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Note by the secretariat 

Summary 

 This questionnaire is prepared by the Rapporteur from Ukraine, in accordance with the 
decision of the Ad Hoc Group of Experts on the Supply and Use of Gas, taken at its eighth 
session in January 2007 in Geneva (ECE/ENERGY/WP.3/GE.5/2008/2, para. 8 (b)). Replies 
to the questionnaire will constitute the basis for the preparation of a draft consolidated report 
on the topic “Methods for detection of gas leakages during gas industry operations”. 

 The questionnaire should be completed and sent to the General Rapporteur from Ukraine, 
Mr. Igor Ponomarenko, Director, Foreign Relations, Ukrtransgas, AC9/2 Klovsky Uzviz, 
01021 Kiev, Ukraine. Tel: +380 44 461 20 76, Fax: +380 44 254 33 56 and e-mail: 
ponomarenko.utg@naftogaz.net, with a copy to the secretariat. 
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I. Introduction 

1.  With the growth in methane production over recent years, the problem of the gas entering 
the atmosphere through leakages has acquired an environmental dimension, in addition to its 
economic implications (in countries with a developed transport infrastructure, losses in transport 
amount to as much as 0.7 per cent of the gas transported). 

2. Despite the fact that methane does not have a direct adverse impact on the human organism 
(its maximum permitted concentration as an atmospheric pollutant is fairly high, and its density 
considerably lower than that of air), it is a key member of the “greenhouse gas” family. Its 
specific negative effects on the climate are at least 20 times more pronounced than those of 
carbon dioxide. The need to reduce greenhouse gas emissions is reflected in the provisions of the 
Kyoto Protocol. 

II. Problem 

3. Gas industry operations have a significant impact on the environment, as the specific 
nature of their work involves the release of natural gas into the air, including through leaks in 
technical equipment.  

4. Losses occurring during the transport of gas along pipelines, both main lines and 
distribution lines, and during storage have technical causes, such as:  

• High pressure;  

• Large diameters and length of the pipeline network;  

• Large numbers of shut-off and control valves;  

• Complexity of the hook-up equipment.  

III. Sources of gas leaks and methods for their detection  

5. The following represent potential sources of leaks:  

• Welded seams in pipelines and other equipment;  

• Armature flanges and pistons;  

• Integrity of the seals in supply lines and hook-up equipment, which can also have an 
effect. 

6. Clearly, the volume of network gas that leaks out during transport depends on:  

• Overall length of the network of pipelines; 

• “Gas reserves” in the pipelines;  

• Number of compressor stations and gas distribution stations, their capacity and 
technological equipment. 
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Table 1 

Methane detection methods 

Gas industry Methods 
Extraction Transmission Storage Distribution 

Visual inspection     
• on foot •  •  •  •  
• by vehicle •  •  •  •  
• from the air •  •  •  •  

Flame ionization detection      
Semiconductor detection      
Thermal conductivity detection     
Infrared detection     
Tunable diode laser spectrometer      
Photo-acoustic detection      
Catalytic detectors      
Electro-chemical detectors      
Tracer gas method     

     
n.a. - not applicable   inc. - incidentally, occasionally  
fr. - frequently used  u. - unknown method 

7. There are several methods in existence and in use for detecting and quantifying leakages. 
The selection of the method to be used is determined by such factors as the locality where the 
gas is to be detected, the type of supply lines and equipment, the pressure of the gas, and the 
financial and organizational capacities of the enterprise. The need to identify the location of gas 
leakages is primarily determined by such considerations as the need to ensure safe working 
conditions for maintenance staff and to protect the health and lives of the local population; the 
need to prevent accidents; and the need to maintain an acceptable reliability level in the supply 
of gas. 

Table 2 

Quantification of methane leaks 

Gas industry Methods  
Extraction Transport Storage Distribution 

Calculating the actual process flow balance      
Computer process simulation      
Emission factors for standard equipment      
Applying methane dispersion models      
Pressure decay tests in isolated parts of the 
  distribution system 

    

     
y. - yes   u. - unknown method 
n. - no     
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IV. Methods and equipment for fixing methane leaks  

8. When leakages are detected they are either promptly fixed by repair teams or, if necessary, 
steps are taken to carry out large-scale repairs.  

9.  New methods and equipment are currently being developed or already in existence for 
fixing leaks. Work in this area is intended to reseal links and equipment in gas supply lines as 
quickly as possible, to prevent the escape of any gas and to ensure a high degree of reliability. 
The availability of appropriate production facilities (diagnostic laboratories, repair units and 
workshops), and the proper organization of their work are of crucial importance in ensuring the 
efficient detection and fixing of leaks. 

Table 3 

Methods and equipment for fixing methane leaks 

Gas industry 
Methods and equipment  

Extraction Transport Storage Distribution 
Replacing poorly sealed equipment 
  and sections of pipelines 

    

Use of equipment without draining 
  gas from supply lines  

    

Use of polymer strapping and 
  sleeves  

    

Use of filling materials, such as 
  putties etc., to seal shut-off valves 

    

Other: 
•  
•  
•  

    

 
y. - yes   u. - unknown method 
n. - no    

----- 


