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IntroductionIntroduction –– Flaring and GHG emissionsFlaring and GHG emissions 

¾¾ Flaring is a highFlaring is a high--temperature oxidation process used to burntemperature oxidation process used to burn 

combustible components of waste gases from industrialcombustible components of waste gases from industrial 

operationsoperations 

¾¾  Flares are used in all segments of the oil and gas industryFlares are used in all segments of the oil and gas industry 

¾¾ Emissions of GHG like COEmissions of GHG like CO22 and Nand N22O are formed as product ofO are formed as product of 

combustion, while CHcombustion, while CH44 emissions are due to incompleteemissions are due to incomplete 

combustion or to operational problemscombustion or to operational problems 

What is Flaring ?What is Flaring ? 
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IntroductionIntroduction –– Flaring and GHG emissionsFlaring and GHG emissions 

¾¾ Venting is an uncontrolled release in atmosphere of gases notVenting is an uncontrolled release in atmosphere of gases not 

used and not burned in flaresused and not burned in flares 

¾¾ Venting is used in all segments of the oil and gas industryVenting is used in all segments of the oil and gas industry 

¾¾ Emissions of GHG like CHEmissions of GHG like CH44 are generally due to operationalare generally due to operational 

problems, leaks , pipes, storage orproblems, leaks , pipes, storage or blow downblow down 

What is Venting ?What is Venting ? 



IntroductionIntroduction –– FlaringFlaring and GHGand GHG emissionsemissions 

HowHow cancan wewe estimateestimate FlareFlare andand VentingVenting EmissionsEmissions?? 

LiteratureLiterature (EPA, API) and(EPA, API) and producersproducers provideprovide EmissionEmission FactorsFactors 

basedbased on:on: 

¾¾  fuelfuel volume;volume; 

¾¾  compositioncomposition ofof flaredflared gas;gas; 

¾¾ theoreticaltheoretical efficiencyefficiency.. 

EPAEPA suggestsuggest thatthat 
““properlyproperly operatedoperated 

flaresflares achieveachieve atat leastleast 
98%98% combustioncombustion 

efficiencyefficiency”” 

Flaring and venting are considered one of the major source of GHG 

(both methane and CO2). 
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IntroductionIntroduction –– Flaring and Venting GHGFlaring and Venting GHG 
emissionsemissions 

These data are affected by high uncertainties as they are basedThese data are affected by high uncertainties as they are based 
on:on: 

¾¾  Flows of flared/vented gas generally not meteredFlows of flared/vented gas generally not metered 

¾¾  Leakage not accounted forLeakage not accounted for 

¾¾  Low reliability of combustion efficiencyLow reliability of combustion efficiency 

The preferred methods for estimating emissions areThe preferred methods for estimating emissions are 

TEST DATATEST DATA 

Field measurements canField measurements can highlighthighlight substantial differences fromsubstantial differences from 

emission factorsemission factors 
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IntroductionIntroduction ––GHGGHG emissionsemissions 

ENIENI R&MR&M CR MRCR MR isis involvedinvolved in somein some projectsprojects relatedrelated toto 
GHGGHG reductionsreductions fromfrom industrialindustrial sourcessources.. 

Optical system withOptical system with FTFT--IRIR Remote Sensing is the onlyRemote Sensing is the only 
safe method to measure point source emissions withoutsafe method to measure point source emissions without 

sampling ports (chimneys, stacks and flares)sampling ports (chimneys, stacks and flares) 
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Measurements Methods 

¾¾ConventionalConventional methodsmethods applicableapplicable inin controlledcontrolled conditionsconditions 

¾¾IndirectIndirect methodsmethods:: flow*flow* andand compositioncomposition measurementmeasurement,, calorimetercalorimeter 

++ engineeringengineering calculationscalculations 

¾¾FTFT--IRIR RemoteRemote SensingSensing MethodMethod (Passive and(Passive and ActiveActive Mode)Mode) 

¾¾VIDEOIMAGINGVIDEOIMAGING IR and UV (laser)IR and UV (laser) 

** VolumetricVolumetric flowflow isis detecteddetected byby sensingsensing velocityvelocity in the pipein the pipe multipliedmultiplied byby crosscross sectionalsectional areaarea 

TheThe mainmain analyticalanalytical methodsmethods forfor monitoringmonitoring GHGGHG 
emissionsemissions fromfrom FlaresFlares//ventvent inin safesafe conditionsconditions are:are: 
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Measurements Methods – FT-IR 

FTFT--IR K300IR K300 –– Passive RemotePassive Remote 
SensingSensing SystemSystem forfor thethe 
detection of:detection of: 

•• CO,CO, COCO22 

•• NO, NONO, NO22,, NN22OO 

•• HClHCl, SO, SO22, H2O,, H2O, CHCH44 

ApplicableApplicable toto anyany emissionemission 
sourcesource withwith TT°° > 70> 70 °°CC,, 
includingincluding FlaresFlares 

InIn activeactive modemode allall majormajor 
GHG canGHG can bebe detecteddetected 

FT- IR: 
Fourier 
Trasformed 
InfraRed 
Spectroscopy 
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¾¾ IntensitiesIntensities ofof characteristiccharacteristic bandsbands areare usedused toto identifyidentify thethe 

compoundscompounds of interestof interest 

¾¾  AlgorithmsAlgorithms werewere developeddeveloped toto subtractsubtract backgroundbackground levellevel,, 

waterwater absorptionabsorption in thein the opticaloptical pathpath, temperature, temperature gradientsgradients inin 

thethe plumeplume,, slantslant distancedistance etc.etc. 

Measurements Methods – FT-IR 

Parameters needed for the elaboration: 

¾ geometric data (distance from the 

tip, heigth and diameter of stack) 

¾ meteo data (Pa, T° and UR%) 
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Experimental ActivityExperimental Activity 

BOURI FIELDBOURI FIELD 

SLOUGSLOUG DP3DP3 

DP4DP4 



Eni S.p.A.  Division Refining & Marketing Research Centre of Monterotondo 

ExperimentalExperimental ActivityActivity 

Remote Sensing FTIR PositioningRemote Sensing FTIR Positioning 
¾¾  Open Torch DP3Open Torch DP3 
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ExperimentalExperimental ActivityActivity 

Remote Sensing FTIR PositioningRemote Sensing FTIR Positioning 
¾¾K300K300 isis pointedpointed directlydirectly in (or over) thein (or over) the 
target gastarget gas plumeplume 
¾¾  RemoteRemote applicationsapplications areare possiblepossible aroundaround thethe 
flameflame ((unburnedunburned zoneszones)) 



 

Experimental ActivityExperimental Activity
 

Geometric ParametersGeometric Parameters 
 

Emission Heigh (m) 
Optical path 

(m) 
Diameter 

(m) 

Port Boiler Sloug 21 37 1 

Starboard Boiler Sloug 21 37 1 

Torch 
DP3 37 115 0.7 

Torch 
DP4 38 164 1.3 

Turbine 
1,2,3 13.7 37 2.1 
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Apportionment of CHApportionment of CH44 (as CO(as CO22 equivalent)equivalent) 


on total GHGon total GHG 


Emission Temp. H2O CO2 
CH4 

@ CO2 eq 
N2O 

@ CO2 eq 
CE 

efficiency 

(°C) (%) (%) 

Port Boiler 
Sloug 

119.8 15.6 98.26% 0.08% 1.66% 99.99 

Starboard Boiler 
Sloug 

133.7 13.8 99.47% 0.07% 0.46% 99.99 

Torch DP3 253 45.9 99.80% 0.03% 0.17% 99.96 

Torch DP4 370 26 99.84% 0.02% 0.13% -
Turbine – 

Hot Oil Heater 
B 

339.5 4.9 96.01% 0.13% 3.85% 99.66 
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DiscussionDiscussion 

¾¾  Meteorological effects onMeteorological effects on 
efficiency may be investigatedefficiency may be investigated 

¾¾  Methane is below detection limitsMethane is below detection limits 
in the cases investigatedin the cases investigated 

¾¾  Combustion efficiency may beCombustion efficiency may be 
controlled directly with Remotecontrolled directly with Remote 
SensingSensing 
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Conclusions 

¾¾  FTFT--IRIR technique was applied in off shore Eni sites:technique was applied in off shore Eni sites: 

methane was below detection limit 

¾¾IRIR techniquestechniques cancan successfullysuccessfully bebe usedused toto detectdetect 

pollutantpollutant emissionsemissions fromfrom flaringflaring andand ventingventing 
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CriticalCritical remarksremarks 

¾¾ TheThe assessmentassessment of GHGof GHG emittedemitted andand removedremoved fromfrom thethe 
atmosphereatmosphere isis high onhigh on bothboth politicalpolitical andand scientificscientific agendasagendas 

¾¾  MethodsMethods forfor properproper accountingaccounting areare neededneeded toto verifyverify thethe 
compliancecompliance toto thethe emissionemission tradingtrading schemesschemes 

¾¾  AchievingAchieving reliablereliable GHGGHG emissionemission inventoriesinventories atat facilityfacility levellevel isis 
anan importantimportant topictopic 

¾¾ DetectingDetecting andand analyzinganalyzing emissionemission changeschanges withwith uncertaintiesuncertainties 
willwill requirerequire thethe developmentdevelopment, the, the validationvalidation andand disseminateddisseminated 
useuse of highof high qualityquality –– possiblypossibly certifiedcertified –– analyticalanalytical methodsmethods forfor 
GHGGHG emissionsemissions 
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