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IntroductionIntroduction ––GHGGHG emissionsemissions 

ENIENI isis involvedinvolved in somein some projectsprojects relatedrelated toto GHG (GHG (methanemethane)) 
reductionsreductions fromfrom industrialindustrial sourcessources:: 

¾¾  FlaringFlaring // VentingVenting 

¾¾  DiffuseDiffuse emissionsemissions ((tankstanks andand pipelinespipelines)) 

¾¾  FugitiveFugitive emissionsemissions 

Evidence of reduced quantities can be obtained byEvidence of reduced quantities can be obtained by 
Conventional methods (FID) and Optical system (Conventional methods (FID) and Optical system (FTFT--IRIR 

Remote Sensing to measure point source emissionsRemote Sensing to measure point source emissions 
without sampling ports chimneys, stacks and flares) butwithout sampling ports chimneys, stacks and flares) but 

they are time consuming and expensivethey are time consuming and expensive 



FacilitiesFacilities 
¾¾RefineriesRefineries 
¾¾Processing plantsProcessing plants 
¾¾Offshore oil platformOffshore oil platform 
¾¾TankersTankers 
¾¾LNG terminalsLNG terminals 
¾¾PipelinesPipelines 
¾¾Transmission linesTransmission lines 
¾¾Gas compression facilitiesGas compression facilities 
¾¾Chemical plantsChemical plants 
¾¾Power processing plantsPower processing plants 

¾Detection of losses of methane/VOC is of great interest for 
the oil, gas, chemical and power industry 
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Infrared spectral imaging systems may be 
used for 

– Fugitive gas leak imaging 

– Stack emission monitoring 

– Flare analysis 

– Safety and risk mitigation 
applications 

– Greenhouse gas emission 
quantification 



DrivingDriving forceforce forfor videovideo imagingimaging 

• A safer environment 

• Reduction of emissions 

• Minimization of product loss 

• Inspection of all the sources 

• Emission quantification according to the EPA alternative rule 

• Less exposure of operators 

• Responsible stake holder 

• Emission’s trading amongst multiple plants 

• Kyoto treaty 
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EniEni experienceexperience:: FugitiveFugitive gasgas leaksleaks 

¾¾  PreviousPrevious fieldfield activitiesactivities 
demonstrateddemonstrated thatthat the videocamerathe videocamera 
SherlockSherlock cancan detectdetect losseslosses > 6 g/> 6 g/hrhr 
andand quantifiesquantifies bigbig leaksleaks 

¾¾Smart LDAR canSmart LDAR can bebe conductedconducted 
moremore efficentlyefficently thanthan withwith FIDFID 

¾¾OfficialOfficial standardstandard forfor applicationapplication ofof 
videovideo camerascameras givesgives samesame resultsresults asas 
referencereference EpaEpa methodmethod 21correlation21correlation 
equationequation 

Comparison of methods and emission factors 
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Quantitative analysis by videoimaging 
• The Sherlock imaging spectrometer quantifies the concentration of the gas as well as mass flow rate 

using a standard Beers Law 

Shown above is an Ethane leak where the gas 
is colored red with the higher concentration 
shown in the brighter red. The concentration 
of any pixel within the gas cloud is shown on 
the right 
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From helicopter over two Off Shore Platforms 

¾Data from PAT (it is not an ENI 
site) 
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Test from 
helicopter 

¾¾Successful Airborne Test are also possibleSuccessful Airborne Test are also possible 

¾Pipe leaks 

¾Tank testing 

¾Data from PAT 
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Of f Shore Oil Platform 
Natural Gas Venting 

Absorptance of Natural Gas Leak Over Ocean 
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Eni experience off shore 

¾No vents are visible 

¾Hot spot 
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Eni experience off shore 

¾Hot spots 
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¾VENT 

of a generator 

set 

¾Off shore platform: DETAILS 
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In situ survey 
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On site gas plant:Tank Inspection 
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¾Gas plant : Search of losses 
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On shore Gas facility: 
vent 
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Data processing 
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Losses from valves? 
Neighbouring plant 
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¾Eni experience Thermal infrared camera 

¾Valve: Methane 

¾FID 11000 ppm 

¾The valve is colder 

¾ΔT 8 °C 
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Conclusions 
IR imaging techniques 

¾¾VideoVideo imagingimaging cancan bebe usedused toto quantifyquantify ventsvents and CHand CH44 losseslosses andand toto givegive evidenceevidence ofof 

reductionreduction actionsactions 

¾¾cancan bebe usedused toto detectdetect losseslosses inin notnot accessibleaccessible sourcesource 

¾¾cancan successfullysuccessfully bebe usedused toto detectdetect pollutantpollutant emissionsemissions fromfrom flaringflaring andand ventsvents 

¾¾CanCan bebe usedused toto prioritizeprioritize maintainancemaintainance work (work (tanktank inspectionsinspections, LDAR), LDAR) 

¾¾It also monitors temperatures that can be used for identifying aIt also monitors temperatures that can be used for identifying and trending hot andnd trending hot and 

cold spots for early maintenance planningcold spots for early maintenance planning. 

¾¾OtherOther specificspecific pollutantspollutants cancan bebe quantifiedquantified 

¾¾CanCan bebe usedused in ain a corporatecorporate approachapproach 
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Research perspective 

• Protocol for Operative guidelines needs to be developed 

• Scouting of other IR techniques (f.e. Raman) can be proposed 

• International patners are invoked for a JIP 

• Gas imaging is possible for H2S and methane 

• Suitable experimental field monitoring applications for 
qualitative purposes should be programmed 
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