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Yillardan beri hidrolik ¢atlatma yontemi, derin petrol ve gaz kaynaklarinda oldugu kadar je-
otermal endiistrisinde ve ayrica jeoteknik dlglimlerde de kullanila gelmistir. Tipik olarak, ¢at-
latma ya da devitkenlik; Petrol, gaz ya da diger ham maddelerin bulundugu bir rezervuar ve
acilan kuyu arasindaki iletimi kolaylastirmak i¢in ¢esitli teknolojiler (akigkanlar, patlayicilar
vb.) kullanmak suretiyle hedef bolgenin gatlatilarak gecirgenligini arttirmak olarak tanimlanir.
Kullanilan teknoloji ve rezervuar 6zelliklerine dayanarak, perforasyon araglari, propantlar ve
asitler kullanmak gibi baz1 alet ve yontemler de g6z oniinde bulundurulabilir. Bu ¢aligmada,
yaygin kullanilan hidrolik ¢atlatma tekniklerinin ekipmanlari ve prosediirleri sekillerle agik-
lanmistir. Bunlar sarmal boru ile ¢alistirilan, tikag-delikleme ve bilye ile ¢alistirilan sistem-
lerdir. Hammaddelere erisimi teknik ve ekonomik agidan kolaylastiran ¢atlatma yontemi son
yillarda yenilenebilir enerji kaynagi olan jeotermal sahalarda da tatbik edilmektedir. Bu hu-
susta dikkat edilmesi gereken faktorlerden en dnemlisi ise uygulanacak catlatma yonteminde
yiiksek sicakliga dayanikli techizatin kullanilmasi geregidir (6rnegin tikacg). Yiiksek sicakligin
yani sira jeotermal rezervuarlarin derinliklerini de zorlayici bir etken olarak hesaba katar-
sak, uygun ¢atlatma yonteminin se¢giminde hem ekonomik kisitlamalar ve teknik fizibilite goz
oniinde bulundurulmalidir.

Hidrolik catlatma sirasinda ¢atlaklarin geometrisi, agilacak kuyunun ydnlendirilmesi, kayanin
tabii vaziyetindeki gerilim durumu, formasyonlarin hidro-mekanik 6zellikleri yan sira kulla-
nilan catlatma islemi gibi cesitli faktorlerden etkilenir. Niimerik modeller ¢atlama isleminin
planlanmasindan dnce catlaklarin geometrisini tahmin etmek i¢in kullanilir. Bunlarin kullanim
geregi, catlatma iglemlerinin planlama ve yiiriitme asamalarini1 dikkate alan ¢ok giiclii araglar
olduklarindan ortaya ¢ikmistir. Bu ¢alismada ¢ok sayida niimerik metotlar kullanilarak ha-
zirlanan hidrolik ¢atlatma modellemesine giris konusuna deginilmistir. Stirekli gelisen gevre
dostu ¢atlatma teknolojilerine ragmen, hidrolik ¢atlatmanin ¢evreye etkileri; Kiigiik depremler,
yeralt1 sular1 ve giiriiltii kirliligi olabilir.
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ABSTRACT

For decades the hydraulic fracturing method has been using to access deep oil and gas resour-
ces and as well as in geothermic industry and for geotechnical measurements. Typically, fra-
cturing or stimulation is described as creating fractures by using several technologies (fluids,
explosives etc.) at a rock which bears oil, gas or other raw materials, to ease the flow between
a reservoir and a wellbore by enhancing permeability. Relying on employed technology and
reservoir characteristics, some more working steps such as using perforation tools, proppants
and acids may be considered as well. Equipments and procedures of common used hydraulic
fracturing techniques are explained by figures at this work. These are coiled-tubing-activated,
plug-and-perforate and ball-activated systems. In recent years, hydraulic fracturing which
eases the access into the raw materials has been using at geothermal fields, as well. The most
important factor among others considering the application of hydraulic fracturing at geother-
mal fields is the selection of high-temperature resistant equipments such as packers. Beside the
high temperatures, one should consider the depths of such reservoirs as a challenging factor,
so that economical constraints and technical feasibility should be taken into consideration
during the selection of most suitable hydraulic fracturing method.

Geometry of cracks during hydraulic fracturing is affected by several factors such as orien-
tation of a wellbore, in-situ stress state, hydro-mechanical properties of formations and used
fracturing treatment among others. Numerical models are then mostly used to estimate the
geometry of cracks before the fracturing operations will be planned. The usage of numeri-
cal models has been emerged since they are very powerful tools considering planning and
execution phases of fracturing operations. At this study the introduction into the modelling
of hydraulic fracturing by using several numerical methods was also mentioned. Possible
environmental impacts of hydraulic fracturing might be earthquakes with small magnitudes,
groundwater and noise pollution in spite of constantly developing environmental-friendly fra-
cturing technologies.
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