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ABSTRACT

This book focuses on risk management in gas station safety management, deeply
analyzes relevant theories and practices, constructs a comprehensive and systematic
knowledge system, and provides forward-looking and practical guidance for gas station
safety management.

The Chapter 1 introduces an overview of gas station safety management, analyzes
industry characteristics and safety requirements, explores the collaborative relationship
between safety management and audit management, elaborates on the theoretical framework
of risk management and the background of digital transformation, and compares the
current management status at home and abroad, providing practical cases of risk control in
Europe and the United States. Chapter 2 explains the theoretical basis of gas station risk
management, covering the core process of risk management, risk identification technology
matrix, quantitative evaluation model, and hierarchical control strategy, integrating audit
management nodes and compliance risk weighting algorithm. Chapter 3 analyzes typical
risk types and cases of gas stations, conducts causal analysis and case interpretation of fire
and explosion, operational risks, human factors, environmental and social, and compliance
risks, and proposes preventive measures. Chapter 4 explores the construction of a risk
management system for gas stations, proposing construction directions from the aspects of
organizational structure design, standardized procedures, emergency plans and drills, and
safety culture cultivation. Chapter 5 introduces the application of intelligent risk control and
security technology, including IoT monitoring, lightning and static electricity prevention,
digitalization of fire-fighting facilities, intelligent risk control platform, and digital audit
platform, demonstrating the application of technology in security management. Chapter 6
interprets the safety laws, regulations, and compliance pressures of gas stations, covering
the domestic regulatory system, international standard reference, special compliance in
the energy industry, as well as government supervision and third-party audit mechanisms.
Chapter 7 elaborates on the security audit and compliance management system, including
methodology, technical tools, compliance management framework, and mechanisms
for accountability and continuous improvement of major hazards. Chapter 8 introduces

successful practices, accident lessons, comparison between traditional and smart gas stations,



and global compliance collaboration cases through risk management practices and case
analysis. Chapter 9 looks forward to future development trends, explores the safety ecology
of smart gas stations, the transformation of risk management paradigms for hydrogen/charging
stations, the challenges of global compliance standards collaboration, and the potential
application of quantum computing in risk prediction. This book combines theoretical depth
and practical value, providing comprehensive and in-depth references for gas station safety
management personnel, researchers, and related practitioners, helping gas stations improve

their safety management level and cope with future challenges.
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As a key node in energy supply, the safety management of gas stations is directly related
to the safety of people’s lives and property, social stability, and economic development.
With the profound changes in the global energy landscape and the comprehensive arrival
of the digital age, gas station safety management is facing unprecedented challenges and
opportunities. In this context, conducting in-depth research on risk management in gas
station safety management has significant theoretical and practical significance.

From the perspective of industry characteristics, the oil stored and sold at gas stations
has characteristics such as flammability, explosiveness, and volatility. Once a safety accident
occurs, such as a fire or explosion, it often causes serious casualties and property damage.
Moreover, the rapid development of new energy vehicles in recent years has led to the
addition of new energy facilities such as charging stations at gas stations. These new energy
facilities have different requirements in terms of safety management compared to traditional
oil storage and sales. How to ensure the safe operation of new energy facilities has become
an urgent new problem to be solved in the safety management of gas stations.

Risk management is the core content of gas station safety management. Effective risk
management can help gas stations identify, assess, and control various risks, reducing the
probability of accidents occurring. This study has achieved multiple innovations based
on traditional risk management theory. Firstly, a collaborative mechanism integrating
audit management and risk management. Breaking through the limitations of previous
independence between the two, deeply embedding audit management nodes into the
entire risk management process, and building a linkage system of “risk identification audit
verification rectification closed-loop”. For example, by using a digital audit platform, the
risk level obtained from the risk matrix assessment is correlated in real-time with on-site
compliance verification data, so that the risk assessment results can be verified by auditing.
At the same time, the risk rectification situation can be tracked through auditing, forming a
management synergy and enhancing the scientificity and effectiveness of risk management.

Secondly, construct a risk assessment model suitable for the integration of traditional and




new energy scenarios. In response to the addition of new energy facilities such as charging
stations and hydrogen refueling at gas stations, the unique electrical safety risks and high-
voltage leakage risks are included in the evaluation system. The innovative introduction
of “dynamic risk coefficient” integrates multi-dimensional indicators such as equipment
parameters, environmental factors, and operating standards to achieve a unified quantitative
evaluation of traditional oil product risks and new energy risks, filling the gap of insufficient
coverage of new energy scenarios in existing evaluation models. Thirdly, establish a
methodology for global compliance risk management. By comparing the safety management
regulations and standards of gas stations at home and abroad, such as the differences
between the EU Fuel Quality Directive and the domestic Air Pollutant Emission Standards
for Gas Stations, a “Compliance Risk Weighting Algorithm” was established to quantify
the risk weights of compliance requirements in different regions. This provides an operable
compliance conversion tool for gas station enterprises operating across countries and solves
the problem of standard conflicts in different regions under the background of globalization.

With the acceleration of digital transformation, the theoretical framework of risk
management is also constantly developing and improving. The application of digital
technology, such as the Internet of Things, big data, artificial intelligence, etc., provides more
accurate and efficient tools and means for gas station risk management. At the same time,
the synergistic relationship between risk management and audit management is becoming
increasingly prominent. Audit management can not only supervise and evaluate the safety
management system and implementation of gas stations, but also provide important decision-
making basis for risk management.

At present, certain achievements have been made in the safety management and risk
management of gas stations both domestically and internationally, but there are also some
differences. Developed countries such as Europe and America have rich practical experience
in intelligent risk control. They have achieved real-time monitoring and precise control
of gas station risks through advanced technology and management models. In contrast,
although China has made great progress in gas station safety management, there is still room
for improvement in the application of intelligent risk control technology and innovation in
management models. Therefore, drawing on the practical cases of intelligent risk control in
Europe and America has important reference value for improving the safety management

level of gas stations in China.



This book takes risk management in gas station safety management as the research
object, systematically elaborating on the relevant theories and methods of gas station safety
management. In terms of content arrangement, this book not only covers the core processes
of gas station risk management, risk identification techniques, quantitative evaluation
models, and hierarchical control strategies, but also combines practical cases to deeply
analyze typical risk types and accident lessons of gas stations. At the same time, this book
also explores important issues such as the construction of a risk management system for gas
stations, the application of intelligent risk control and safety technology, safety laws and
regulations, and compliance pressures, and looks forward to the future development trends
of gas station safety management.

Due to the author’s limited level, there may be errors and inadequacies in the book. We
kindly ask readers to criticize and correct us.

Author
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