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ABSTRACT. Attempting to reduce greenhouse gas emissions makes natural gas highly preferred fuel, as evidenced by statistics. Safety and efficient fuel 
transportation to distribution networks have been posing more and more challenges to facilities and people. Statistical analysis of gas pipeline incidents in production 
and transportation is presented. This shows different types and frequency of incidents. Quantitative analysis of the main reasons for emergency leakage from 
transmission pipelines is made. Event trees are mapped showing likelihood of various emergency scenarios leading to fire, jet fire, vapor cloud explosion, and non-
ignition dispersion. There is a need for a national regulation of different standards for emergency planning that are not yet in place in our country. 
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РЕЗЮМЕ. Стремежът към намаляване на вредните емисии в околната среда прави природния газ изключително предпочитано гориво, което се доказва от 
статистиката на добива. Предизвикателствата пред съоръженията и човека стават все по-големи в усилията им да транспортират безопасно и по най-
ефективен начин горивото до разпределителните мрежи. Направен е статистически анализ на данни свързани с добива , транспорта, вида  и честотата на 
инцидентите при тръбен пренос на природен газ. Характеризирани са количествено основните причини за аварийно изтичане от преносни газопроводи. 
Построени са дървета на събитията, показващи вероятността за реализиране на различни аварийни сценарии, водещи до пожар, факелно горене , 
експлозия на облак от пари и дисперсия без запалване. Обоснована е необходимостта от национален регламент на различни норми за аварийно 
планиране, каквито в страната не съществуват. 
 
Ключови думи: природен газ, транспорт, инциденти 

 
Introduction 
 

Natural gas is driving a number of economies around the 
world, because it is compliant with modern environmental 
standards. The increased demand has led to the development 
of gas transmission networks to satisfy the markets. The more 
the transmission network evolves, the closer they are to 
settlements and sites. Such gas installations hide potential 
risks of a larger accident or ecological disaster. To avoid any 
incidents, it is necessary to thoroughly study documented 
cases of uncontrolled leakage of natural gas and to analyze 
the applied prevention methods. For this purpose, a statistical 
analysis of the frequency of the incidents was made, which 
allows quantifying the main causes of emergency leakage. 
This data would allow us to describe possible scenarios of 
development in case of potential accidents. The survey is 
centered on the gas transmission network in the European 
Union. It would serve to assess the risk of future projects in 
real gas distribution facilities. 
 
 
Trends in natural gas extraction 
 

The methods of exploration, extraction, storage and 
transport of natural gas have changed in recent years thanks 
to technological advances. Initially, the search was carried out 
by examining folded structures with traces of hydrocarbon 

accumulation. Given the location of the deposits, this is a long 
and difficult process. As consumption increases, there is a 
growing need for more efficient ways to detect raw material. 
The main purpose of the prospecting is to obtain a detailed 
picture of the depth and volume of the field before the start of 
the actual extraction process. In the past the preferred fields 
were the ones of small depth, great potential and easy access. 
Nowadays these preferred natural gas sources are exhausted. 
This fact forces geologists to look for non-standard and 
innovative methods for discovering new natural gas deposits. 
The most commonly exploited are the conventional ones, 
which are located in the so-called “traps”. They are 
accompanied by the presence of oil and water. With the help of 
new and innovative technologies in recent years, more and 
more unconventional fields are being discovered and 
developed. The raw material is placed in coal or shale layers 
beneath the surface. In the shale deposits most of the natural 
gas has already migrated from the rock. Due to the 
considerable geological differences between the conventional 
and unconventional fields different technologies for their 
extraction and processing have been developed (Павлова, 
Костова, 2012). 
 

As more and more fields are being developed natural gas 
has become an extremely attractive product. It is expected that 
the share of natural gas in the global energy market will reach 
40% by 2020. This is due to increased electricity consumption 
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