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Complex of measures to reduce noise on the
environment and power plant personnel
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Abstract. The article considers the sources of noise that have a negative
effect on the electrician of the power plant, as well as on the environment.
The analysis showed that noise is the main harmful production factor that
adversely affects the working conditions of an electrician. In the course of
the study, a set of measures to reduce the impact of industrial noise on the
worker and the environment, including the installation of silencers, was
proposed. The material used for the manufacture of the silencer, which can
significantly reduce the level of industrial noise, was proposed.
Recommendations for adjusting the work and rest regime were developed,
and more effective personal protective equipment for an electrician was
selected..

1 Introduction

The creation of safe and healthy working conditions at production site continues to remain a
very pressing issue. The principle of labour protection consists in ensuring safe working
conditions for a worker at production site, an enterprise through compliance with hygienic
norms and rules, state standards, federal laws [1,2]. The life and health of the worker and,
consequently, his ability to work depends on the level of safety at work. World statistics
states that 3 million workers die every year from work-related injuries and occupational
diseases [3]. The growth of injuries, the number of deaths, the increase in occupational
diseases at work - all this provides the foundation for the development and improvement of
measures aimed at minimizing the impact of harmful and hazardous factors on workers
around the world. That is why this subject is topical.

2 Methods and materials

The purpose of this study is to develop measures to reduce the level of industrial noise at the
workplace of an electrician. In order to accomplish this purpose, a number of tasks were
completed:

1. Analysis of noise affecting the worker.

2. Detection and analysis of noise sources.
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3. Development of a set of measures to reduce the impact of industrial noise on an
electrician.

In order to solve these tasks, a number of scientific research methods were applied. At
the initial stage, the problem was formulated. The next step was a survey of a specific
workplace. In order to form a theoretical knowledge base in the area under study, a list of
domestic and foreign literature, regulatory legal documents was studied. The final stages
included: analysis of noise sources at the studied workplace, synthesis of the obtained data,
specification of methods for dealing with noise.

3 Results

An electrician at the power plant performs maintenance work on the equipment of this
enterprise. This position can be occupied by a person who has reached the age of 18, who
has professional training in this specialty, who has passed the exam for admission to work.
The work of an electrician includes: maintenance of the equipment of the enterprise; ensuring
the set mode for voltage, load, temperature; control of the substation operating mode; fixing
the load on outgoing connections supplying consumers [4,5]. An electrician is responsible
for the maintenance and trouble-free operation of electrical equipment every work shift. The
work shift of the specific electrician is 12 hours.

At the studied workplace the noise class of working conditions was established at 3.1.
(harmful working conditions) [6]. The worker is exposed to the negative effects of industrial
noise. The sources of this noise are the equipment used in the workshops (turbine units,
turbines, compressors, pipelines, valves). The data from the special assessment of working
conditions states that the equivalent sound level in the work area of an electrician amounts to
87 dB. This value exceeds the maximum permissible level for constant noise at workplaces
of industrial premises by 7 dB [7]. Such exposure to noise can lead to negative consequences.
These include occupational diseases, cardiovascular diseases, neuroses [8,9]. To eliminate or
mitigate such impact, there is a need to develop new or improve old methods of noise control
[10]. The most commonly used methods are noise control along the path of noise propagation
or at the noise receiving end.

As a method of control at the noise receiving end, it is proposed to replace the earplugs
that the electrician has with anti-noise headphones. They enable the worker to react to
information received from the outside (alarm signal, information from colleagues).
Depending on the make and model, the headphones can have a noise canceling effect of 37
dB.

To reduce noise along the path of its propagation, it is proposed to install a silencer in the
gas-air ducts. Based on the data of a special assessment of working conditions, a silencer of
the kind was designed (fig. 1).
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Fig. 1. Steam discharge silencer for sound level of 80-100 dB.

The top upper part is to prevent precipitation from the atmosphere from entering the
silencer. The middle is a continuation of the body; sound-absorbing cassettes are installed
inside, consisting of PTE basalt slabs, limited by glass fiber fabric and perforated stainless
steel sheets. The soundproofing of the body is made in a similar way. The cassettes create a
sound-absorbing volume in the form of annular channels along which the discharged medium
moves. In order to use the silencer effectively, it is necessary to know the sound insulation
index of the silencer (dB). When using the silencer at low frequencies, the sound insulation
index of the material used will be:

Rk=L—-Ly—10*lgoy+A+5=87-80—-10%1g0,02+1+5=30dB,
where L is the sound pressure level of the noise source in the working area, dB;
LH is the permissible sound pressure level, dB;
ar is the sound absorption coefficient of the inner lining of the silencer;
A is the adjustment, dB [11,12].

More detailed analysis can be performed after spectral analysis of the noise source. Using
the data obtained, the occupational safety department at production site will be able to select
noise silencers with the required parameters, which will effectively help to reduce the impact
of noise on the worker. The lower part is a heat and sound insulated body. Steam is supplied
by connecting the exhaust pipe to the silencer pipe. It is recommended to use basalt fiber as
a manufacturing material [13]. The steam pressure in the pipe before the relief valve is 27
MPa, the temperature is below 570 °C.

Protection by time is an additional effective method of controlling noise in the tested
workplace. Replacing a working day from 12 hours to 8 hours will lead to a decrease in the
equivalent sound level from 87 dB to 83 dB.
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4 Discussion

With the help of various methods of scientific research, certain data were obtained, on the
basis of which measures to improve working conditions at the workplace of an electrician of
an electric power plant were proposed, namely, to reduce the impact of industrial noise:

1. Replacement of the personal protective equipment in use with a more modern, effective

one.

2. Introduction at production site of steam discharge silencers for a sound level of 80-100

dB, providing a decrease in the level of industrial noise.

3. Application of protection by time.
The developed measures can be useful at their introduction at a given enterprise.

5 Conclusion

The application of a set of measures, including the installation of steam discharge silencers
in the gas-air ducts for a sound level of 80-100 dB, the correct and individual selection of
personal protective equipment and a reduction in the working day to 8 hours is a reasonable
solution. Replacing a working day from 12 to 8 hours will reduce the equivalent sound level
from 87 dB to 83 dB. The synergism of the use of therapeutic and prophylactic, engineering,
technical, organizational and other methods will lead to better results [14,15]. The state of
working conditions at the workplace is the main indicator of the efficiency of labour
protection at any enterprise [16].
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