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тривалості експлуатації трактора Dгран, а різниця (Dгран - Dфакт) – 
залишковому його ресурсу. Отримана оцінка залишкового ресурсу 
корелює з допустимим ризиком експлуатації трактора. 
 
 
 
УДК 631.1.004.18:636.22/28 

 
SAFETY MEASURES DURING OPERATION OF BIOGAS PLANT 

 
Skliar O.1, Boltianska N.1, Serebryakova N.2 

1Dmytro Motornyi Tavria State Agrotechnological University 
2Belarusian State Agrarian Technical University 

 
The rules are designed for workers who perform production tasks 

for the maintenance of biogas plants (BGP) during operation, as well as 
establish the basic requirements for maintenance of BGP [1]. General 
safety requirements.  

1. Persons not younger than 18 years of age are allowed to serve 
at BGP, only after undergoing training on labor protection at workplaces. 
The record of the briefing shall be kept in a logbook with the obligatory 
signature of the instructed workers and the person who conducted the 
briefing.  

2. Occupational safety training with service personnel should be 
conducted daily before changing jobs. Persons performing maintenance 
work at BGP undergo a medical examination at least once every 6 
months. Pregnant and lactating women are not allowed to work at BGP.  

3. When working with BGP it is necessary to remember about the 
explosion hazard of Methane and strictly monitor the tightness of the 
gasholder and its communication. If a gas leak is detected, the work 
must be stopped, the defect must be eliminated only by specialists who 
are well acquainted with the rules of handling explosive substances.  

4. Empty tanks and tanks of BGP are inspected by at least two 
specialists who know safety measures and are provided with hose gas 
masks, rubber gloves and safety ropes. After work, it is necessary to 
ventilate overalls in a specially designated room.  

5. The following dangerous and harmful production factors may 
occur during BGP maintenance work: high supply voltage of electrical 
installations, emission of toxic gases, increased noise level, vibrations, 
increased gas pressure, open flame [2,3].  

Biogas contains hydrogen sulfide (H2S), carbon dioxide (CO2) and 
methane. Methane, which is part of biogas, is virtually non-toxic. It is 
lighter than air, easily ignited and forms an explosive mixture with air (5-
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15% methane) or oxygen. In case of leakage, in the presence of 
ventilation, the gas evaporates without any consequences [4]. Hydrogen 
sulfide, if it poses a danger to human health, it occurs in small quantities 
and is easily detected by an unpleasant odor. Since hydrogen sulfide is 
heavier than air, care must be taken to ensure that this gas cannot 
accumulate in the recesses during leaks. At high concentrations, it dulls 
the perception of odor, which makes it difficult to detect and can lead to 
fatal poisoning, but once again it can be noted that the proportion of 
hydrogen sulfide in biogas is very small and is not more than 1%.  When 
operating a biogas plant, it is necessary to pay attention to the following 
[5]: 

 - inhalation of biogas in large quantities for a long time can cause 
poisoning, as the hydrogen sulfide contained in biogas is very toxic. 
Therefore, all rooms where there are appliances that use biogas should 
be regularly ventilated. Gas pipes must be regularly checked for leaks 
and protected from damage. Gas leaks must be detected with a soap 
emulsion or special devices. The use of open flames to detect gas leaks 
is prohibited. Biogas mixed with air in a ratio of 5% to 15% in the 
presence of a flash source with a temperature of 600oC or higher can 
cause an explosion. Open fire is dangerous at concentrations of biogas 
in the air over 12%. Thus, smoking and lighting a fire near the installation 
is prohibited. During welding, the distance to the gas equipment must be 
at least 10 meters. After draining the raw materials from the biogas 
plants for repair, the reactor must be ventilated, as there is a risk of 
explosion of a mixture of biogas and air. 

 - the pressure of gas supplied through the gas pipeline to the place 
of consumption should not exceed 0,15 MPa (1,5 kg/ cm2), and in front of 
gas appliances should not exceed 0,13 kg/ cm2. The reactor must be 
equipped with valves, hydraulic valves, which, if necessary, could 
disconnect it from the main discharge of excess pressure into the gas 
system in case it exceeds the norm.  

 - electrical equipment used must be grounded. The resistance of 
the ground wire should be no more than 4.0 Ohm. 

 - the main sources of sanitary danger are the presence in liquid 
manure and purulent effluents of helminth eggs, bacteria of Escherichia 
coli groups and other pathogenic microflora. Therefore, precautions must 
be taken to prevent infection. Yes, it is not recommended to consume 
food in the farm premises and near the biogas plant. 
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Unfortunately, serious accidents also occur in the biogas industry. 

The biogas plant has become very popular today. But with the increase 
in demand for biogas plants, the number of accidents, respectively, also 
increased. The reason for this, most likely, lies not only in the neglect of 
safety precautions, but also in the lack of understanding that work is 
carried out with a combustible gas that is highly flammable. Proceeding 
from this, the main requirements for safety engineering today in biogas 
production have been somewhat constrained [1, 2]. 

When operating equipment for biogas production and its use, it is 
necessary to take into account the explosiveness of methane. The 
danger of explosion occurs when mixing methane with air in a ratio of 5 
to 15% by volume. Therefore, the safety measures necessary to prevent 
fire and explosion must be strictly observed at the methane production 
plant and in the surrounding area [1, 2]. 

Gas tanks must be placed in sufficient capacity. distances from 
residential buildings, warehouses and public roads. The minimum 
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