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Abstract

Methane concentration in the atmosphere has critically increased recently, its account
for about 50% of the greenhouse gases (GHG) emissions. Increasing environmental
concern and global warming have made it become an imminent consideration. The
energy sector is the second largest contributor to methane emissions. The emissions of
natural gas from gas transportation pipeline are an important factor for global warming.
For this article we try find a way for preventing of waste this source because of
economical aspect and environmental problems. First we calculate the volume of gas
venting from pipeline and then get quantity of money value of this gas then we suggest a
mobile compressor for saving this gas. Pipeline pump-down technique with portable
compressor solution instead of venting will mainly allow 54.873 million m  gases saving,
which costs about 11.628 million USD and benefits justified purchase of 4 portable
compressors.

Keywords

Greenhouse gases  Methane emissions mitigation  
Natural gas pipelines transportation  Gas venting  Portable compressor 
This is a preview of subscription content, log in to check access.

3

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

1 of 8 8/1/19, 18:27



References

Anifowose, B., Odubela, M.: Methane emissions from oil and gas transport facilities
exploring innovative ways to mitigate environmental consequences. J. Clean. Prod. 92,
121–133 (2015)
CrossRef  (https://doi.org/10.1016/j.jclepro.2014.12.066)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Methane%20emissions%20from%20oil%20and%20gas%20trans
port%20facilities%20exploring%20innovative%20ways%20to%20mitigate%20environm
ental%20consequences&author=B.%20Anifowose&author=M.%20Odubela&
journal=J.%20Clean.%20Prod.&volume=92&pages=121-133&publication_year=2015)

Borraz-Sánchez, C.: Optimization methods for pipeline transportation of natural gas,
Ph.D. thesis, University of Bergen, Norway (2010)
Google Scholar  (https://scholar.google.com/scholar?q=Borraz-S%C3%A1nchez
%2C%20C.
%3A%20Optimization%20methods%20for%20pipeline%20transportation%20of%20nat
ural%20gas%2C%20Ph.D.%20thesis%2C%20University%20of%20Bergen
%2C%20Norway%20%282010%29)

Boukrif, N.: Le Gaz algérien dans l’équation de l’approvisionnement du marché
Européen. Recherches Economiques et Managériale 4, 2–25 (2008)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Le%20Gaz%20alg
%C3%A9rien%20dans%20l%E2%80%99%C3%A9quation%20de%20l%E2%80
%99approvisionnement%20du%20march%C3%A9%20Europ%C3%A9en&
author=N.%20Boukrif&journal=Recherches%20Economiques%20et%20Manag
%C3%A9riale&volume=4&pages=2-25&publication_year=2008)

Brandt, A.R., Heath, G.A., Kort, E.A., O’Sullivan, F., Petron, G., Jordaan, S.M., Tans, P.,
Wilcox, J., Gopstein, A.M., Arent, D., Wofsy, S., Brown, N.J., Bradley, R., Stucky, G.D.,
Eardley, D., Harriss, R.: Methane leaks from north american natural gas systems. Sci.
Energy Environ. 343(6172), 733–735 (2014)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Methane%20leaks%20from%20north%20american%20natural%
20gas%20systems&author=AR.%20Brandt&author=GA.%20Heath&
author=EA.%20Kort&author=F.%20O%E2%80%99Sullivan&author=G.%20Petron&
author=SM.%20Jordaan&author=P.%20Tans&author=J.%20Wilcox&
author=AM.%20Gopstein&author=D.%20Arent&author=S.%20Wofsy&
author=NJ.%20Brown&author=R.%20Bradley&author=GD.%20Stucky&
author=D.%20Eardley&author=R.%20Harriss&journal=Sci.%20Energy%20Environ.&
volume=343&issue=6172&pages=733-735&publication_year=2014)

Cormack, J.: Overview of pipeline pumpdown and Natural Gas STAR Company
TransCanada experience, Oil and Gas Systems Technology Transfer and Subcommittee
Meeting, Lake Louise, Canada (2009)
Google Scholar  (https://scholar.google.com/scholar?q=Cormack%2C%20J.
%3A%20Overview%20of%20pipeline%20pumpdown%20and%20Natural%20Gas%20S
TAR%20Company%20TransCanada%20experience
%2C%20Oil%20and%20Gas%20Systems%20Technology%20Transfer%20and%20Subc

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

2 of 8 8/1/19, 18:27



ommittee%20Meeting%2C%20Lake%20Louise%2C%20Canada%20%282009%29)

Elshiekh, T.: Optimization of fuel consumption in compressor stations. Oil Gas Facil. 4,
59–65 (2014)
CrossRef  (https://doi.org/10.2118/173888-PA)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Optimization%20of%20fuel%20consumption%20in%20compres
sor%20stations&author=T.%20Elshiekh&journal=Oil%20Gas%20Facil.&volume=4&
pages=59-65&publication_year=2014)

Frankenberg, C., Meirink, J.F., Van Weele, M., Platt, U., Wagner, T.: Assessing methane
emissions from global space-borne observations. Science 308(5724), 1010–1014 (2005)
CrossRef  (https://doi.org/10.1126/science.1106644)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Assessing%20methane%20emissions%20from%20global%20spa
ce-borne%20observations&author=C.%20Frankenberg&author=JF.%20Meirink&
author=M.%20Weele&author=U.%20Platt&author=T.%20Wagner&journal=Science&
volume=308&issue=5724&pages=1010-1014&publication_year=2005)

GRTGaz: Plan décennal de développement du réseau de transport de GRTgaz
2013–2022, France (2013)
Google Scholar  (https://scholar.google.com/scholar?q=GRTGaz%3A%20Plan%20d
%C3%A9cennal%20de%20d%C3%A9veloppement%20du%20r
%C3%A9seau%20de%20transport%20de%20GRTgaz%202013%E2%80%932022
%2C%20France%20%282013%29)

IEA: Emission reductions in the natural gas sector through project-based mechanisms
international energy agency, Paris, France (2003)
Google Scholar  (https://scholar.google.com/scholar?q=IEA
%3A%20Emission%20reductions%20in%20the%20natural%20gas%20sector%20throug
h%20project-based%20mechanisms%20international%20energy%20agency
%2C%20Paris%2C%20France%20%282003%29)

IPCC: Fugitive Emissions - Guidelines for National Green House Gas Inventories,
Volume 2: Energy, Institute for Global Environmental Strategies, Japan (2006)
Google Scholar  (https://scholar.google.com/scholar?q=IPCC
%3A%20Fugitive%20Emissions%20-%20Guidelines%20for%20National%20Green%20
House%20Gas%20Inventories%2C%20Volume%202%3A%20Energy
%2C%20Institute%20for%20Global%20Environmental%20Strategies%2C%20Japan
%20%282006%29)

IPCC: Climate Change 2007: Synthesis Report, Contributions of Working Groups I, II,
and III to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change, Geneva (2007)
Google Scholar  (https://scholar.google.com/scholar?q=IPCC
%3A%20Climate%20Change%202007%3A%20Synthesis%20Report
%2C%20Contributions%20of%20Working%20Groups%20I%2C%20II
%2C%20and%20III%20to%20the%20Fourth%20Assessment%20Report%20of%20the
%20Intergovernmental%20Panel%20on%20Climate%20Change%2C%20Geneva
%20%282007%29)

Ishkov, A., Akopova, G., Evans, M., Yulkin, G., Roshchanka, V., Waltzer, S., Romanov, K.,

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

3 of 8 8/1/19, 18:27



Picard, D., Stepanenko, O., Neretin, D.: Understanding Methane Emissions Sources and
Viable Mitigation Measures in the Natural Gas Transmission Systems: Russian and US
Experience, International Gas Union Research Conference (2011)
Google Scholar  (https://scholar.google.com/scholar?q=Ishkov%2C%20A.
%2C%20Akopova%2C%20G.%2C%20Evans%2C%20M.%2C%20Yulkin%2C%20G.
%2C%20Roshchanka%2C%20V.%2C%20Waltzer%2C%20S.%2C%20Romanov
%2C%20K.%2C%20Picard%2C%20D.%2C%20Stepanenko%2C%20O.%2C%20Neretin
%2C%20D.
%3A%20Understanding%20Methane%20Emissions%20Sources%20and%20Viable%20
Mitigation%20Measures%20in%20the%20Natural%20Gas%20Transmission%20System
s%3A%20Russian%20and%20US%20Experience
%2C%20International%20Gas%20Union%20Research%20Conference
%20%282011%29)

Kirchgessner, D.A., Lott, R.A., Cowgill, R.M., Harrison, M.R., Shires, T.M.: Estimate of
methane emissions from the US natural gas industry. Chemosphere 35, 1365–1390
(1997)
CrossRef  (https://doi.org/10.1016/S0045-6535(97)00236-1)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Estimate%20of%20methane%20emissions%20from%20the%20
US%20natural%20gas%20industry&author=DA.%20Kirchgessner&
author=RA.%20Lott&author=RM.%20Cowgill&author=MR.%20Harrison&
author=TM.%20Shires&journal=Chemosphere&volume=35&pages=1365-1390&
publication_year=1997)

Kopanos, G.M., Xenos, D.P., Cicciotti, M., Pistikopoulos, E.N., Thornhill, N.F.:
Optimization of a network of compressors in parallel: operational and maintenance
planning–The air separation plant case. Appl. Energy 146, 453–470 (2015)
CrossRef  (https://doi.org/10.1016/j.apenergy.2015.01.080)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Optimization%20of%20a%20network%20of%20compressors%2
0in%20parallel%3A%20operational%20and%20maintenance%20planning%E2%80
%93The%20air%20separation%20plant%20case&author=GM.%20Kopanos&
author=DP.%20Xenos&author=M.%20Cicciotti&author=EN.%20Pistikopoulos&
author=NF.%20Thornhill&journal=Appl.%20Energy&volume=146&pages=453-470&
publication_year=2015)

Kurz, R., Lubomirsky, M., Brun, K.: Gas compressor station economic optimization. Int.
J. Rotating Mach. 2012, 9 p. (2012)
Google Scholar  (https://scholar.google.com/scholar?q=Kurz%2C%20R.
%2C%20Lubomirsky%2C%20M.%2C%20Brun%2C%20K.
%3A%20Gas%20compressor%20station%20economic%20optimization.%20Int.%20J.%
20Rotating%20Mach.%202012%2C%209%20p.%20%282012%29)

Lechtenböhmer, S., Dienst, C., Fischedick, M., Hanke, T., Fernandez, R., Robinson, D.,
Kantamaneni, R., Gillis, B.: Tapping the leakages: methane losses, mitigation options
and policy issues for Russian long distance gas transmission pipelines. J. Greenhouse
Gas Control 4, 387–395 (2007)
CrossRef  (https://doi.org/10.1016/S1750-5836(07)00089-8)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Tapping%20the%20leakages%3A%20methane%20losses

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

4 of 8 8/1/19, 18:27



%2C%20mitigation%20options%20and%20policy%20issues%20for%20Russian%20lon
g%20distance%20gas%20transmission%20pipelines&author=S.%20Lechtenb
%C3%B6hmer&author=C.%20Dienst&author=M.%20Fischedick&
author=T.%20Hanke&author=R.%20Fernandez&author=D.%20Robinson&
author=R.%20Kantamaneni&author=B.%20Gillis&
journal=J.%20Greenhouse%20Gas%20Control&volume=4&pages=387-395&
publication_year=2007)

Litto, R., Hayes, R.E., Liu, B.: Capturing fugitive methane emissions from natural gas
compressor buildings. J. Environ. Manage. 84, 347–361 (2007)
CrossRef  (https://doi.org/10.1016/j.jenvman.2006.06.007)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Capturing%20fugitive%20methane%20emissions%20from%20n
atural%20gas%20compressor%20buildings&author=R.%20Litto&
author=RE.%20Hayes&author=B.%20Liu&journal=J.%20Environ.%20Manage.&
volume=84&pages=347-361&publication_year=2007)

Miller, S.M., Wofsy, S., Michalak, A., Kort, E., Andrews, A., Biraud, S., Dlugokencky, E.,
Eluszkiewicz, J., Fischer, M., Janssens-Maenhout, G., Miller, B., Miller, J., Montzka, S.,
Nehrkorn, T., Sweeney, C.: Anthropogenic emissions of methane in the United States.
Proc. Nat. Acad. Sci. U.S.A. 110(50), 20018–20022 (2013)
CrossRef  (https://doi.org/10.1073/pnas.1314392110)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Anthropogenic%20emissions%20of%20methane%20in%20the%
20United%20States&author=SM.%20Miller&author=S.%20Wofsy&
author=A.%20Michalak&author=E.%20Kort&author=A.%20Andrews&
author=S.%20Biraud&author=E.%20Dlugokencky&author=J.%20Eluszkiewicz&
author=M.%20Fischer&author=G.%20Janssens-Maenhout&author=B.%20Miller&
author=J.%20Miller&author=S.%20Montzka&author=T.%20Nehrkorn&
author=C.%20Sweeney&journal=Proc.%20Nat.%20Acad.%20Sci.%20U.S.A.&
volume=110&issue=50&pages=20018-20022&publication_year=2013)

Nisbet, E.G., Dlugokencky, E.J., Bousquet, P.: Methane on the rise-again. Science
343(6170), 493–495 (2014)
CrossRef  (https://doi.org/10.1126/science.1247828)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Methane%20on%20the%20rise-again&author=EG.%20Nisbet&
author=EJ.%20Dlugokencky&author=P.%20Bousquet&journal=Science&volume=343&
issue=6170&pages=493-495&publication_year=2014)

Ríos-Mercado, R.Z., Borraz-Sánchez, C.: Optimization problems in natural gas
transportation systems: a state-of-the-art review. Appl. Energy 147, 536–555 (2015)
CrossRef  (https://doi.org/10.1016/j.apenergy.2015.03.017)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Optimization%20problems%20in%20natural%20gas%20transpo
rtation%20systems%3A%20a%20state-of-the-art%20review&author=RZ.%20R
%C3%ADos-Mercado&author=C.%20Borraz-S%C3%A1nchez&
journal=Appl.%20Energy&volume=147&pages=536-555&publication_year=2015)

Salomons, S., Hayes, R.E., Poirier, M., Sapoundjiev, H.: Modeling a reverse flow reactor
for the catalytic combustion of fugitive methane emissions. Comput. Chem. Eng. 28,

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

5 of 8 8/1/19, 18:27



1599–1610 (2004)
CrossRef  (https://doi.org/10.1016/j.compchemeng.2003.12.006)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Modeling%20a%20reverse%20flow%20reactor%20for%20the%2
0catalytic%20combustion%20of%20fugitive%20methane%20emissions&
author=S.%20Salomons&author=RE.%20Hayes&author=M.%20Poirier&
author=H.%20Sapoundjiev&journal=Comput.%20Chem.%20Eng.&volume=28&
pages=1599-1610&publication_year=2004)

Sonatrach: Sonatrach une compagnie pétrolière et gazière intégrée (2014a).
http://www.sonatrach.com/PDF/Presentation_Sonatrach_PetroliereGaziere.pdf
(http://www.sonatrach.com/PDF/Presentation_Sonatrach_PetroliereGaziere.pdf)

Sonatrach: Sonatrach une Dimension Gazière Internationale (2014b).
http://www.sonatrach.com/PDF/Sonatrach_gaz.pdf  (http://www.sonatrach.com
/PDF/Sonatrach_gaz.pdf)

Stambouli, A.B., Khiat, Z., Flazi, S., Kitamura, Y.: A review on the renewable energy
development in Algeria: current perspective, energy scenario and sustainability issues.
Renew. Sustain. Energy Rev. 16, 4445–4460 (2012)
CrossRef  (https://doi.org/10.1016/j.rser.2012.04.031)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=A%20review%20on%20the%20renewable%20energy%20develop
ment%20in%20Algeria%3A%20current%20perspective
%2C%20energy%20scenario%20and%20sustainability%20issues&
author=AB.%20Stambouli&author=Z.%20Khiat&author=S.%20Flazi&
author=Y.%20Kitamura&journal=Renew.%20Sustain.%20Energy%20Rev.&
volume=16&pages=4445-4460&publication_year=2012)

US EPA: Directed Inspection and Maintenance at Compressor Stations, Lessons Learned
from the Natural Gas STAR Program (2003)
Google Scholar  (https://scholar.google.com/scholar?q=US%20EPA
%3A%20Directed%20Inspection%20and%20Maintenance%20at%20Compressor%20St
ations
%2C%20Lessons%20Learned%20from%20the%20Natural%20Gas%20STAR%20Progra
m%20%282003%29)

US EPA: Using Pipeline Pump-Down Techniques to Lower Gas Line Pressure before
Maintenance, Lessons Learned From Natural Gas STAR Partners (2006)
Google Scholar  (https://scholar.google.com/scholar?q=US%20EPA
%3A%20Using%20Pipeline%20Pump-
Down%20Techniques%20to%20Lower%20Gas%20Line%20Pressure%20before%20Mai
ntenance
%2C%20Lessons%20Learned%20From%20Natural%20Gas%20STAR%20Partners
%20%282006%29)

US EPA: Reducing methane emissions in pipeline maintenance and repair. Technology
transfer workshop, Buenos Aires, Argentina (2008)
Google Scholar  (https://scholar.google.com/scholar?q=US%20EPA
%3A%20Reducing%20methane%20emissions%20in%20pipeline%20maintenance%20a
nd%20repair.%20Technology%20transfer%20workshop%2C%20Buenos%20Aires
%2C%20Argentina%20%282008%29)

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

6 of 8 8/1/19, 18:27



US EPA (2014): Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990–2012,
Washington (2014)
Google Scholar  (https://scholar.google.com/scholar?q=US%20EPA%20%282014
%29%3A
%20Inventory%20of%20U.S.%20Greenhouse%20Gas%20Emissions%20and%20Sinks
%3A%201990%E2%80%932012%2C%20Washington%20%282014%29)

Xenos, D.P., Cicciotti, M., Kopanos, G.M., Bouaswaig, A.E., Kahrs, O., Martinez-Botas,
R., Thornhill, N.F.: Optimization of a network of compressors in parallel: Real Time
Optimization (RTO) of compressors in chemical plants–an industrial case study. Appl.
Energy 144, 51–63 (2015)
CrossRef  (https://doi.org/10.1016/j.apenergy.2015.01.010)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=Optimization%20of%20a%20network%20of%20compressors%2
0in%20parallel%3A%20Real%20Time%20Optimization%20%28RTO
%29%20of%20compressors%20in%20chemical%20plants%E2%80
%93an%20industrial%20case%20study&author=DP.%20Xenos&
author=M.%20Cicciotti&author=GM.%20Kopanos&author=AE.%20Bouaswaig&
author=O.%20Kahrs&author=R.%20Martinez-Botas&author=NF.%20Thornhill&
journal=Appl.%20Energy&volume=144&pages=51-63&publication_year=2015)

Xu, Y., Zaelke, D., Velders, G.J.M., Ramanathan, V.: The role of HFCs in mitigating 21st
century climate change. Atmos. Chem. Phys. 13, 6083–6089 (2013)
CrossRef  (https://doi.org/10.5194/acp-13-6083-2013)
Google Scholar  (http://scholar.google.com
/scholar_lookup?title=The%20role%20of%20HFCs%20in%20mitigating%2021st%20ce
ntury%20climate%20change&author=Y.%20Xu&author=D.%20Zaelke&
author=GJM.%20Velders&author=V.%20Ramanathan&
journal=Atmos.%20Chem.%20Phys.&volume=13&pages=6083-6089&
publication_year=2013)

Copyright information

© Springer International Publishing AG 2018

About this paper
Cite this paper as:

Louhibi–Bouiri M., Hachemi M. (2018) Investigate Method to Reduce Methane Emission During Maintenance
Operations from Algerian Natural Gas Transportation. In: Abdelbaki B., Safi B., Saidi M. (eds) Proceedings of
the Third International Symposium on Materials and Sustainable Development. SMSD 2017. Springer, Cham

First Online 22 July 2018
DOI https://doi.org/10.1007/978-3-319-89707-3_60
Publisher Name Springer, Cham
Print ISBN 978-3-319-89706-6
Online ISBN 978-3-319-89707-3
eBook Packages Chemistry and Materials Science

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

7 of 8 8/1/19, 18:27



© 2018 Springer Nature Switzerland AG. Part of Springer Nature.

Not logged in Not affiliated 201.156.216.85

Buy this book on publisher's site
Reprints and Permissions

Personalised recommendations

Investigate Method to Reduce Methane Emission During Mainten... https://link.springer.com/chapter/10.1007/978-3-319-89707-3_60

8 of 8 8/1/19, 18:27


