions such as storms, hot weather, 

flooding.

Risk of fire
Lithium ion batteries stored and operated within the recommended limits have a very low risk of failure.

Stationary batteries in electrical storage systems for example are unlikely to undergo mechanical abuse 
when in use.  Portable devices and vehicles, on the other hand, may be subjected to collisions, and so 
protection from mechanical abuse becomes more important.

If a BMS is used with lithium ion batteries, then the risk of failure is reduced. 

Unfortunately accidents can happen, systems can fail, and if a battery does get into a thermal runaway 
condition a fire can result. The heat generated within a cell can cause a pressure rise due to gas 
generation causing the cell to burst. With heat, oxygen combined with flammable gases,  violent flaming 
can result.

If one cell goes into thermal runaway, it can cause neighbouring cells to heat up. Once a critical 
temperature is reached, it can cause the neighbouring cell to also go into thermal runaway.  If flaming of 
a cell is initiated, the process is sped up.

In case of an emergency
If safe to do so, move the device away from anything that could catch fire, call 000 from a safe location 
and keep away from the device.

Page 6 of 6 Fire Protection Association Australia


	Purpose
	Audience
	Overview
	Charging your lithium ion batteries
	Using your lithium ion batteries
	Maintaining your lithium ion batteries
	Storing your lithium ion batteries
	Disposing your lithium ion batteries
	Signs of a problem

	Causes of Battery Failure
	Internal short circuit
	External short circuit
	Battery Management System failure
	Risk of fire
	In case of an emergency


