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Abstract: Microclimatic conditions when working inside a dam are one of the 

factors to which the largest number of reservoir workers are exposed to harmful and 

dangerous effects [3, 6]. The hygienic characteristics of the technological process of a 

hydraulic structure (Urta-Chirchik hydroelectric power station (HPP)) revealed the 

specifics of working conditions [7]. The most significant production factors for 

occupational risk that influence the formation of working conditions at reservoirs are 

such factors of the production environment as unfavorable microclimate in the 

workplace [8]. It has been established that the work of workers in the main 

professions in terms of factors of the working environment, classes of working 

conditions and the degree of hazard, operating three reservoirs, belongs to the 

hazardous class 3.4 [1, 5]. 
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Introduction. Hydraulic structures are reservoirs for the detention, 

accumulation and storage of water, which is later used to meet the needs of the water 

sector [4]. Up to 5 thousand people work at these reservoirs. The labor of workers has 

direct national economic significance in providing water to irrigated agricultural 

lands and indirectly in providing electricity to the republic [2]. 

However, the issues of labor protection and health status of reservoir workers 

today remain open, since these problems are not covered in the world and domestic 

literature [11, 12]. There is no normative and methodological documentation on the 

issues of occupational hygiene and health protection of reservoir workers, covering 

information support for issues of monitoring working conditions and prevention of 

the health status of workers of hydraulic technical structures, which require their 

decision [14]. Specific working conditions are characterized by a lack of natural light, 

work in tunnels, underground without access to outside air [9]. Due to production 

needs, workers are forced to move horizontally and vertically over long distances 

[13]. If it is impossible to use lifting and transport equipment, they have to lift and 

move heavy loads manually and are under constant threat to their lives and the 

population of the nearby area [10]. 

Target research. To study the working conditions of workers of hydraulic 

structures of the Urta-Chirchik hydroelectric power station and determine the hazard 

class of production factors in the workplace. 
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Research methods. The objects of the study were the working conditions of 

workers employed at the hydraulic structures of the Urta-Chirchik hydroelectric 

power station. 

The work used sanitary-hygienic and statistical research methods. 

To consider the possibility of the impact of working conditions factors on the 

worker’s body, it was necessary to quantify the actual parameters of the factor in the 

workplace, determine the class of working conditions depending on the parameters of 

the factor and the presence of joint influence with other production factors. Then it 

was necessary to determine the level of occupational risk depending on the class of 

working conditions. 

To characterize working conditions, the following were studied: microclimate 

(temperature, relative humidity, air speed), noise, lighting, severity and intensity of 

the labor process. 

Meteorological conditions were measured in accordance with SanPiN No. 0324-

16 “Sanitary and hygienic standards for the microclimate of industrial premises” []. 

Temperature and relative air humidity were measured using an Assmann aspiration 

psychrometer; air movement - with a cup anemometer. In the dynamics of the 

working day, measurements of the illumination of each workplace were carried out. 

Noise measurements were carried out with a type 2 VShV – 003M sound level 

meter. Noise levels were measured according to methodological guidelines. The 

assessment of noise levels was carried out according to SanPiN No. 0325-16 

“Sanitary standards for permissible noise levels in workplaces” [26]. 

The severity of labor was studied in accordance with the “Methodological 

recommendations for assessing the severity of the labor process during workplace 

certification” [14]. The intensity of the labor process was studied in accordance with 

the “Methodological recommendations for assessing the intensity of the labor process 

during workplace certification” [15]. 

The determination of the class of working conditions was carried out in 

accordance with SanPiN No. 0141-03 “Hygienic classification of working conditions 

according to indicators of harmfulness and danger of factors in the working 

environment, severity and intensity of the labor process” [5]. 

The assessment of occupational risk when exposed to physical and chemical 

factors of the production environment in the workplace was carried out in accordance 

with the general scheme for assessing occupational risk and was based on an 

assessment of the class of working conditions by factors of the production 

environment and the labor process by class and degree of harmfulness and danger. 

The work uses methodological approaches to assessing working conditions through 

the risk of occupational diseases depending on the type of factors, the availability of 

information about the levels, time and mode of its prevalence, which are reflected in 

scientific and methodological documents. 

The severity of labor was studied in accordance with the “Methodological 

recommendations for assessing the severity of the labor process during workplace 

certification” [21]. The intensity of the labor process was studied in accordance with 

SanPiN No. 0141-03 “Hygienic classification of working conditions according to 
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indicators of harmfulness and danger of factors in the working environment, severity 

and intensity of the labor process” [22]. 

To characterize working conditions, the following were studied: microclimate 

(air temperature, relative humidity, air speed), noise, vibration, illumination” 

[2,3,10,17,24,36,37]. 

Meteorological conditions were measured in accordance with SanPiN No. 0324-

16 “Sanitary and hygienic standards for the microclimate of industrial premises” [34]. 

Temperature and relative air humidity were measured using an Assmann aspiration 

psychrometer; air movement - cup and vane anemometers. 

Noise and vibration measurements were carried out with a type 2 VShV – 003 

2M sound level meter. Noise levels were assessed according to SanPiN No. 0325-16 

[36] And vibration levels - SanPiN No. 0326-16 [37]. 

Air sampling at workplaces was carried out in accordance with SanPiN No. 

0327-16 “Requirements for organizing measurements of hazardous and harmful 

production factors during hygienic conformity assessment.” The determination of 

harmful gases - carbon oxide, nitrogen oxides, hydrogen sulfide was carried out using 

portable gas analyzers of the "PAG-3" and "ELAN" series. 

Research results. The hygienic characteristics of the technological process of 

hydraulic structures of the Urta-Chirchik hydroelectric power station revealed the 

specifics of working conditions. The most significant production factors for 

occupational risk that influence the formation of working conditions at reservoirs are 

such factors of the production environment as unfavorable microclimate in the 

workplace, lack of natural and low artificial light, noise, vibration, levels that exceed 

permissible values. Due to production needs, workers are forced to move horizontally 

and vertically over long distances. When lifting and transport equipment is not 

available, workers must lift and move heavy loads manually. 

During a hygienic assessment of industrial lighting, it was found that 

illumination levels at workplaces do not meet hygienic standards [4]. This is due to 

the fact that at all workplaces located in the body of the dam, in adits and tunnels, 

there is no natural lighting, and artificial lighting is low on average 3-4 lux, which in 

terms of harmfulness and danger of industrial environmental factors belongs to class 

3.2 [4]. 

Climatic conditions are formed under the influence of its geographical location. 

A characteristic feature of the climate of Uzbekistan is long, hot summers and rather 

cold winters with large fluctuations in air temperature both throughout the year and 

throughout the day, low mobility, very dry air and intense radiation.  

The location of the hydraulic structures of the Urta-Chirchik hydroelectric 

power station, according to the characteristics of the climatic regions, also belongs to 

the IV degree. 

Due to the specific design of the dam, workers are exposed to a cooling 

microclimate during the cold and warm periods of the year. The air temperature in the 

body of the dam in the warm and cold periods of the year is the same (10-12 
0 

C), 

which corresponds to class 3, degree 4 according to SanPiN SanPiN No. 0141-03 [4]. 

When the gates are opened, the drainage pumping station is constantly operating, 
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water passes through the collectors, through the joints of sections, the concrete of the 

body and base of the dam, through water outlet structures, pressure conduits, which 

are located throughout the body of the dam, the relative humidity at work places 

reaches 97-100% of the value. High air humidity is formed from several sources. In 

the first place there is the proximity of the reservoir bowl, the water of which seeps 

through the concrete walls, then in the dam tunnel there are various structures with an 

open water surface, when water is released for the operation of a nearby hydroelectric 

power station. As a result, the relative humidity in the body of the dam, in the tunnel 

and at various levels of the dam is determined at a level of up to 100%, which is why 

the working conditions in terms of relative humidity belong to class 3, degree 4. In 

addition, the movement of water through all structures leads to an increase in air 

speed to 3 - 4 m/s. 

Microclimatic conditions when working inside the dam are one of the factors to 

which the largest number of reservoir workers are exposed to harmful and dangerous 

effects. 

During the growing season (from April to October), workers are exposed to 

noise exceeding permissible levels by 18 dBA (class 3.2) and vibration exceeding 

permissible levels by 6 dB (class 3.1), taking into account the exposure time of less 

than 80% of the working time. 

When emissions from an emergency diesel power plant spread, working 

conditions are characterized by the content of carbon monoxide in the air of the 

working area at a level not exceeding the maximum permissible concentration (class 

2) . The integrated assessment of working conditions based on the totality of the 

existing unfavorable factors in the working environment at the hydraulic structures 

corresponds to class 3.4, which poses a risk to the health of workers. 

A study of the severity of the labor process showed that a number of production 

operations related to the maintenance of equipment and devices require the use of 

heavy manual work, staying in an uncomfortable fixed working position (class 3, 

degree 2) for more than 50% of the working time, moving vertically from one mark 

to another up and down up to 230m, horizontally extend up to 10 км (3rd class, 1st 

degree). 

Labor intensity is characterized by intellectual, sensory and emotional stress, 

which corresponds to class 3, degree 2. 

Hygienic studies were carried out on the workers of the technological laboratory 

for the operation of control and measuring equipment (KIA) by studying the chemical 

and physical factors of the production environment, identifying the influence of work 

activity on the severity and intensity of the labor process. 

The leading unfavorable factor in the working environment at the workplaces of 

seismologists located in the body of the dam is the unfavorable microclimate, which 

primarily depends on the specific design of the dam. The operating factors of the 

production environment when working in the dam body include noise and vibration, 

the quantitative characteristics of which at the main workplaces correspond to class 3, 

degree 1-2. Seismologists' work inside a dam is stressful and requires heavy manual 

handling . Seismology Group carries out seismometric work to control and operate 
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the KIA installed in the body of the dam, below ground level, at all levels of 1st, 2nd 

tiers and galleries. The group’s employees spend 80% of their working time 

monitoring the operation of the instrument, and if necessary, remove them and repair 

them in the laboratory. 

The team's job is to monitor foundation deformations and general movements 

of elements of the dam sections. A total of 1356 static devices are used. Hydrological 

studies are carried out in water pipelines, where sensors are installed to determine the 

abrasion of metal and concrete in 16, 21 sections, 56 sensors in total. Observations of 

vertical displacements are made by leveling the high-altitude side marks and triaxial 

gap gauges installed in the service gallery at levels 803.0; 817.0; cement loss and on 

the lower edge. 

Seismology Group carries out seismometric work to control and operate the KIA 

installed in the body of the dam, below ground level, at all levels of 1st, 2nd tiers and 

galleries. The group’s employees spend 80% of their working time monitoring the 

operation of the instrument, and if necessary, remove them and repair them in the 

laboratory. 

All members of the seismological group, being in the body of the dam, are 

exposed to the same unfavorable production factors: physical (microclimate, noise, 

vibration), illumination, severity and intensity of the labor process. 

The general assessment of the working conditions of the specialists of the group 

of seismologists is 3rd class 4th degree in terms of microclimate. 

Due to the specific design of the dam, the relative humidity of the air reaches 

100%, the speed of air movement due to the release of water from the reservoir 

reaches 5 m/s, and the air temperature during the warm and cold periods of the year 

remains at the same level of 11-14 
o 
C. 

All members of the seismological group, being in the body of the dam, are 

exposed to the same unfavorable production factors: physical (microclimate, noise, 

vibration), illumination, severity and intensity of the labor process. 

The work consists of monitoring the operation of the reservoir, forecasting the 

flow of water into the reservoir; control of groundwater levels, technical operation of 

observation wells, hydrometric posts; equipment maintenance and repair, well 

stability. 

The leading unfavorable factor in the working environment at the workplaces of 

specialists located in the body of the dam is the unfavorable microclimate, which 

primarily depends on the specific design of the dam. The operating factors of the 

production environment when working in the dam body include noise and vibration, 

the quantitative characteristics of which at the main workplaces correspond to class 3, 

degree 1-2. Seismologists' work inside a dam is stressful and involves heavy manual 

work. 

An assessment of the state of working conditions at each workplace, of 

workers engaged in harmful and dangerous work, made it possible to establish that 

22.3% of workplaces in the enterprise are in the zone from acceptable (2nd class) to 

harmful 3rd class, 1st and 2nd degree working conditions . The remaining workplaces 

are classified as harmful and dangerous working conditions, which at the studied 
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hydraulic structure amounted to 77.7% with conditions 10 or more times exceeding 

the maximum permissible level of working environment factors (class 3.3, 3.4). 

Tables 3.1 and 3.2 present the main results of the certification carried out according 

to the degree of harmfulness and danger. 
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Table 1 

General assessment of working conditions in accordance with the class and degree of harmful 

working conditions by production factors 

Working profession Class and degree of hazardous working conditions by factors General 

assessment 

of 

conditions 

labor 

Chemical 

factor 

Noise Vibration Microclimate Difficulty of 

work 

Tension 

labor 

1 2 3 4 5 6 7 8 

Dam department 

1.Dam Manager 2 3.2 3.1 3.3 3.1 3.3 3.4 

2.Deputy dam chief 2 3.2 3.1 3.3 3.1 3.3 3.4 

3.Chief power 

engineer 
- 3.2 3.1 3.2 3.1 3.3 3.4 

4.Chief hydraulic 

engineer 
2 3.2 3.1 3.3 3.1 3.3 3.4 

5. Dispatcher 

engineer 
- 3.1 3.1 3.3 2 3.3 3.4 

6.Hydraulic 

engineer 
2 3.3 3.2 3.4 3.1 3.3 3.4 

7. Operator on duty 

at pumping units 
2 3.2 3.1 3.4 3.3 3.2 3.4 

8. Electrician on duty 

electrical equipment 

repair 

2 3.2 3.1 3.4 3.2 3.2 3.4 

9. Electrician for 

repairing electrical 

equipment 

2 3.2 3.1 3.4 3.2 2 3.4 

10. Repairman 2 3.2 3.1 3.4 3.3 2 3.4 
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11. Signalman 2 3.3 3.1 3.4 3.1 2 3.4 

12. Observer of 

hydraulic structures 

- - - 3.3 3.3 3.1 3.3 

13.Overhead crane 

operator 

2 3.2 3.1 3.4 3.1 2 3.4 

 

Technological laboratory of KIA dam operation 

14. Head of 

laboratory 
2 3.2 3.1 3.4 3.2 3.3 3.4 

1 2 3 4 5 6 7 8 

15. Leading 

geodesy engineer 
2 3.2 3.1 3.4 3.2 3.2 3.4 

16. Surveyor 

engineer 
2 3.2 3.1 3.4 3.2 3.1 3.4 

17.Technician 

surveyor 
2 3.2 3.1 3.4 3.2 3.1 3.4 

18.Worker 2 3.2 3.1 3.4 3.2 2 3.4 

19. Leading 

electronics engineer 
2 3.1 3.1 3.4 3.2 3.2 3.4 

20.Electronics 

engineer 
2 3.2 3.1 3.4 3.2 3.1 3.4 

21.Technician – 

hydraulic engineer 
2 3.2 3.1 3.4 3.2 3.1 3.4 

22 Worker 2 3.2 3.1 3.4 3.2 2 3.4 

23. Leading 

engineer 

geoseismologist 

2 3.2 3.1 3.4 3.2 3.2 3.4 

24.Geoseismologica

l engineer 
2 3.2 3.1 3.4 3.2 3.1 3.4 
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25.Technician 

surveyor 
2 3.2 3.1 3.4 3.2 3.1 3.4 

1 2 3 4 5 6 7 8 

26.Worker 2 3.2 3.1 3.4 3.2 2 3.4 

Engineering integrated team 

27. Party leader 2 3.2 3.1 3.4 3.1 3.3 3.4 

28. Leading 

engineer geologist 
2 3.1 3.1 3.4 3.2 3.1 3.4 

29.Hydrologist 

engineer (1st 

category) 

2 3.2 3.1 3.4 3.2 3.1 3.4 

30.Hydrometer - 2 2 3.3 3.2 2 3.3 

31.Hydrologist 

engineer 
2 2 - 3.3 3.2 3.1 3.3 

32. Hydraulic 

technician 
- 3.2 3.1 3.4 3.2 3.1 3.4 

33. Worker 2 3.2 3.1 3.4 3.2 2 3.4 

 

 

table 2 

Results of workplace certification for working conditions 

in the “Operation Department of the Urta-Chirchik Hydroelectric Power Station ” 

 

 

Structural 

subdivision 

Quantity 

work places 

according to the 

conditions 

labor 

Number of 

employees 

employed 

at these 

workplaces 

Assessment of working conditions in the workplace based on the 

results 

certification 

Optimal 

and 

acceptab

le 

3.1 

I 

degrees 

3.2 

II 

degrees 

3.3 

III 

degrees 

3.4 

IV 

degrees 

Danger

ous 

(Extre

me) 
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1 2 3 4 5 6 7 8 9 

Dam department 13 42    1 13  

Technological 

laboratory 

operation 

KIA dam 

13 20     12  

Comprehensive 

the consignment 

engineering 

observations 

7 10    2 5  
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It has been established that the most common harmful production factor is an 

unsatisfactory microclimate of class 3.3 and 3.4, the second most common HPF is 

the lack of natural light and low artificial illumination, noise and vibration, under 

the conditions of their influence everyone who is involved in work in the body of 

the dam works . Night shifts employ 6.4%. 

Conclusions. It has been established that the work of workers in the main 

professions, in terms of factors of the working environment, classes of working 

conditions and the degree of harmfulness of the operating hydraulic structures of 

the Urta-Chirchik hydroelectric power station , belongs to the hazardous class 3.4.; 

workers of pumping stations - to class 3.2 and 3.3. Working conditions for divers 

of technical work - class 3.4. 
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