
Lead-acid battery thermal runaway
protection

What causes thermal runaway in lead-acid batteries?

For thermal runaway to occur in vented lead-acid batteries,very high extremes of charging current and the

resultant high temperaturemust be present. While this document only considers thermal runaway in VRLA

AGM products many of the causes are also applicable to GEL types.

 

What causes thermal runaway in a battery?

Batteries that are reaching or have exceeded the service life are at a significantly elevated risk of Thermal

Runaway. This is due to the inevitable rise of internal resistance and the deterioration of the internal materials

exceeding the rated number of discharge/recharge cycles.

 

How do thermal events affect lead-acid batteries?

Thermal events in lead-acid batteries during their operation play an important role; they affect not only the

reaction rate of ongoing electrochemical reactions, but also the rate of discharge and self-discharge, length of

service life and, in critical cases, can even cause a fatal failure of the battery, known as "thermal runaway."

 

What happens if a battery swells during a thermal runaway event?

During a thermal runaway event,the battery will self-discharge its entire capacity in a matter of minutes! The

by-product of discharging so fast is an excessive amount of heat - and all of that energy has to go somewhere.

Most commonly,this presents itself as a swelled battery - the battery will bulge from all sides.

 

What is thermal runaway in lithium batteries?

Now that we have covered thermal runaway in SLA, you may be wondering about thermal runaway in lithium

batteries. With lithium, you can expect a higher heat event since the energy density of lithium is much higher

than SLA. Look for the Lithium Thermal Runaway blog coming soon.

 

What is thermal runaway in lab?

Thermal runaway in LAB is related to both exo- and endothermal electrochemical reactionsduring charging

and discharging and to the flow of electric current through the internal structures of the LAB with a non-zero

electrical resistance.

Thermal events in lead-acid batteries during their operation play an important role; they affect not only the

reaction rate of ongoing electrochemical reactions, but also the rate of discharge and self-discharge, length of

service life and, in critical cases, can even cause a fatal failure of the battery, known as "thermal runaway."

This ...

The thermal runaway effect observed in sealed lead acid batteries is reviewed and reassessed as a means for

understanding the effect at a more fundamental level.
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Thermal runaway is a great threat to the safety and life of lead-acid batteries. By understanding the causes and

adopting preventive measures, users can fully use the benefits provided by lead-acid batteries while ...

Thermal-runaway (TRA) is one of the most challenging phenomena in valve regulated lead-acid (VRLA)

batteries. When a battery is charged (usually under float charge at constant voltage), its temperature rises due

to the internal chemical and electrochemical reactions and Joule heating.

1 Per the 2021 International Fire Code (IFC), all Ni-Cd batteries are required to have thermal runaway

protection. This is the only major difference from NFPA 855. This is the only major difference from NFPA

855.

Thermal runaway, being one of the main failure mechanisms in lead-acid batteries, is a rather complex and

challenging phenomenon whose exact cause is still unknown and about which a unanimous theory does not

exist. As mentioned before, there are different theories about the topic; all of which can be categorized into

two distinct paradigms that are in ...

thermal abuse. overheating of the cell with an external heat source; heat from another cell; mechanical abuse.

crushing of the cell in an impact; puncturing of the cell; Thermal Runaway is part of the many aspects of cell

and pack design that have to be understood. Thermal runaway is also a huge subject in it''s own right.

Electrical Abuse ...

Thermal runaway is a great threat to the safety and life of lead-acid batteries. By understanding the causes and

adopting preventive measures, users can fully use the benefits provided by lead-acid batteries while

minimizing risks associated with thermal runaways.

The valve regulated lead-acid battery is designed to prevent the release into the external air of gasses produced

as a byproduct of electrochemical action. The VRLA operates by exchanging oxygen molecules between

positively charged lead plates and negatively charged plates, ultimately forming water and hydrogen gas.

Because water cannot be ...

Lead-Acid (VRLA) Batteries, Causes and Hazards INTRODUCTION This paper will detail the causes and

dangers of VRLA battery Thermal Runaway. Concerns about VRLA batteries generally center on two issues:

Safety and Reliability. To understand the capabilities and limitations of VRLA technology, we first need to

understand VRLA design and operation. All ...

Thermal events in lead-acid batteries during their operation play an important role; they affect not only the

reaction rate of ongoing electrochemical reactions, but also the rate of discharge and self-discharge, length of

service ...
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Dropping a battery, over charging and over discharging, high vibration environments, and even poor

manufacturing quality can lead to internal shorts that cause thermal runaway. Thermal runaway will usually

happen during charging when the internal short is allowed to dissipate even more energy than the battery has

since the charger is adding ...

The thermal runaway phenomenon is the primary fire hazard in VRLA batteries. Thermal runaway occurs

when heat from chemical reactions inside the battery exceeds its capacity to dissipate heat. This excess heat

can be escalated into a cascade reaction that leads to fire. How it can lead to fire initiation. Several factors

initiate thermal runaway and, ...

thermal runaway of safety and service life of the lead-acid battery constitutes a serious threat. By

understanding its causes and taking preventive measures, users can minimize the risk of thermal runaway

while taking full advantage of lead-acid batteries.

Nowadays, Flooded Lead-Acid Batteries (FLAB) during fast-charging and discharging processes, besides the

challenges associated with reducing capacity, have major thermal challenges such as temperature rise (TR)

and thermal runaway (TRA) phenomena. Moreover, the behavior of gas bubbles in the electrolyte has

importance on the battery ...

The valve regulated lead-acid battery is designed to prevent the release into the external air of gasses produced

as a byproduct of electrochemical action. The VRLA operates by exchanging ...
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