
Detection and measurement of the emission of 
natural gas from the gas transmission system



Objective

¾ The objective of the work was to find
the best available devices on the
market for detecting and measuring
fugitive emissions from natural gas
transmission infrastructure, and then to
verify their performance through
laboratory and field tests. After
analysis, 5 methane detection
devices were selected with 2 of them
allowing mission measurement.

Participating companies:

¾ GAZ-SYSTEM – Leader

¾ Enagas

¾ Gasunie

¾ Snam

¾ Fluxys

¾ GRT Gaz



The following 
parameters 
were 
evaluated for 
each of the 
five (5) leak 
detection 
technologies

¾ Ease-of-Use
¾ Speed of operation
¾ Long term stability
¾ Range of operation
¾ Error of sniffer instruments
¾ Path length concentration results
¾ Accuracy of flowrate measurements
¾ Leaking components (instrument qualitative approach)
¾ Repeatability
¾ Meteorological conditions and other aspects
¾ Safety certifications
¾ Instrument cost of acquisition



Main 
conclusions

¾ Since the use of more than two instruments seems 
not to be economically feasible, any combination 
of the measurement instruments and another 
detection unit may be a good option to reduce 
constraints from single instruments. 

¾ The combination of two instruments implies that 
either, one instrument will be the main “surveyor” 
and the other will complement the first one (for leak 
confirmation or quantification), or both instruments 
need to be used at the same time. 

¾ The combination of expensive technologies that 
also require more than one surveyor will become 
less attractive.

¾ The main factors influencing company's decisions for 
LDAR combination are: the companies’ needs and 
objectives for LDAR, the frequency of surveys and 
other cost-effective factors.



Test bench and example results
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Site: Test bench at the Enagás’ Metrological & Innovation Center in Zaragoza, Spain.
Device: SENSIT GOLD G2
Operator: SENSIT GOLD G2 LAB TEST
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												Detection and measurement of the emission of natural gas from the transmission system.

												Results from Tests in both Controlled and Operational Conditions 

						Results for differents concentrations and leak rates								0,5% methane

														2,5% methane

														50% methane

														99,5% methane

						Results from a total of 17 leaks found in operational conditions

						Results from repeatability tests and from distance (if applied)





LAB SENSIT 0.5

		FUGITIVE EMISSIONS TEST DATA FORM - REGISTRO DE EMISIONES FUGITIVAS

		GERG PROJECT "Detection and measurement of the emission of natural gas from the transmission system"



		Site:		Test bench at the Enagás’ Metrological & Innovation Center in Zaragoza, Spain.

		Device:		SENSIT GOLD G2

		Operator:		Raul Oliveira								LAB TEST



		DATE		TIME		GAS 
CONCENT. (%)		FLOW RATE (L/min)		LEAKING COMPONENT		SYSTEM PRESSURE (bar)		TEST RESULT
(% LEL)		Ambient temp. /wind speed		OBSERVATIONS

		3/2/20		10:10		0.5		0.69		V		6.7		1.7		9º/0,6 m/s



				10:27				0.73						1.8		10º/0,6 m/s



		3/2/20		10:42		0.5		0.73		F		15.7		1.0		10º/0,5 m/s



				10:51				0.54						1.0		10,7º/0,6 m/s



		3/2/20		11:06		0.5		0.54		C		12		1.8		9,7º/1,7 m/s



				11:13				0.54						1.6		9,7º/1,0 m/s



		3/2/20		11:50		0.5		0.65		OEL		1.0		3.8		9,5º/1,0 m/s



				11:55				0.65						3.5		9,5º/1,0 m/s



		3/2/20		11:59		0.5		13.06		OEL		1.1		3.1		10º/1,5 m/s 



				12:03				13.06						2.6		10,9º/1,8 m/s













		GENERAL OBSERVATIONS:











LAB SENSIT 2.5

		FUGITIVE EMISSIONS TEST DATA FORM - REGISTRO DE EMISIONES FUGITIVAS

		GERG PROJECT "Detection and measurement of the emission of natural gas from the transmission system"



		Site:		Test bench at the Enagás’ Metrological & Innovation Center in Zaragoza, Spain.

		Device:		SENSIT GOLD G2

		Operator:		Raul Oliveira								LAB TEST



		DATE		TIME		GAS 
CONCENT. (%)		FLOW RATE (L/min)		LEAKING COMPONENT		SYSTEM PRESSURE (bar)		TEST RESULT
(% LEL)		Ambient temp. /wind speed		OBSERVATIONS

		3/2/20		14:40		2.5		0.56		V		6.6		34.0		10,3º/0,6 m/s



				14:46				0.56						22.7		10,9º/0,2 m/s



		3/2/20		15:00		2.5		4.50		V		15.6		27.1		11,2º/0,6 m/s



				15:06				4.19						29.7		11,5º/0,7 m/s



		3/2/20		15:21		2.5		2.19		F		34		3.1		10º/0,7 m/s



				15:28				2.04						3.7		8,6º/0,8 m/s



		3/2/20		15:35		2.5		1.80		C		34.0		34.6		8,8º/0,6 m/s



				15:40				1.78						29.2		9,0º/0,7 m/s



		3/2/20		16:10		2.5		1.94		OEL		1		46.2		9,5º/0,6 m/s



				16:15				1.95						46.7		9,2º/1,1 m/s



		3/2/20		16:20		2.5		12.98		OEL		1.1		35.4		9,0º/0,6 m/s



				16:25				12.98						38.5		8,7º/0,5 m/s













		GENERAL OBSERVATIONS:











LAB SENSIT 50

		FUGITIVE EMISSIONS TEST DATA FORM - REGISTRO DE EMISIONES FUGITIVAS

		GERG PROJECT "Detection and measurement of the emission of natural gas from the transmission system"



		Site:		Test bench at the Enagás’ Metrological & Innovation Center in Zaragoza, Spain.

		Device:		SENSIT GOLD G2

		Operator:		SENSIT GOLD G2								LAB TEST



		DATE		TIME		GAS 
CONCENT. (%)		FLOW RATE (L/min)		LEAKING COMPONENT		SYSTEM PRESSURE (bar)		TEST RESULT
(% vol)		Ambient temp. /wind speed		OBSERVATIONS

		3/3/20		9:35		50		3.32		V		12		42.6		7,8º/0,5m/s



				9:43				3.37						37.0		8,5º/0,1m/s



		3/3/20		10:06		50		1.8		F		31.7		6.5		8,5º/0,4m/s



				10:11				1.89						10.5		8,8º/0,4m/s



		3/3/20		10:20		50		1.94		C		31.6		36.3		8,9º/0,4m/s



				10:29				1.81						46.4		9,0º/0,3m/s



		3/3/20		10:35		50		2.27		OEL		1.0		59.5		9,4º/0,3m/s



				10:42				2.27						59.0		9,6º/0,4m/s



		3/3/20		10:47		50		11.34		OEL		1.1		54.7		10,0º/0,3m/s



				10:57				11.34						53.7		10,4º/0,4m/s













		GENERAL OBSERVATIONS:















LAB SENSIT 100

		FUGITIVE EMISSIONS TEST DATA FORM - REGISTRO DE EMISIONES FUGITIVAS

		GERG PROJECT "Detection and measurement of the emission of natural gas from the transmission system"



		Site:		Test bench at the Enagás’ Metrological & Innovation Center in Zaragoza, Spain.

		Device:		SENSIT GOLD G2

		Operator:		Raul Oliveira								LAB TEST



		DATE		TIME		GAS 
CONCENT. (%)		FLOW RATE (L/min)		LEAKING COMPONENT		SYSTEM PRESSURE (bar)		TEST RESULT
(% vol)		Ambient temp. /wind speed		OBSERVATIONS

		3/3/20		12:05		100		0.58		V		6.2		70.3		13º/0,2m/s



				12:11				0.54						72.5		13,1º/0,4m/s



		3/3/20		12:34		100		2.38		V		10.4		60.0		14,2º/1,0m/s



				12:41				2.50						63.4		14,9º/0,8m/s



		3/3/20		12:51		100		15.83		V		30.3		60.4		15º/0,4m/s



				13:00				15.95						75.7		15,2º/1,0m/s



		3/3/20		15:35		100		0.58		F		13.4		13.3		16,7º/0,5m/s



				15:45				0.63						12.8		17,3º/0,3m/s



		3/3/20		16:18		100		1.54		F		25.1		22.2		15,5º/0,1m/s



				16:24				1.54						25.5		16º/0,1m/s



		3/3/20		16:35		100		2.20		F		36.8		25.5		16,2º/0,3m/s



				16:43				2.10						26.2		16,5º/0,2m/s



		3/3/20		16:54		100		0.50		C		10.2		76.2		17,0º/0,4m/s



				17:05				0.49						50.3		17,5º/0,5m/s



		3/4/20		14:48		100		2.06		C		31.3		90.0		18,6º/0,5m/s



				14:55				2.09						80.2		19,0º/1,0m/s



		3/4/20		15:52		100		0.50		OEL		1		100		19,6º/0,4m/s



				15:56				0.50						100		19,9º/0,2m/s



		3/4/20		16:04		100		2.00		OEL		1		100		20,5º/0,3m/s



				16:08				2.00						100		20,5º/0,4m/s



		3/4/20		16:13		100		10.00		OEL		1.1		100		20,7º/0,1m/s

																														 

				16:18				10.00						100		20,8º/0,1m/s



		3/4/20		16:23		100		20.00		OEL		1.2		58		20,7º/0,2m/s



				16:34				20.00						93.6		20,6º/0,3m/s













		GENERAL OBSERVATIONS:















FIELD Tests

		FUGITIVE EMISSIONS TEST DATA FORM - REGISTRO DE EMISIONES FUGITIVAS

				GERG PROJECT "Detection and measurement of the emission of natural gas from the transmission system"

		Site:		Yela Underground Storage Facility and adjoining Transportation Units



																FIELD TEST



		DATE		LEAK NUMB.		UNIT AREA		NEAR TAG REFERENCE		COMPONENT TYPE		LEAK LOCATION		SYSTEM PRESSURE		DESCRIPTION				DEVICE 
(units)		TEST RESULT		OBSERVATIONS

		3/4/20		1		LACAP (interior)
 		V61		C		Línea a panel de control 2		16		Connecton in the "T" shape next to V61				GOLD G2
(% LEL)		5000

		3/4/20		2		LACAP (interior)
 		EnCal 3000		OEL		Venteo del cromatografo.		16		Near the axial compressor module + NG refrigeration				GOLD G2
(% vol)		365000

		3/4/20		3		LACAP (interior)
 		V2		C				16		Threaded connection in line connected the the body of a main circuit's control valve.				GOLD G2
(% LEL)		25000		found by this instrument

		3/4/20		4		LACAP (interior)
 		Línea 1		F				16		Flange of exchangable pipeline, dowstream				GOLD G2
(% LEL)		400

		3/4/20		5		Regulation Station to LACAP (exterior)				C				16		CMI. Cap at the first regulator				GOLD G2
(% LEL)		4600

		3/4/20		6		Regulation Station to LACAP (exterior)				OEL				16		Pinhole on top of the gear box of a position valve				GOLD G2
(% LEL)		40000		found by this instrument

		3/4/20		7		Regulation Station to LACAP (exterior)				F				60		Vent line. West from HV-6				GOLD G2
(% VOL)		62000

		3/4/20		8		Metering Station line B		Pressure transmitter		C				60		Cap in the transmitter needle manifold				GOLD G2
(% vol)		462000

		3/4/20		9		Vecinity of the Metering station				C				60		Grease cap at manual valve				GOLD G2
(% vol)		460000

		3/4/20		10		Metering station line A				F				60		Lower flange. Filter G-20 (leak tag number 941-A)				GOLD G2
(% LEL)		1300

		3/4/20		11		Metering station line A				F				60		Flange upstream from the flow meter
(leak tag number 940-A)				GOLD G2
(% LEL)		750

		3/4/20		12		Metering station line A				F				60		Below the flow meter, valve flange 
(leak tag number 939-A)				GOLD G2
(% LEL)		200

		3/4/20		13		Metering station line A				F				60		Upstream flange of the oulet manual valve
(leak tag number 937-A)				GOLD G2
(% LEL)		300

		3/4/20		14		Metering station line A				F				60		Upper flange from the manual valve the bypasses both lines.
(leak tag number 938-A)				GOLD G2
(% LEL)		600

		3/4/20		15		Regulation station to LACAP (9 to 4bar)		PT-809		C				1.6		1st connection				GOLD G2
(% LEL)		650

		3/4/20		16		Regulation station to LACAP (9 to 4bar)				C				1.6		Downstream from D806, cap at vent regulador				GOLD G2
(% LEL)		2600

		3/4/20		17		Regulation station to LACAP (9 to 4bar)				F				0.5		Flange at the line to cogeneator at 3 m height				GOLD G2
(% LEL)		500.0



		GENERAL OBSERVATIONS:						This device determines concentration in %LEL and %Vol, results were converted to ppmv











Acc test

		ACCURACY TEST SHEET - REGISTRO DE TEST DE EXACTITUD

		GERG PROJECT "Detection and measurement of the emission of natural gas from the transmission system"



		Site:		Test bench at the Enagás’ Metrological & Innovation Center in Zaragoza, Spain.



				Flow rate:		2,09 l/min						Ambient temp.:		19-20º

				Leaking component:		Connection						Wind speed:		0,3-0,7 m/s

				Methane gas concent:		100%



				HXG-3P 
(% vol)		LMM (ppmxm)		DP-IR 
(% vol)		ULTRA M (l/h)		QL320 
(l/min)		OBSERVATIONS



		OPERATOR		Raul Oliveira		David Ranum		Bryan Chambers		Katharina		Jon Morris





		Time period of measures		15:05
15:11





		RESULT 1		79.2





		RESULT 2		78.6





		RESULT 3		79.0





		RESULT 4		73.6





		RESULT 5		73.8





		RESULT 6		75.2





		RESULT 7		72.1





		RESULT 8		74.0





		RESULT 9		90.00





		RESULT 10		80.20







		GENERAL OBSERVATIONS:
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THANK YOU!
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