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Klaipeda jeotermal tesisi giineybat1 Litvanya’da bulunan 35 MWth kurulu kapasiteye sahip
diisiik entalpili bir jeotermal alanda bulunmaktadir. iki iiretim ve iki enjeksiyon kuyusu 980-
1125 m derinlikte Alt Devoniyen yash kayaglardaki rezervuara ulagsmigtir. Rezervuar kayag
kil, dolomit, otojenik kuvars ve jipsten olusan, %25 gozeneklilige sahip zayif ¢cimentolanmis
kumtagidir. Elde edilen su 38 °C sicakliga ve 108 g/L tuzluluga sahiptir.

Iki farkli iiretim kuyusunda en yiiksek iiretim debisi 300-400 m?/saat’tir. Buna karsmn en-
jeksiyon problemleri nedeniyle mevcut enjeksiyon debisi, enjeksiyon no:1°de 52 m®/saat’e
ve enjeksiyon no:4’te 48 m’/saat’e diismektedir. Bu ¢alismada Klaipeda jeotermal sahasinda
enjeksiyon derbisini diisiiren sebepler arastirildi. Bu amagla, su, kayag ve filtre kalintilar {ize-
rine bazi deneyler gerceklestirildi, kuyu loglar1 ve dnceki uyarim islemleri analiz edildi, ayrica
su kayac etkilesimi modellendi.

Ortaya ¢ikan enjeksiyon diisiisiiniin muhtemel nedenleri; yiizey ve ylizeye yakin derinliklerde
meydana gelen korozyon, kabuklasma, yiizey sicaklik doniigiisiine oksijen katilimi, muhafaza
borusu ve pompalarda artan hasar, rezervuardaki kil ve ince tanelilerin mobilizasyonu, mikro-
biyal aktivite ve bosluklarda artan tikanmalardir.

Korozyon ya da tanelerin mobilizasyonu gibi siiregler tanelerin filtrelerde birikmesine neden
olur. Burada saptanan mineraller kuvars, manyetit, lepidokrosit ve dolomittir. Enerji santrali
durdugunda, yiizey ve yiizeye yakin tesisatta ilaveten jips, barit, kalsit ve dolomit ¢okelmek-
tedir. Termal sicaklik dongiisiine oksijen girisi oksidasyon ve ¢okelme siireclerini tetikleye-
bilmektedir. Ayrica, killi rezervuar kayaglardaki ince taneli malzeme mobilizasyonu yiiksek
gecirimli kumtaslarinin gézeneklerini tikamaktadir. Uretim ve enjeksiyon sahalarinin ikisinde
de hiicre tanimlamalar1 ve sayimlart sonucu mirobiyal aktivite saptanmistir.

Klaipeda jeotermal alaninda belirlenen problemler, miicadele yontemlerinin planlanmasinda
onemli yol gostericilerdir. Esas olarak asidifikasyonu kapsayan 6nceki iglemler, yalnizca kisa
donemli enjeksiyon artigina sebep olmustur. EU-H2020 DESTRESS projesi ¢ergevesinde has-
sas uyarim islemleri enjeksiyon artisini devamli hale getirmek tizere kullanilmistir.

Anahtar Kelimeler: Diisiik enjeksiyon, Kumtas1 rezervuari, Cékelme, Mikrobiyoloji, ince
taneli gogii, Korozyon.
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ABSTRACT

Klaipeda geothermal plant is a low-enthalpy geothermal site in SW Lithuania with a commis-
sioning capacity of 35 MWth. Two production and two injection wells reach a target reservoir
at 980-1125 m depth in Lower Devonian rocks. The reservoir rock is sandstone weakly cemen-
ted by clay, dolomite, authigenic quartz, and gypsum with a porosity of 25%. Extracted water
has a temperature of 38 °C and 108 g/L salinity.

Maximum flow rate in one separate production well is 300-400 m*/h. However, due to injection
problems, the present injection flow rate is reduced to 52 m3/h in injector No. 1 and 48 m/h
in injector No. 4 accordingly. In this study we investigate the reasons leading to injection rate
decrease at Klaipeda geothermal site. Therefore, we performed several experiments on fluids,
rock material and filter residues, analyzed well-logs and former stimulation treatments and
additionally modelled fluid-rock-interactions.

Possible reasons for the observed injection decrease are corrosion, scaling, oxygen intrusion
into the surface thermal loop and subsequent damage of well casing and pipes, mobilization
of clays and fines in the reservoir rocks and subsequent clogging of pore spaces and microbi-
ological activity, both, at the surface and in the subsurface.

Processes like corrosion or mobilization of particles leads to accumulation of particles in the
filters. Identified minerals are among others quartz, magnetite, lepidocrocite and dolomite. Du-
ring standby of the power plant, additionally, gypsum, iron, barite, calcite and dolomite preci-
pitates within the surface and subsurface infrastructure. Oxygen intrusion into the thermal loop
can trigger oxidation and precipitation processes. Furthermore, the mobilization of fines from
clayey reservoir rocks clogs pores in the highly permeable sandstones. Microbiological activity
is proven by cell counts and cell identification, both, at the production and the injection sides.

The problems identified at the Klaipeda geothermal site are important indicators for countera-
ctions planned in the future. Former treatments, which mainly involved acidification, resulted
only in short term injectivity enhancement. In the framework of the EU-H2020 DESTRESS
project (Demonstration of soft stimulation treatments of geothermal reservoirs) soft stimulati-
on treatments will be applied in order to sustainably enhance injectivity.

Keywords: Low injectivity, Sandstone reservoir, Precipitation, Microbiology, Fines migration,
Corrosion
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