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Fire protection in energy
storage devices
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Overview

Fire protection requirements for energy storage equipment include:
compliance with national and local codes, installation of appropriate fire
suppression systems, continuous monitoring for thermal runaway, and routine
maintenance and inspection.Are lithium-ion battery energy storage systems
fire safe?

With the advantages of high energy density, short response time and low
economic cost, utility-scale lithium-ion battery energy storage systems are
built and installed around the world. However, due to the thermal runaway
characteristics of lithium-ion batteries, much more attention is attracted to the
fire safety of battery energy storage systems.

How to protect battery energy storage stations from fire?

High-quality fire extinguishing agents and effective fire extinguishing
strategies are the main means and necessary measures to suppress disasters
in the design of battery energy storage stations . Traditional fire extinguishing
methods include isolation, asphyxiation, cooling, and chemical suppression .

What technologies are used in battery energy storage systems?

Afterward, the advanced thermal runaway warning and battery fire detection
technologies are reviewed. Next, the multi-dimensional detection technologies
that have applied in battery energy storage systems are discussed. Moreover,
the general battery fire extinguishing agents and fire extinguishing methods
are introduced.

Can a lithium-ion battery energy storage system detect a fire?

Since December 2019, Siemens has been offering a VdS-certified fire
detection concept for stationary lithium-ion battery energy storage systems.*
Through Siemens research with multiple lithium-ion battery manufacturers,
the FDA unit has proven to detect a pending battery fire event up to 5 times
faster than competitive detection technologies.
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How does a fire protection system work?

In addition to controlling the automated extinguishing system, the fire
protection system triggers all other necessary battery management system
control functions. As its name implies - "aspirated" smoke and off-gas
detection systems use an "aspirator" mounted in a detector unit.

Are LFP batteries safe for energy storage?

Fire accidents in battery energy storage stations have also gradually
increased, and the safety of energy storage has received more and more
attention. This paper reviews the research progress on fire behavior and fire
prevention strategies of LFP batteries for energy storage at the battery, pack
and container levels.
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Fire protection in energy storage devices

With the advantages of high energy density, short response time and low economic cost,
utility-scale lithium-ion battery energy storage systems are built and installed around
the world. However, due to the thermal runaway characteristics of lithium-ion batteries,
much more attention is attracted to the fire safety of battery energy storage systems.

High-quality fire extinguishing agents and effective fire extinguishing strategies are the
main means and necessary measures to suppress disasters in the design of battery
energy storage stations . Traditional fire extinguishing methods include isolation,
asphyxiation, cooling, and chemical suppression .

Afterward, the advanced thermal runaway warning and battery fire detection
technologies are reviewed. Next, the multi-dimensional detection technologies that have
applied in battery energy storage systems are discussed. Moreover, the general battery
fire extinguishing agents and fire extinguishing methods are introduced.

Since December 2019, Siemens has been offering a VdS-certified fire detection concept
for stationary lithium-ion battery energy storage systems.* Through Siemens research
with multiple lithium-ion battery manufacturers, the FDA unit has proven to detect a
pending battery fire event up to 5 times faster than competitive detection technologies.

In addition to controlling the automated extinguishing system, the fire protection system
triggers all other necessary battery management system control functions. As its name
implies - "aspirated" smoke and off-gas detection systems use an "aspirator" mounted in
a detector unit.

Fire accidents in battery energy storage stations have also gradually increased, and the
safety of energy storage has received more and more attention. This paper reviews the
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research progress on fire behavior and fire prevention strategies of LFP batteries for
energy storage at the battery, pack and container levels.

Feb 4, 2022 - Fire incidents emanating from electric devices are frequent, especially
based on lithium-ion batteries which are employed as the powerhouses of such devices.
This review ...

Jun 1, 2025 - From 2017 to 2024, 90 fire and explosion incidents were recorded at
energy storage facilities worldwide, leading to multiple casualties and substantial
property damage (Fig. 1 (g ...

Oct 22, 2024 - Explore advanced fire safety solutions for energy storage systems,
including fire suppression techniques and innovative technologies to protect personnel
and equipment.

Aug 13, 2025 - Energy Storage Fire Protection: Policy-Driven and Essential for Safety
Energy Storage Fire Safety Standards Still Underdeveloped, Hindering Industry Growth
Compared ...

Fire Protection Guidelines for Energy Storage Systems Energy storage systems are
devices with the ability to store a significant amount of energy, up to hundreds of
megawatt-hours, and thus ...

At the same time, the requirements for fire protection in battery technology are
constantly increasing. Appropriate fire protection measures are essential for the safe use
of high-voltage energy systems throughout the entire ...

Aug 13, 2025 - Energy Storage Fire Protection: Policy-Driven and Essential for Safety
Energy Storage Fire Safety Standards Still Underdeveloped, Hindering Industry Growth
Compared with electric vehicles, industrial and ...
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At the same time, the requirements for fire protection in battery technology are
constantly increasing. Appropriate fire protection measures are essential for the safe use
of high-voltage ...

Feb 4, 2022 - Fire incidents emanating from electric devices are frequent, especially
based on lithium-ion batteries which are employed as the powerhouses of such devices.
This review provides a comprehensive and

Jun 7, 2024 - By addressing these critical components, facilities can significantly reduce
fire hazards associated with these technologies. Given the growing reliance on energy
storage in ...

Jun 7, 2024 - By addressing these critical components, facilities can significantly reduce
fire hazards associated with these technologies. Given the growing reliance on energy
storage in transitioning towards ...

Stationary lithium-ion battery energy storage "thermal runaway," occurs. By leveraging
patented systems - a manageable fire risk dual-wavelength detection technology inside
Lithium-ion ...

May 1, 2025 - The research of efficient fire extinguishing device for large-scale battery
fires is also lacking, intelligent joint control fire extinguishing devices are an important
way to improve the ...

Oct 22, 2024 - Explore advanced fire safety solutions for energy storage systems,
including fire suppression techniques and innovative technologies to protect personnel
and equipment.

Discover how Fire Safety detection, suppression, and control systems protect lithium
battery energy storage systems from thermal runaway and electrical hazards.
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Aspirated smoke and off-gas detection systemsLithium-ion battery cabinet
protectionSiemens aspirated smoke and Off-Gas Particle detectionHow does ASD "Off-
Gas Particle" (OGP) detection work?Venturi bypass flowlnsect filter Chamber
flowDustlIntelligent Classification of Airborne ParticlesAdvantages of using blue and
infrared light scatteringEasy Installation and IntegrationLow Maintenance and Long
Product LifecycleFeatures and BenefitsApplicationsAs its name implies - "aspirated"
smoke and off-gas detection systems use an "aspirator" mounted in a detector unit. The
detector connects to a sample pipe network mounted within the area or object being
protected. Using the suction from the aspirator, air is continuously sampled and
transported to the detection chamber for analysis for particles See more on
assets.new.siemens ennovationtech

Fire Protection Guidelines for Energy Storage Systems Energy storage systems are
devices with the ability to store a significant amount of energy, up to hundreds of
megawatt-hours, and thus play a crucial role in the ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.pdeozepv.pl
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