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Abstract. Assessment of the occupational risk of oil industry workers is an 
important aspect of compliance with safety requirements at oil industry 
enterprises in the extraction of energy resources. Solving the engineering 
problems facing the extraction of energy resources, including the tasks of 
assessing occupational risk, it is necessary to take into account as many 
factors as possible that affect the safe performance of work on the extraction 
of energy resources. The article deals with the impact of workers’ fatigue on 
their safety, and also a methodology for assessing the occupational risk of 
oil industry workers taking into account their fatigue is developed. 

1 Introduction 
One of the most widespread industries is the oil industry. In many ways, oil resources and 

their excavation predetermine the development of the country’s economy [1-5]. However, 

despite the importance and prevalence of the oil industry, it still remains one of the most 

dangerous spheres of activity for both humans and nature [6]. Therefore, industrial injuries 

at oil industry enterprises, in spite of the general downward trend in industrial injuries in 

Russia, remain at a high level and represent a serious problem [7, 8]. 

An essential role in reducing industrial injuries and protecting the health of workers is 

played by the assessment of occupational risks, which makes it possible to determine the 

hazards that can pose a threat to the worker’s life and health, to evaluate them and take 

appropriate measures to eliminate these hazards or mitigate the consequences of their 

implementation [9-11]. When assessing occupational risk, it is very important to take into 

account as many factors as possible that affect the safe performance of work. 

One of the factors that affects the safety of workers, in particular those of the oil industry, 

is fatigue, which has an adverse effect on a person’s performance, reducing his productivity, 

attentiveness and vigilance. This, in its turn, may lead to the risk of emergencies, the 

consequences of which at oil industry enterprises have one of the most negative effects on 

human health [12]. 

There exist various methods for assessment of occupational risk. However, they do not 

establish the relationship between fatigue and the level of occupational risk. It can be 
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assumed that taking into account the change in fatigue of oil industry workers during the 

work shift will make it possible to more fully assess the level of occupational risk of workers 

in this field. 

In foreign studies, it is noted that there are several objective and subjective methods for 

assessing fatigue. Objective methods are based on measurements and studies of brain activity, 

eye movement, cardiovascular reactions [13]. Subjective methods for assessing fatigue are 

based on questioning of oil industry workers. These methods have their drawbacks, as filling 

out the questionnaires can take up to 40 minutes [14]. 

The application of methods for assessing occupational risk makes it possible to take into 

account a multitude of factors affecting the safety of workers and to prevent accidents, 

thereby reducing the frequency of injuries at the enterprise. 

The purpose of this study was to develop a methodology for assessing the occupational 

risk of oil industry workers with regard to their fatigue. 

2 Methods and materials 
First of all, the already developed methods for assessing occupational risk that are used in 

Russia were analyzed. During the analysis it was found out that none of the methods takes 

into account the change in workers’ fatigue during the work shift. 

In order to make it possible to take into consideration the degree of fatigue of oil industry 

workers in the methodology under development, the work [15] was considered. 

Further, the factors that affect the level of the worker’s occupational risk were analyzed 

in order to take into account the most significant factors. 

By synthesizing the data obtained, a method for assessing the occupational risk of oil 

industry workers with regard to their fatigue was developed. 

Basic terms and definitions: occupational risk assessment, fatigue, oil field, special 

assessment of working conditions (SAWC). 

3 Results 
For use in the methodology for assessing occupational risk of changes in fatigue during the 

work shift, the formula (1) [15] was taken: 

𝐾 𝑓𝑎𝑡  = 1+ 0.37∙T,        (1) 

where T is the time from the beginning of the work shift, expressed in shares. 

With the help of this function, the effect of fatigue on the level of occupational risk can 

be accounted. 

When assessing occupational risk, occupational factors, the impact of which can lead to 

occupational diseases, shall be taken into consideration. Therefore, when developing the 

methodology, the data obtained during the SAWC were taken into account, since with the 

help of this measure the following factors are identified and the degree of their impact on the 

worker is assessed: factors that arise and adversely affect the worker in the course of 

performance of his professional duties; factors characterizing the severity of the work 

performed, as well as the tension; availability of means protecting workers and reducing the 

negative impact of hazardous production factors or harmful production factors on them; 

factors that depend on the worker’s compliance with safety requirements at the hazardous 

industrial facility. 

The assessment of these factors was carried out in points (from 0 to 10), since this method 

of assessment is simple and clear in the process of implementation. Also, standards were 

established for each factor. 
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The first and second groups of factors were assessed by points depending on the known 

classes of working conditions: 0 points - optimal (class 1); 1 point - acceptable (class 2); 2-8 

points - harmful (class 3); 10 points - hazardous (class 4). 

The third group of factors was assessed as follows: 0 points - all necessary PPE, 4-8 points 

- PPE does not meet the requirements, is defective or inconvenient, 10 points - complete 

absence of PPE. 

For the fourth group of factors, the following distribution was accepted: 0 points - all 

safety requirements are met, 4-8 points - the requirements for equipment operation are not 

fully met, 10 points - non-compliance with the established rules, which can lead to harm to 

the worker’s health. 

After assigning appropriate points to all factors, the level of occupational risk was 

calculated (2) taking into account (1): 

R= (𝑆max+
∑ 𝐹 1

n
i=1 +∑ 𝐹 2

n
j=1 +∑ 𝐹 3

n
a=1 +∑ 𝐹 4

n
b=1

(i+j+a+b)-1
) ∙𝐾 𝑓𝑎𝑡 ,        (2) 

where R is the risk level in points,, 

Smax is the maximum score for all four factors, 

F1.2.3.4 is the point assigned to the first, second, third and fourth factors, respectively, 

Кfat it the fatigue coefficient. 

After calculating the level of occupational risk, the resulting value in points is compared 

with different levels of risk, ranked as follows: 0-1 point - the lowest level of occupational 

risk; 1.1-2 points - an acceptable level; 2.1-4 points – an average level; 4.1-5.9 points – a 

high level; 6-10 points - the maximum level. 

4 Discussions and conclusions 
The developed methodology for assessing occupational risk takes into account the factors 

affecting the worker in the process of work activity, and also allows to take into consideration 

the influence of the degree of workers’ fatigue on the level of occupational risk, which, 

according to the proposed hypothesis, makes such assessment more complete. 

When monitoring the worker’s state during the day, the probability that the level of 

occupational risk will move to the next, higher level decreases significantly. 

The advantage of application of this risk assessment methodology is that it can be carried 

out without any special equipment, which simplifies the risk assessment procedure. The 

developed methodology can be used at oil industry enterprises. On the basis of this 

methodology, methods for assessing occupational risk for other industries can be developed. 
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