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ЭКОЛОГИЮ 

 

Аннотация: В настоящее время выбросы вредных веществ 

нефтегазодобывающих предприятий представляют большую угрозу для 

экологии нашей страны. В данной статье рассматриваются основные 

причины загрязнений окружающей среды, проанализированы затраты на 

мероприятия по её охране, а также разобраны меры для обеспечения 

системы функциональной защиты нетфегазодобывающих предприятий, 

предназначенной для снижения возможного ущерба при аварийных 

ситуациях. 
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MINIMIZING THE NEGATIVE IMPACT OF RUSSIAN OIL AND 

GAS COMPANIES ON THE ENVIRONMENT 

 

Annotation: Today a serious threat to the environmental situation in the 

country is represented by emissions of harmful substances from oil and gas 

producing enterprises. In this connection, the main sources of environmental 

pollution have been analyzed in this article, and also the analysis of operating costs 

for measures for its protection has been carried out. Have been considered the main 

measures to provide a system of functional protection for non-gas production 

enterprises aimed at reducing the possible damage in emergency situations. 

Key words: ecology, oil, gas, environmental protection, accident. 

 

The basis of the powerful Russian fuel and energy complex is the extraction 

of oil and gas, which is also a major source of foreign exchange earnings to the state 

budget of the country. For example, during the 12 months’ period of the year 2014 

the revenue from the oil and gas industry amounted to 6 813 billion rubles. This 

corresponds to 48% of all federal budget revenues. 

At the same time, oil and gas industry is one of the most dangerous industries 

to the environment. For humans and the environment are harmful: 

 chemicals used while drilling and extracting oil; 
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 extracted hydrocarbons when produced in violation of the rules for 

handling them. [1] 

Table 1 presents data on operating costs for environmental protection in 

Russia. 

 

Table 1. 

Operating environmental costs in the Russian Federation (In actual prices, 

RUR million) [2] 

 

In the table one can see an increase in the costs of environmental protection 

measures during the reporting period (from 2012 to 2017). The development of basic 

models of functional protection of complex technical systems as part of oil and gas 

complex (OGC) is an integral part of the general theory of technological safety, 

which today is under development.  

Functional protection system for oil and gas production facilities - is a chain 

of interconnected elements (machines and structures). The purpose of the protection 

system is to prevent or at least reduce a potential damage in case of emergency. [3] 

General principles of safety in the oil and gas industry involve the possible 

methods of preventing, localizing the consequences of emergency situations that 

have arisen due to natural disasters or man-caused disasters.  

Security techniques can be divided conventionally into three groups: 

 methods of prevention of potential accidents; 
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 methods of localization of accidents at NGC objects and minimizing their 

consequences; 

 methods of terminating the operation of potentially hazardous objects of 

NGK.  

In its turn, the security in the oil and gas industry - usually means: 

 designing a system of measures which limit the striking, harmful factors; 

 construction of accident-free facilities; 

 developing a set of activities that contribute to the elimination of the 

consequences of accidents.  

The main elements of functional protection of potentially dangerous objects 

in NGK include the development of the list of special situations and their 

classification according to the degree of danger; the detachment of critical elements 

of NGK whose failure makes it impossible to secure the functioning of the whole 

system and to obtain the final results of the analysis. 

When designing the enterprises of oil and gas industry the necessary level of 

protection facilities and personnel from the explosion in the event of an accident is 

provided. Certain components must be considered when developing such systems. 

We indicate them in Table 2 [3]. 

Table 2.  

Main components of the explosion protection system at the enterprises 

Component Effect 

The donor system damaging effect 

acceptor system 
the need to protect (the enterprise personnel, 

equipment, materials) 

protective equipment 
the suppression of acts of the explosion to a safe 

level 

Choosing the type of protective structure or the method of acceptor protection 

acceptable levels of exposure to the acceptor system should be considered.  
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Staff should be provided with the pressure drop of air shock wave and noise 

impact to an acceptable level of protection as well as against uncontrolled release of 

hazardous substances and from the shock wave splinters.  

As for the equipment it should be provided with the protection against 

splinters, pressure air shock waves and the vibrations of installations and structures. 

Security level of projected and already under construction NGK can be 

increased with the use of techniques, assessing complex economic damage from 

possible emergency situations (ES) on the NGC objects if based on their actual cost. 

The calculation of the cost-effectiveness and justification of the  required level of 

budgetary and extra-budgetary funds at the stage of investment activities prevent 

emergencies and increase the level of security. 

The classification of emergency is applied which implies differentiation with 

respect to: 

1) occurrence area (part of enterprise); 

2) industry occurrence (type of brunch); 

3) nature of developing phenomena and processes in emergencies; 

4) range of expected impacts; 

5)  volume of attracted means and funds needed to liquidate the emergency 

situation consequences. 

Criterion 1 defines a group of emergency, criterion 2 - the type of emergency, 

criteria 2, 3 - kind of emergencies. Criteria 3-5 enable to classify emergencies on 

territorial scope and possible consequences. 

The classification distinguishes and treats separately different levels of ES: 

from the object to crash and national scale emergences [3]. 

Industry (oil and gas) level of minimizing the impact of ES on the environment 

includes organizational and technical measures. 

1. Organizational measures: 

 ecological substantiation of investment project documentation; 

 environmental impact assessment; 
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 engineering and environmental surveys; 

 environmental audit; 

 environmental insurance; 

 objects’ certification according to GOST R ISO 1400. 

2. Technical measures: 

 construction of environmental protection plants; 

 departmental monitoring; 

 diagnostics of technological equipment and pipelines; 

 land reclamation; 

 the financing of environmental protection measures; 

 financial benefits [3]. 

The actual problem is the absence at the moment in Russia of reliable and 

complete statistics on the size of pollution caused by oil and its components. Such 

data exist neither in the managerial bodies nor in any oil companies themselves. All 

figures given - are but a tentative assessment of the harmful effects of oil-production 

complex on the environment. Oil producing companies are hiding numerous cases 

of accidental pollution of the environment. Higher supervisory authorities are 

provided with the information on the pollution of the environment (air, surface and 

ground water, soil and ground), but it is often unreliable and not informative. Official 

figures on accidental pollution of the environment are several times understated.                 

All the structures and institutions that control the environmental state of the 

country, act apart. The information obtained is not collected together and analyzed. 

There is a vital need to develop and create a unified program that will group all the 

information and existing reporting forms and will provide the maximum use of new 

geo-information technologies and widespread use of remote sensing (exploring) of 

the Earth. 

Guidelines for creating such united information program are the following: 
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 modeling of oil spills in accidents with the help of which it will be possible 

to solve the complex of tasks to reduce the negative consequences of accidents 

caused by the release of oil into the environment; 

 the introduction of new devices and technologies to estimate the parameters 

of emergency processes in real-time;  

 development of methods and tools that will improve the responsiveness and 

tactical possibilities of institutions at various levels in the aftermath of accidents, 

coordination and effectiveness of their actions and planning. 

If these activities have been carried out it will become possible to determine 

fully and accurately the extent of accidents and inflicted damage to the environment 

both from economic and environmental points of view. Only then administrative and 

environmental authorities will get real opportunities to control the activities on 

elimination of the consequences of the accidents. This will increase the influence of 

environmental authorities, which try to make oil companies increase the amount of 

work on remediation of contaminated lands and improve the technology of oil 

production and its transportation. [4] 

Creation of a unified information system has several directions: 

1. assessment of available information provided by different departmental 

structures, the definition of its accuracy, representation of the scheme on the real 

growth of the series circuit adverse effects in time and space; 

2. analysis, study and introduction of new technologies and complexes of 

devices. Evaluation with their help of the parameters (area, volume, loss) of oil spills 

in real time. The use of remote sensing techniques; 

3. construction and analysis of environmental maps of the process of 

transformation of ecosystems; 

4. development of information modeling systems for assessing environmental 

impact of oil products; 

5. forecast of ecosystem functioning under the increasing influence of 

anthropogenic effects [5]. 
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