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Uretim sondajlarmin diisiik verimli arazilere yerlestirilmesinin 6niine gegmek amaciyla jeoter-
mal rezervuarlarda akiskan hareketinin incelenmesi kritik 6neme sahiptir. Aktif tektonik bolge-
lerde, rezervuarda akiskan harketi baslica fay ve catlak gibi yapilardaki gecirimlilik tarafindan
kontrol edilir. Bu nedenle gecirimli yapilarin lokasyonu ve karakterizasyonu rezervuarin nihai
tiretiminin tahmin edilmesine yonelik 6nemli bir adimdir. Bunun yani sira, yeraltindaki akis-
kan hareketi rezervuardaki basing ve sicaklik kosullarint kontrol eder. Bu ¢alismada su-kayag
etkilesimi ve numerik modellemeyi de iceren gelismis teknikler uygulanarak, fay zonlarinin
jeotermal rezervuardaki akiskan hareketi tizerindeki etkisi aragtiritlmistir.

Sonuglar Endonezya’daki Lahendong jeotermal sahasinin jeokimyasal olarak iki farkli rezer-
vuar bolimil icerdigini gostermektedir. Bunlardan biri asidik akiskana, 6nemli miktarda gaz
cikisi ve yiiksek verimlilige sahipken, digeri ise diisiik tiretimlilige ve dogal yeralti suyuna sa-
hiptir. Bu iki rezervuar boliimii, fay atimi boyunca ve atimi1 kesen sekilde diisiik gecirimlige sa-
hip fay zonlarinca birbirinden ayrilmistir. Hidrokimyasal ¢calismalar, bu asir1 ¢atlakli alanlarda
artan akigkan hareketinin, yan kayagta kuvvetli hidrotermal alterasyona neden olan kimyasal
reaksiyonlart arttirdigini gdstermistir. Numerik modeller Lahendong jeotermal rezervuart i¢in
detayli gecirimlilik ve akiskan hareketi yolu saglamistir. Onceki yiizey arastirmalarinda sapta-
namamis olan catlakli zonlarin lokasyonu, modelin gecirimlilik degerlerinin diizenlenmesi ile
belirlenmistir. Bir diger sonug, akiskanin yiizeye dogru hareketinden kaynaklanan konvektif
1s1 akisint igaret eden yeraltindaki sicaklik dagilimidir. Bu hidrolik gradyan rezervuar boyunca
basing diismesine neden olmaktadir. Yiiksek basing, bir volkanin tabanindaki beslenme alanla-
rinda olugurken, bosalim ise gecirimli zonlar boyunca sicak kaynaklardan gergeklesmektedir.

Her ne kadar hedef bolge Lahendong olsa da, bu ¢calismadaki ayrintili yaklagimlar benzer sinir
kosullarina sahip diger jeotermal sahalarda da uygulanabilirdir.
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ABSTRACT

Investigation of subsurface fluid flow in geothermal reservoirs is crucial for sustainable exp-
loitation avoiding drilling into less productive areas. Subsurface fluid flow in reservoirs in ac-
tive tectonic regions is mainly controlled by permeability structures, like faults and fractures.
Therefore, the location and characterization of permeability structures is an important step
towards estimating the ultimate productivity of a reservoir. Moreover, subsurface fluid flow
controls pressure and temperature conditions in the reservoir. In this study, the influence of
fault zones on subsurface fluid flow in geothermal reservoirs is investigated using advanced
exploration methods including fluid-rock interaction and numerical simulation.

The results show that the Lahendong geothermal field in Indonesia consists of two geochemi-
cally distinct reservoir sections of which one is characterized by acidic water, considerable gas
discharge and high productivity, while the other is characterized by neutral water and lower
productivity. The two reservoir sections are separated by faults, which are less permeable
across strike than along strike. Hydrochemical studies show, that increased fluid flow in these
highly fractured areas enhance chemical reactions resulting in strongly induced hydrothermal
alteration of surrounding rocks. Numerical simulations result in a detailed permeability and
fluid flow pattern for the Lahendong geothermal reservoir. Adjusting model permeability va-
lues reveals the location of fractured zones, which have not been traceable in former surface
studies. A further result is the subsurface temperature distribution, which suggests convective
heat flow driven by fluid buoyancy. This hydraulic gradient causes a pressure drop along the
reservoir. High pressure occurs in recharge areas at a foot of a volcano, while discharge is
through permeable zones towards hot springs at the surface.

Although the target area is Lahendong, advanced exploration approaches in this study are
applicable for other geothermal sites consisting of similar boundary conditions.
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