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A BSTRACT

This book consists of eight chapters, covering the core issues in the field
of new energy fire protection systematically. Chapter 1 provides an in-depth
analysis of the electrochemical working principles of mainstream energy storage
technologies such as lithium-ion batteries and flow batteries, with a focus on
revealing the triggering mechanism of thermal runaway chain reactions as the
theoretical foundation for constructing the entire book. Chapter 2 focuses on
the design and integration of fire protection systems for new energy storage
power plants, covering key aspects such as fire monitoring and warning, fire
extinguishing system configuration, fire separation design, and safety evacuation
system planning. Chapter 3 focuses on exploring the core technologies, application
scenarios, and equipment reliability assurance and maintenance management
strategies of firefighting robots in new energy power systems, highlighting the
important value of intelligent firefighting equipment. Chapter 4 focuses on the
intelligent fire protection system of the power system, analyzing its overall
architecture, multi technology integration path, and the deep application of big
data and artificial intelligence in fire warning and emergency response. Chapter
5 elaborates in detail on the regulatory and standard system for fire protection in
new energy power systems, and discusses the construction logic and optimization
path of fire safety management system and emergency rescue system. Chapter 6
provides a practical paradigm for actual fire protection work through a review of
typical fire accidents, analysis of successful fire protection project experiences,
and cross industry case inspirations. Chapter 7 looks forward to the innovative
direction of fire protection technology in the new energy power system, analyzes
the opportunities and challenges faced by the industry development, and proposes
targeted response strategies. Chapter 8 focuses on the construction of a talent
training system for fire protection professionals in the new energy power system,
as well as the promotion and application strategies of advanced technologies,
providing talent reserves and technological transformation support for the
development of the industry.
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Under the guidance of the global “dual carbon” goal, the wave of energy
transformation is advancing with unstoppable momentum, and the new energy
industry has ushered in unprecedented development opportunities. New energy
storage power stations, as key nodes for energy storage and allocation, and
new energy power systems as network architectures for the transmission and
utilization of new energy, are widely deployed and constructed worldwide. The
large-scale application of these new energy facilities has significantly promoted
the optimization of energy structure and injected strong impetus into sustainable
development. However, with the rapid growth of the number of new energy
facilities and the continuous expansion of application scenarios, according to the
statistics of the Fire Rescue Bureau of the Ministry of Emergency Management in
2023, the average annual growth rate of fires in new energy facilities has reached
12.7%, and fire safety issues have gradually become prominent. The energy density
released by thermal runaway fires in lithium-ion battery energy storage power
stations (such as the 2022 Moslantin Energy Storage Station accident in the United
States) can reach 200~300 MJ/m’ (NFPA 855 standard), and traditional firefighting
methods are difficult to effectively respond to, becoming a hidden danger that
restricts the development of the industry. The new energy power system is based
on cutting-edge technologies such as electrochemistry and power electronics, and
its working principle differs significantly from traditional power systems. The
complex electrical connections and frequent energy conversion within the system
result in a more diverse range of fire risk factors, making it difficult to predict the
path of fire spread. This contrasts sharply with the fire characteristics of traditional

power systems, posing a series of new challenges to the field of fire protection.



Taking lithium-ion battery energy storage power plants as an example, thermal
runaway may trigger a chain reaction, releasing a large amount of energy in a
short period of time, resulting in rapid and difficult to control fire, and traditional
firefighting methods are difficult to effectively deal with.

In this context, this book has emerged, gathering the research results and
rich practical experience of many authoritative experts in the industry for many
years, aiming to provide a comprehensive and in-depth analysis of the field of
new energy fire protection. The content covers multiple aspects such as cutting-
edge theoretical exploration, key technological breakthroughs, engineering
practice guidelines, and interpretation of regulatory standards. It is expected to
build a knowledge bridge for the new energy fire protection industry, provide
practical references for fire protection practitioners, expand innovative ideas for
scientific researchers, provide technical guidance for engineering and technical
personnel, provide decision-making basis for management personnel, and help all
parties work together to overcome difficulties in new energy fire protection work,
comprehensively ensuring the safety, stability, and sustainable development of the

new energy industry.
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