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Tiirkiye'nin jeotermal potansiyel agisindan Diinyanin zengin iilkeleri arasinda oldugu belirtilmekte
olup yapilan arastirmalarda 181 sahada 30 °C sicakligin iizerinde 600 kadar jeotermal kaynagin
bulundugu ve 2009 yili itibariyle agilan jeotermal sondaj sayisinin yaklasik 998 kadar oldugu
belirtilmektedir. Yapilan jeotermal sondajlarin yiiksek sicakliga ve basinca sahip olanlarinin en fazla
20 jeotermal sahada ve sayisinin 50 yi ge¢medigi sektorde galiganlarca bilinmektedir.Ulkemizde
jeotermal sondaj ¢aligmalar1 genellikle rotari sistemle ¢alisan sondaj makinalarl ve ekipmanlar ile sondaj
camuru kullanmilarak yiiriitiilmektedir. Ozellikle sert formasyonlarda kuyu aglm islemleri ¢ok uzun siire
almakta ve kacakll seviyelerin kapatilarak ilerlemenin saglamasi bazen miimkiin olamamakta bu da takim
dizisi sikismasi, kesmesi gibi ¢ok ¢esitli sorunlarin ¢ikmasina neden olmaktadir. Kombine Tip Sondaj
makinalarl ile hem rotari yontemiyle ¢amur sirkiilasyonuyla delme hem de her tiirlii sert ve kendini tutabilen
cok fazla dolgu yapmayan formasyonda havayla delme, hava ve kopiik sirkiilasyonuyla delme ve dipten
darbeli delme metotlar1 ile slcak su kuyulari kisa siirede, sorunsuz olarak acilabilmektedir. Halbuki
Ulkemizde agilan slcak su kuyularinin ¢ogu sert ve kendini tutabilen formasyonlarda 60°C yi gegmeyen ve
basing goriilmeyen jeotermal sahalarda bulunmaktadir. Bu nedenle Jeotermal sahalarda ¢ogunlukla kombine
tip sondaj makinalarl ile jeotermal sondaj ¢aligmalarmin yapilmasi birgok avantajlar saglayacaktir.Iller
Bankasinca Belediyeler ve il Ozel idarelerine iicreti karsilig1 acilmis olan 28 adet jeotermal sondaj ¢alismasi
sirasinda kombine tip sondaj makinalarl kullanilarak yapilmigtir. Kagakll seviyelerin bulundugu
formasyonlarda (mermer, dolomit, kiregtasi, diabaz, granit, andezit, aglomera, bazalt, konglomera v.b.)
sorunsuz ilerleme saglanmistir. Bu sunumda, kombine tip sondaj makinasl kullanilarak Camlldere ( Ankara )
da yapilmasi onerilen 300 metre derinliginde bir adet sondaj yerine 106 metre ve 274 metre derinliklerinde
10 metre birbirine yakinlikta iki adet sondaj agilarak birinci kuyudan 45 1t / sn, 34 derece , ikinci kuyuda 9 It
/ sn artezyen debisi ne sahip 42,8 derece su Ol¢iimii yapilmistir. Camlldere de bu sicakliga ulasabilmenin
nedenleri kombine tip sondaj makinasl ile ¢alisilmis olmasi ve sondaj tekniginin ¢ok iyi kullanilmasidir.
Caltl (Bilecik) de yapilan jeotermal sondaj ¢alismast Su Sekilde 6zetlenmistir. Buna gore, kuyunun litolojisi
yiizeyden itibaren; Om - 1m nebati toprak, 12m yamag¢ molozu, 12m - 15m bozu$mu$ granit, 15m - 250m
klrlkll, ¢atlakli granit olup, listten 16m lik boliim 24" matkapla donerli sistemle sondaj ¢amuru kullanilarak
delme islemi tamamlanarak kuyuya 6mm sa¢ kalinligi bulunan 19" kapali muhafaza borusu indirilerek
asagidan yukariya dogru kuyu cidar ile boru arasi ¢imentolama yapilmistir. Bir giin sonra dipten darbeli
sistemle hava ve kopiik sirkiildsyonuyla delme yapabilmek amaciyla takim dizisine 17 %~ buton-bit
baglanarak 165m ye kadar ilerleme yapilmis olup daha sonra 165m - 250m aras1 15 buton-bit ile delinerek
delme islemine son verilmistir. Kuyunun yikinti yapmayacak birimde agilmasi nedeniyle kuyuya boru
indirilmemis olup kuyu ciplak birakilarak dipten darbeli sistemle hava ve kopiik sirkiilasyonuyla 16 giinde
delme tamamlandigindan inkisaf yapilmadan kuyuya dalgic pompa HOm ye monte edilerek kuyuda 48 saat
test calismast yapilmigtir. Statik su seviyesi: 7.40m, Dinamik su seviyesi: 29.70m, Su slcakllgl:39 C, su
miktar1: 13 1t/sn olarak Sl¢iilmiis olup kuyu yerine nakliyat, kuyu yeri hazirligi, ¢cimentolama islemleri dahil
kuyu 30 giinde tamamlanmistir. Bu drnekten de anlasilacag iizere, ller Bankasi tarafindan yerel yonetimler
icin agilan kuyular kombine tip sondaj makinalarl kullanilmasi nedeniyle slcak suyun bulundugu seviyelerin
ve slcak suyun debisinin delme sirasinda tespit edilmis, ilerleme hizinda ¢ok biiyiik bir artis saglanarak
zamandan,ve harcamalardan tasarruf saglanmstir.

ABSTRACT

1t is estimated that Turkey is among in the rich countries in the world in the way of geothermal potential and
there is almost 600 springs which above 30 °C in researches and geothermal well numbers are 998
completed by 2009. Employees believe that geothermal well numbers that have high heat and pressure don't
exceed 50 in maximum 20 geothermal fields.

Geothermal researches in Turkey generally are carried out drilling machine that works with rotary system
and equipments using drilling mud. Drilling operations last long time in har d formations and it is
impossible to progress closing levels with leaks hence, there are vary problems especially tool series catch
and cutting. Combined Type Drilling Machines drill hot water wells with rotary method and air method in



every hard formation and circulation of air and foam and percussive drilling from bottom. However most of
the hot water wells in Turkey are drilled in impermeable formations and geothermal fields which don 't
exceed 60 °C and have no pressure. For this reason, there are very advantages with using Combined Type
Drilling Machines in geothermal researches at geothermal fields. While 28 number of geothermal well
researches were drilling by

lller Bank, Municipality, and Country private Dominion in exchange for pay, Combined Type Drilling
Machines were used. Smooth progresses were implemented in the formations that have levels with leaks
(marble, dolomite, limestone, diabaze, granite, agglomerate, basalt, conglomerate). In this study, using
Combined Type Drilling Machines, instead of drilling at depth of 300 m., 2 numbers of drilling w ere carried
out. From the first well, 45 liter/second and 34 °C , from the second well, 9 liter/second and 48 °C of water
measuring were done. Because of the reasons why it was approached at this heat, drilling with Combined
Type Drilling Machines and used very well drilling technique. Geothermal drilling researches completed in
Caltt (Bilecik) were summarized down there. Litology of well from surface; Om.-1m. vegetable soil, 12m
slope debris, 12m.-15m. dissent granite, 15m-250m. fissured granite. 16 m ofpartfrom surface of drilling
process was completed with 24" auger, rotary system using drilling mud. 19 and 6 mm plate thickness
ofclosed casing were being landed to well, from the bottom to top cementation was done with walls ofwell.
After a day, so as to drill with percussive system and circulation of air and foam, linking 17 Y button-bit,
progress up to 165 was carried out. After that, between 165m.-250m. was drillied 15 7 button-bit andfinally
drilling was finished. Due to drilling well in the formation that don't ruin, bore wasn't landed to well,
drilling process was done in 16 days with percussive system and circulation ofair andfoam. And without
development, assembling submersible pump at 110 m., 48 hours of working of its was done. It was measured
as Static water level: 7.40m., Dynamic water level: 29.70m., water heat: 39 °C, water quantity: 13
liter/second. Well was completed in 30 days including transporting to well place, preparation of well place
and cementation. As can be understood from these examples, in the wells carried out by lller Bank for
municipal administration drilling with Combined Type Drilling Machines, the level ofhot water andflow rate
ofhot water were determinated during drilling, because of getting increasing in progressive rate, savings
were achieved from time and expenses.



