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Overview

This paper focuses on the fire characteristics and thermal runaway
mechanism of lithium-ion battery energy storage power stations, analyzing
the current situation of their risk prevention and control technology across the
dimensions of monitoring and early warning technology, thermal management
technology, and fire protection technology, and comparing and analyzing the
characteristics of each technology from multiple angles.Why should energy
storage power stations use thermal management technology?

The thermal management technology of energy storage power stations can
ensure that batteries operate within the optimal temperature range, extend
battery life while preventing thermal spread, and guarantee the safe, efficient,
and long-life operation of the energy storage system. 

What is high-temperature thermal storage (HTTs)?

High-temperature thermal storage (HTTS), particularly when integrated with
steam-driven power plants, offers a solution to balance temporal mismatches
between the energy supply and demand. However. 

How does battery temperature management work?

Traditional battery temperature management has primarily relied on external
control technologies such as air cooling, liquid cooling systems, and external
low-temperature heating systems [172, 173]. These methods regulate
temperature through thermal exchange between the battery casing and the
environment. 

Why is temperature regulation important in power battery systems?

In modern power battery systems, effective temperature regulation is a key
factor in ensuring battery performance and safety. Traditional battery
temperature management has primarily relied on external control
technologies such as air cooling, liquid cooling systems, and external low-
temperature heating systems [172, 173].
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Temperature control measures for energy storage power stations

Thermal management research for a 2.5
MWh energy storage power ...

Feb 14, 2023 · Abstract Most of the thermal
management for the battery energy storage
system (BESS) adopts air cooling with the air
conditioning. However, the air-supply distance
impacts ...

What are the functions of energy storage
temperature control ...

Jun 27, 2024 · Ultimately, the integration of
diverse technologies strengthens the
temperature control systems' capacity to sustain
high-performing energy storage solutions. The
significance ...

High-Temperature Thermal Energy Storage:
Process ...

May 9, 2025 · High-temperature thermal storage
(HTTS), particularly when integrated with steam-
driven power plants, offers a solution to balance
temporal mismatches between the energy ...

Low Temperature Response Strategies for
Energy Storage ...

Jan 8, 2025 · Learn how to protect energy
storage systems from low temperatures with
strategies for insulation, temperature control,
and moisture prevention to ensure stable
operation.
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Monitoring and control of internal temperature in
power ...

Feb 1, 2025 · The internal temperature
measurement of power batteries is essential for
optimizing performance and ensuring operational
safety, particularly in high-demand applications
such as ...

(PDF) Thermal management research for a
2.5 MWh energy storage power  

Feb 13, 2023 · To improve the BESS temperature
uniformity, this study analyzes a 2.5 MWh energy
storage power station (ESPS) thermal
management performance. It optimizes airflow ...

Coordinated control strategy of multiple
energy storage power stations  

Oct 1, 2020 · Due to the disordered
charging/discharging of energy storage in the
wind power and energy storage systems with
decentralized and independent control, ...
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The latest temperature control measures
for energy storage power stations

Aiming at reducing the risks and improving
shortcomings of battery relaytemperature
protection and battery balancing level for energy
storage power stations, a new high-reliability
adaptive ...

Multi-step ahead thermal warning network for
energy storage ...

Jul 28, 2021 · To secure the thermal safety of the
energy storage system, a multi-step ahead
thermal warning network for the energy storage
system based on the core temperature ...

Simulation and application analysis of a
hybrid energy storage ...

Oct 1, 2024 · A simulation analysis was
conducted to investigate their dynamic response
characteristics. The advantages and
disadvantages of two types of energy storage
power ...

Development of an Optimal Control Strategy for
Temperature ...

Oct 19, 2022 · Concentrating solar power (CSP)
plants with thermal energy storage (TES)
systems are a promising sustainable technology
to meet the increasing global energy ...
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Thermal Management Strategies in High-Power
Energy Storage ...

Nov 14, 2024 · High-power energy storage
devices, such as lithium-ion batteries and
supercapacitors, face significant thermal
challenges during operation, which can affect
their ...

Research Progress on Risk Prevention and
Control ...

Aug 6, 2025 · This paper focuses on the fire
characteristics and thermal runaway mechanism
of lithium-ion battery energy storage power
stations, analyzing the current situation of their
risk ...

Technical Challenges and Environmental
Governance in ...

Oct 29, 2024 · Abstract. With the continuous
deepening of China's reform and opening-up, the
coordinated development of environmental
protection and economic develop-ment has ...
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