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Abstract. An analysis of the state of occupational safety at oil and gas industry facilities has been
carried out and effective measures have been developed to reduce occupational injuries. Despite government
support and existing regulations, the number of accidents in the industry remains high. The importance
of the introduction and continuous improvement of the occupational safety and health management system
in accordance with the requirements of legislation and modern technologies is emphasized. Using
the example of one of the oil and gas industry enterprises in the Samara region, the results of the introduction
of an occupational safety management system are analyzed, which have significantly reduced the level
of injuries. Innovations such as artificial intelligence that prevents workers from being staying in dangerous
areas, which increases workplace safety are suggested. The main conclusion is that the continuous
improvement of the occupational safety and health management system and the introduction of innovative
management methods are key factors for improving occupational safety in the oil and gas industry.
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Introduction

Currently, the state promotes the development of industry and recommends constant
monitoring of the state of labor protection. However, according to statistics, the level of occupational
injuries remains high.

An analysis of information from official sources of the supervisory authorities
of the Russian Federation over the past five years indicates that the peak of occupational injuries
at enterprises of the oil and gas industry (OGI) occurred in 2019 (21 cases), and the largest number
of deaths was recorded in 2021 (22 people) (fig. 1) [1].
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Fig. 1. Dynamics of occupational injuries at oil and gas industry facilities
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The key factors leading to accidents are: insufficient level of production control, violation
of technological regulations when performing work, severe divergencies from the established work
schedule and discipline, inefficient organization of the production process, as well as insufficient
knowledge and violation of the norms and rules of safe work.tion, many enterprises maintain
a formal approach to occupational safety issues.

The current situation clearly demonstrates the upmost importance of developing
and implementing effective measures to ensure a high level of safety at work. One of the most
significant steps in this direction is the step-by-step integration of the occupational safety
management system (OSMS), which guarantees the optimization and systematization
of the employee protection process. In accordance with the requirements of art. 212 of the Labor
Code of the Russian Federation, enterprises need to implement the OSMS and apply it on an ongoing
basis [2]. It is important to note that continuous improvement is required to ensure high efficiency.

A significant contribution to the development and modernization of the OSMS was made
by Russian researchers, including: A.V. Fedosov, A.R. Gubaidullina, E.N. Abdrakhmanova,
R.A. Shaibakov [3], E.V. Glebova [4], .M. Babintseva [5], A.M. Ganiev [6], Yu.A. Tempel [7].
However, their work is more focused on reviewing the basic tools for improving the OSMS.
Nevertheless, the effectiveness of traditional methods of system modernization cannot be denied,
since the results of their application demonstrate positive dynamics.

The purpose of the study is to improve the quality management system at OGI facilities.
To achieve it, it is necessary to solve the following tasks: to analyze the statistical data
of occupational injuries at OGI facilities; to analyze the regulatory framework governing the OGI
at OGI facilities; to develop effective measures to improve workplace safety at OGI facilities.

Research methods

The OSMS at OGI facilities is regulated by the Labor Code of the Russian Federation [1],
orders of the Ministry of Labor and Social Protection of the Russian Federation [8], orders
of the Federal Service for Environmental, Technological and Nuclear Supervision [9], as well
as interstate and Russian standards [10].

The main purpose of the QMS is to ensure safety during various types work, as well
as the prevention of occupational diseases and possible occupational injuries [11].

The main tasks of the OSMS include staff training in the basics of occupational safety,
methodological and informational support in the field of occupational safety, high-quality
recruitment, etc.

The main functions of the QMS include monitoring and analyzing the state of working
conditions, identifying and investigating the causes of occupational injuries and diseases, assessing
the current level of occupational safety, etc..

In the QMS, each employee of the enterprise is charged with a certain range
of responsibilities aimed at ensuring safety of working conditions. These responsibilities
are consolidated both in job descriptions and in workers’ manuals.

The overall responsibility for the state of occupational safety at the enterprise lies with
its owner, while the heads of structural divisions are personally responsible for creating
and maintaining safe working conditions for subordinates [12].

Thus, each employer is obliged to implement a OSMS, regardless of the number of staff,
the specifics of the work and the field of the organization's activity. At the same time, the effective
functioning of the OSMS is possible only with its competent development and consistent
implementation (fig. 2).
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Since the modernization of the OSMS is a continuous process without a fixed completion
point, its development and improvement must be carried out continuously. Every incident
that has led to negative consequences for the health of employees, threatening their safety
or the company's activities, requires a detailed investigation, analysis of the causes and adjustments
to the system based on the lessons learned. In addition, it is important to quickly adapt the OSMS
to changes in regulatory requirements established by regulatory authorities.

An analysis of the safety status at one of the OGI enterprises under study in the Samara
Region showed that until 2016, when there was no clearly structured OSMS, cases of occupational
injuries of varying severity were recorded on a monthly basis. Despite the introduction
of the system in 2016, there was no significant reduction in the level of injuries, which indicates
that it was formally introduced to comply with labor legislation. However, after a complete revision
and implementation in 2021. The improved version of the OSMS, based on previously accumulated
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experience, has reduced the number of accidents by more than 60 %. If until 2021, an average
of eight incidents per year were recorded, then after the further modernization of the system,
injuries continued to decrease, demonstrating a steady trend towards reaching almost zero levels.

To ensure a high level of occupational safety and industrial culture, it is necessary
to constantly monitor the state of occupational safety and health. This includes regular audits,
the appointment of responsible staff to check up the compliance, and the implementation
of an effective reporting system based on the results of these activities. Figure 3 shows the key
elements of the process of continuous improvement of the OSMS functioning.
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Fig. 3. The constant improvement of the OSMS functioning scheme

The main measures for continuous improvement of OSMS at oil and gas industry facilities
include:

1. Professional risk analysis and identification of high-risk facilities. This allows for timely
development and implementation of preventive measures, minimizing the likelihood of accidents.

2. Occupational safety training. This process should cover both the immediate supervisors
responsible for performing hazardous work and the employees employed in these areas.
The training should include work safety seminars, studying the use of personal protective
equipment, first aid, as well as other regulatory requirements in the field of occupational safety.

3. Development of local documentation. Regulation of issues related to the planning,
implementation and control of the effectiveness of the OSMS contributes to its effective
implementation and improvement. Local regulations should take into account the specifics
of the production process, potential risks and current legal requirements.

As a key measure to improve the OSMS, the authors propose the introduction of software
with artificial intelligence technology — a system to prevent personnel from entering dangerous
areas, both static and dynamic. This solution minimizes the risks of occupational injuries
and increases safety at the facility through continuous monitoring of employee movements.

To implement this technology, occupational safety and industrial safety specialists pre-
identify areas where there is a possibility of risks for employees. Then special sensors that record
the distance to the employee are installed in these areas. In case of approaching a dangerous area,
a vibration signal warning of the risk is transmitted to the employee's personal radio tag.
At the same time, light and sound alerts are activated in the danger zone or on the equipment,
as well as automatic locking of dangerous mechanisms is triggered, preventing accidents.

As a solution, it is proposed to implement a software and hardware package (SHP),
the structure of which is shown in fig. 4.
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Fig. 4. The structure of the software with artificial intelligence technology
«Systems for personnel entracne prevention in dynamic and static hazardous areas»

The hardware includes high-resolution stationary cameras, portable geomarks complete
with a base station (for identifying a specific employee and determining his location), servers
for data processing, data storage (if there is none at the enterprise), switching equipment,
information display devices and peripheral components.

The SHP will identify a complete list of types of violations of occupational health and safety
regulations: violations of the rules for wearing personal protective equipment (helmets, glasses,
earplugs, protective suits), crossing the boundaries of static or dynamic hazardous areas
in the immediate vicinity of working equipment, opening protective fences during the operation
of equipment, violations of the rules for temporary storage of products (overcrowded containers),
the intersection of products or other commodity and material values of special schutz-lines,
unauthorized interference in the technological process on working equipment, violations of the rules
for rigging operations.

Conclusion

Research shows that, despite continued government support in the field of occupational
safety, occupational injuries at NGO facilities remain an urgent problem. The key causes
of accidents are insufficient control, deviations from technological processes and non-compliance
with safety standards. The introduction, continuous improvement and updating of OSMS at OGI
enterprises are important steps towards achieving zero injuries, minimizing risks and improving
workplace safety.

The results of the analysis of the implementation of OSMS in OGIs, in particular, using
the example of one of the enterprises in the Samara region, confirm the effectiveness of continuous
updating and adaptation of the system based on the use of practical experience and taking
into account changes in legislation. Reducing the injury rate by more than 60 % after
the introduction of new standards and methods of occupational health and safety management
demonstrates the positive effect of a systematic approach to solving the problem.

As the main measures for improving the OSMS, the authors proposed the introduction
of an artificial intelligence management system into the OSMS — a system for preventing personnel
from being in dynamic and static hazardous areas. This measure makes it possible to significantly
reduce the level of occupational injuries at oil and gas facilities..

To further improve the QMS, it is necessary to introduce innovative technologies,
such as systems using artificial intelligence to prevent workers from being in dangerous areas,
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as well as conduct regular audits and training events. It is only through continuous analysis
and modernization of the QMS that significant improvements in working conditions
and the creation of a safe working environment can be achieved at all levels of the industry.
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