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Objectives and Goal of the Project 
 
¾  Sources Identification and Estimation of 

fugitive emissions in a Gas 

Trasnsportation Infrastructure (three ¾ Identification of the compressor 
compressor stations) station critical items 

¾  In-field application of measurement 
¾ Creation of a supporting tool for 

techniques and emission factors 
plant O&M planning targeting the

estimation based on EPA 21 approach 
reduction of fugitive emissions 

¾  Database created with all of the items of 

the compressor stations and related 

emission factors 

Eni R&M technical partner in the project design & development 
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Main Steps 
 

1)1) Census and measurement campaign of the plant itemsCensus and measurement campaign of the plant items 

2)2) Data gathering and emission factors estimationData gathering and emission factors estimation 

3)3) Results and conclusionsResults and conclusions 
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Gas Transportation Infrastructure 
 
The infrastructure considered in this extensive campaign is:The infrastructure considered in this extensive campaign is: 

¾¾ Three Compression Stations withThree Compression Stations with turbomachinesturbomachines installedinstalled 

having a power of over 380 MWhaving a power of over 380 MW 

¾¾ About 380 km pipeline (48” pipe diameter)About 380 km pipeline (48” pipe diameter) 

Eni Gas & Power 5 



Compression Station items census 
 
¾¾ Gathering of all the plant documentation (CSGathering of all the plant documentation (CS P&IDsP&IDs and manuals)and manuals) 

¾¾  Identification and classification of all of the itemsIdentification and classification of all of the items 

¾¾  Creation of a database fed with items parametersCreation of a database fed with items parameters 
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Compression Station items census 
 
Identification and classification of all of the compression statIdentification and classification of all of the compression station itemsion items 

All of the items have been classified in two main types:All of the items have been classified in two main types:
 
¾¾ Type A: items related to the turboType A: items related to the turbo--compressors operationcompressors operation 
 

¾¾ Type B: items related to the whole compressor stationType B: items related to the whole compressor station
 

Type A [#] Type B [#] Total [#] 

CS1 2700 1065 3764 

CS2 400 1146 1546 

CS3 670 2331 3001 

Totale 3770 4599 8311 
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Compression Station items census 
 
CreaCreation of a database with all of the items paration of a database with all of the items parametersmeters 
 

Parameters used in the database:Parameters used in the database: 

¾¾ IDID 

¾¾ P&ID codeP&ID code 

¾¾ IteItemm IDID 

¾¾ TypeType 

¾¾ Plant areaPlant area 

¾¾ SizeSize 

¾¾ Stream typeStream type 

¾¾ Pressure, temperature and mass flowPressure, temperature and mass flow
 

¾¾ Worked hours and last maintenanceWorked hours and last maintenance
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Compressor stations items census 

Sampling percentage of the different types: 

Compressor 
Station Type A Type B Total Items Measured 

Items 

CS1 33% (3TK) 100% 3764 1501 

CS2 67% (2TK) 40-50% 1546 1088 

CS3 60% (3TK) 40-50% 3001 1275 

Type A: turbo compressors (TK)
 

Type B: common items (filters, fuel gas lines, etc etc.)
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Main Steps 
 

1)1) Census and measurement campaign of the plant itemsCensus and measurement campaign of the plant items 
 

2)2) Data gathering and emission factors estimationData gathering and emission factors estimation 

3)3) Results and ConclusionsResults and Conclusions 
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Data gathering and processing 
 
Per each compression station (CS) it has been:Per each compression station (CS) it has been: 

¾¾  Estimated the total fugitive emissionsEstimated the total fugitive emissions 

¾¾  Estimated the emission factors per each item of each typeEstimated the emission factors per each item of each type 

¾¾  Identified the Over Range (OR)Identified the Over Range (OR)(*)(*) items and evaluated theitems and evaluated the 

OR distribution per CS, item group and weight over theOR distribution per CS, item group and weight over the 

total resulttotal result 

(*) item with a measure outside the measurability limits of the gauge 
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Compressor Station 1
 

Fugitive emissions - 1501 items measured: 

¾ Arrival terminal 

¾ Slug catcher MS100 -110 About 40% of the entire 


compression station has 
¾ Turbo compressors TK1, TK8, TK9 


been measured 
(with filters, feeding and refrigeration 


systems) 
 

¾ Fuel gas treatment plant + boilers 
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Compressor Station 1 
 

GROUP NAME Emissions [% ] 
CENTRIFUGAL COMPRESSORS -

VALVES 18.7% 

SAFETY VALVES 6.0% 

FLANGES 19.2% 

INSTRUMENTATION 56.1% 

TOTAL 100% 

56% 

19% 

6% 

19% 

VALVES SAFETY VALVES FLANGES INSTRUMENTATION 

¾¾ Instrumentation shows the highesInstrumentation shows the highest emissions of the four groupst emissions of the four groups 

¾¾  About 5% if the measured items are ovAbout 5% if the measured items are over rangeer range 

¾¾  About 98% of the emissions are caAbout 98% of the emissions are caused by the over range itemsused by the over range items 
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Compressor Station 2 
 
Fugitive emissionsFugitive emissions -- 10881088 items measured:items measured: 

¾¾ Arrival terminalArrival terminal 
About 70% of the entireAbout 70% of the entire 

¾¾ Turbo compressors TK1 and TK3 (withTurbo compressors TK1 and TK3 (with compression station hascompression station has 
been measuredbeen measuredfilters, feeding and refrigeration systems)filters, feeding and refrigeration systems) 

¾¾ Fuel gas treatment plantFuel gas treatment plant ++ boilersboilers 
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Compressor Station 2 
 

GROUP NAME Emissions [% ] 
CENTRIFUGAL COMPRESSORS -

VALVES 9.4% 

SAFETY VALVES 6.1% 

FLANGES 26.5% 

INSTRUMENTATION 58.0% 

TOTAL 100% 

58% 

9% 
6% 

27% 

VALVES SAFETY VALVES FLANGES INSTRUMENTATION 

¾¾ Instrumentation and Flanges showInstrumentation and Flanges show the highest emissions of the fothe highest emissions of the four groupsur groups 

¾¾  About 6% if the measured items are ovAbout 6% if the measured items are over rangeer range 

¾¾  About 98% of the emissions are caAbout 98% of the emissions are caused by the over range itemsused by the over range items 
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Compressor Station 3 
 

Fugitive emissions -- 12751275 items measured:: 

¾¾ Turbo compressors TK1, TK3, TK5Turbo compressors TK1, TK3, TK5 
About 43% of the entireAbout 43% of the entire(with filters, feeding and refrigeration(with filters, feeding and refrigeration 
compression station hascompression station hassystems)systems) 
been measuredbeen measured 

¾¾  Fuel gas treatment plantFuel gas treatment plant ++ boilersboilers
 

¾¾  Delivery terminalDelivery terminal 
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Compressor Station 3 
 

GROUP NAME Emissions [% ] 
CENTRIFUGAL COMPRESSORS -

VALVES 15.2% 

SAFETY VALVES 4.1% 

FLANGES 40.0% 

INSTRUMENTATION 40.6% 

TOTALE 100% 

41% 

15% 

4% 

40% 

VALVES SAFETY VALVES FLANGES INSTRUMENTATION 

¾¾ Instrumentation and Flanges showInstrumentation and Flanges show the highest emissions of the fothe highest emissions of the four groupsur groups 

¾¾  About 6% if the measured items are ovAbout 6% if the measured items are over rangeer range 

¾¾  About 98% of the emissions are caAbout 98% of the emissions are caused by the over range itemsused by the over range items 
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Main Steps 
 

1)1) Census and measurement campaign of the plant itemsCensus and measurement campaign of the plant items 

2)2) Data gathering and emission factors estimationData gathering and emission factors estimation 

3)3) Results and ConclusionsResults and Conclusions 
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Results 
 

GROUP NAME ITEMS [#] ITEMS [%] Emissions [% ] 
VALVES 2120 25.5% 15.4% 

SAFETY VALVES 173 2.1% 5.4% 

FLANGES 4369 52.6% 28.0% 

INSTRUMENTATION 1649 19.8% 51.2% 

TOTALE 8311 100% 100% 

¾¾ Instrumentation and FlangesInstrumentation and Flanges 


show the highest emissionsshow the highest emissions 


52% 

of the four groupsof the four groups 

15% 

5% 

28% 
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Results 
 

1I. Over Range distribution over the four groups:1I. Over Range distribution over the four groups:
 
GROUP NAME 

CS1 CS2 CS3 

# % # % # % 
VALVES 20 4.9 9 2.5 14 4.2 
SAFETY VALVES 4 10.5 3 15.8 0 0.0 
FLANGES 14 1.8 18 3.4 23 3.5 
INSTRUMENTATION 42 16.3 40 21.5 34 12.7 
TOTAL 80 5.3 70 6.4 71 5.6 

4,90% 

10,50% 

1,80% 

16,30% 

VALVES SAFETY VALVES FLANGES INSTRUMENTATION 

Compressor Station 2 
2,50% 

15,80% 

21,50% 

6,40% 
4,20% 

0% 

3,50% 

5,60% 

VALVES SAFETY VALVES FLANGES INSTRUMENTATION 

Compressor Station 1 Compressor Station 3 
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Conclusions 
 

¾¾ Three compresThree compresssoor stations havr stations havee been considered for an extensivebeen considered for an extensive meameassurementurement 
campaign… about 50% of the installed items have been measuredcampaign… about 50% of the installed items have been measured 

¾¾ Based on EPA 21 correlation approach, per each measured item anBased on EPA 21 correlation approach, per each measured item an emission factor hasemission factor has 
been esbeen estimatedtimated 

¾¾ Out of the four group categories, two of them, Flanges and InstrOut of the four group categories, two of them, Flanges and Instrumentation, areumentation, are 
responsible of more than 80% of the total emissiresponsible of more than 80% of the total emissionsons 

¾¾  About 5% of all the items installed have been found as Over RangAbout 5% of all the items installed have been found as Over Range, but are responsible ofe, but are responsible of 
98% of the total emissions98% of the total emissions 

•• A specific focus on the two cateA specific focus on the two categories identified can guaranteegories identified can guarantee a signifa significant impacticant impact 
on total emissionson total emissions 

•• In particularIn particular, the usage of a specific gauge (like the one that, the usage of a specific gauge (like the one that has been used for thehas been used for the 
measurement cammeasurement camppaign) will allow Company running the CS an easieaign) will allow Company running the CS an easier job inr job in 
finding and fixing Over Range itemsfinding and fixing Over Range items 

•• A detailed database has been built with all the items chA detailed database has been built with all the items characteriaracteristics, mstics, meeasures andasures and 
emission factors and can be used for O&M planningemission factors and can be used for O&M planning 
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Any questions?Any questions?
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Thanks for your kind attentionThanks for your kind attention 
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