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Анотація 
Ця робота присвячена вивченню та опису загальних принципів роботи програмного забезпечення для 

класифікації небезпечних виробничих факторів з метою покращення систем безпеки та охорони праці. 
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Abstract 
This paper is devoted to the study and description of the general principles of the software for the classification of 

hazardous production factors in order to improve safety and occupational health systems. 
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Introduction 

In today's specialized production environment, occupational safety and health play a key role in ensuring 
the health of workers. One of the important aspects of ensuring safety in the workplace is the classification of 
hazardous production factors. Hazardous production factors can negatively affect the health of workers and 
the environment. 

 
Research results 

In many plants and factories, production is associated with the constant exposure of workers to adverse 
conditions [1-4]. Harmful and dangerous production factors are inextricably linked, they are precisely those 
factors that, acting on an employee, reduce his work capacity or lead to various diseases, they are often also 

called occupational diseases [5-11]. It is worth noting that the boundary between these two groups of 
factors is quite arbitrary. Under certain conditions, harmful production factors can become dangerous. For 
example, high humidity refers to unfavorable working conditions, it can cause various diseases of the 
respiratory system. If a person has to work with electric current in such conditions, then it becomes too 
dangerous, and not just harmful. 

All factors in any enterprise can have different origins. It is often possible to encounter unfavorable 
working conditions that arise due to the fault of the management. This issue requires special attention from 

the inspection authorities. It is hoped that most of the dangerous factors are of natural origin, and a person 
simply needs to take all measures to minimize their impact. GOST divides all harmful production factors 
into the following groups: 

1) Physical. 
2) Chemical. 
3) Biological. 
4) Psychophysiological, which include difficult and stressful working conditions [12-17]. 

The prevention of accidents can be greatly improved by the development of software that will allow 
early identification and analysis of harmful production factors, as well as the assessment of the risks 
associated with them. This opens the possibility for timely adoption of measures to prevent possible 
tragedies and improve working conditions [18-24]. 

General requirements for software development include creating a user-friendly interface that will allow 
users to easily use the program, as well as built-in data analysis algorithms for accurate risk classification. 
In addition, it is important to ensure the possibility of integration with existing security management 
systems at the enterprise. The following computer programs can be used to study the impact of dangerous 



and harmful production factors on occupational safety: "RegAnalyz" [25] for single-factor dependencies 

and "PlanExp" [26] for multi-factor ones. 
For example, you can cite several existing software systems that solve this issue: 
- IDSS (Internal dosimetry support system) – internal radiation dosimetry support system. The IDSS is 

designed to estimate internal exposure doses in both normal and emergency conditions. It is a flexible 
software product, which implements the most modern biokinetic and dosimetric models of ICRP. 

- IMIE (Individual Monitoring for Internal Exposure) – individual monitoring of internal exposure. 
IMIE is a set of interactive tools for interpreting biophysical measurement data, estimating individual 

internal exposure doses, tracking exposure history, and documenting the dose estimation process. The main 
goal of IMIE is the reconstruction of multiple inputs based on LVL measurements or bioassay data. 

- RNPP_Doses – a system for calculating annual doses of critical population groups living in the 
monitoring zone of the Rivne NPP. The software was developed to perform calculations of annual effective 
doses of critical population groups living in the RANPP observation area, for atmospheric emissions and 
liquid discharges of the RANPP under normal operating conditions. The methods of dose calculation 
implemented in the software are described in the methodological instructions "Control of doses of critical 

population groups in the surveillance zone of the Rivne NPP 
- KADO (SOARS) – Complex of operative analysis of the dosimetric condition in the area of the NPP 

location in emergency situations. CADO is designed to calculate doses and support decision-making 
regarding the introduction of countermeasures. Includes models for calculating atmospheric transport, 
external and internal radiation doses, as well as a module for justifying the introduction of urgent and 
urgent countermeasures. KADO has been used at the Rivne NPP since 2003, and was highly evaluated by 
IAEA experts during the OSART (Operating Safety Analysis Review Team) missions and by experts from 
several WANO (World Association of Nuclear Power Plant Operators) missions. According to the decision 

of NAEK "Energoatom", KADO was adapted and installed at all 4 operating nuclear power plants of 
Ukraine. These works were completed by the IRS in 2014 [27]. 

This software plays a very important role in ensuring the safety and protection of workers from harmful 
effects. This field is quite promising and allows the development of modern and relevant systems to have a 
wider range of tasks, more accurate calculations and a more convenient interface, taking into account new 
challenges and technologies, for example, the introduction of artificial intelligence that could predict the 
spread of emissions of hazardous substances. 

 
Conclusions 

Developing software that helps identify, analyze, and classify these factors can significantly improve the 
effectiveness of security and risk management systems. Examples of existing software systems confirm the 
success of this approach and its importance. Taking into account the potential introduction of new 
technologies, the opportunities for the development of occupational health and safety become even more 
promising. 
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