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Wire-line Formasyon Test ekipmani (WFT), formasyon basinct Olgumleri ve rezervuar akiskani
orneklemelerinde kullanilir. Petrol ve gas reservuarlarinin arastirma ve gelistirme agsamalarinda WFT nin
ii¢c ana uygulamasi alani vardir.

Birincisi; Reservuar basinci ve rezervuar derinlige bagli olarak basing degisimini 6lgmek. Bu bilgi diger
kuyu log verileri ile birlikte rezervuar akigkan tiiriinii tanimlamada, degisik akiskan sinirlariin tespitinde
ve arama kuyularinda rezervuar hacminin tespitinde kullanilir. Gelistirilmis sahalardaki basing 6l¢iimleri,
rezervuardaki kompartiman olusumlart hakkinda 6nemli bir veri olusturmaktadir.

Ikinci olarak; Basmg olciim verileri rezervuarlarin basing ve 1s1 kosullarindaki gegirimliligini
hespalamasinda kullanilmaktadir. Modern WFT ekipmanlari, mini ‘Drill Stem Test’i (DST) (=Sondaj
Govde Testi) ve diisey girisim testleri (VIT) yapabilme olanaklarina sahiptirler. Bu testlerden elde edilen
yatay ve diisey gecirimlilik degerleri, reservuar heterojenligi (siireksizlikleri) ve akigkan birimler
arasindaki diisey iliskilerin derecesini hesaplamada kullanilmaktadir. Modern WFT mikro-cgatlak
testlerinde de yararli olabilecek kapasitededir. Bu veriler, kuyu stabilitesi (duraylilig1) tahmininde, sondaj
yonii ve hidrolik ¢atlak olusturmada kullanilabilen gerilim (stres) biiyiikliigii hakkinda 6nemli bilgiler
verebilmektedir.

Ugiincii olarak; WFT rezervuar kosullarinda (1s1 ve basing) akiskan o&rneklemesinde kullanilir.
Rezervuardaki petroliin, gazin ve suyun kizil 6tesine yakin 1sin sogurma spekturum bilgileri, kirilma ve
floresan 6zelliklerinden yararlanarak 6rnek izleme ve alimi, sirkiilasyon ¢amuru bulagmasini minumum
diizeye indirerek saglanabilmektedir. Alinan Orneklerin yilizeye ¢ikarildiklar1 anda rezervuardaki
ozelliklerini kaybetmemesi i¢in, doygunluk noktasi basincinin lizerinde olmasini sagliyacak teknolojiler
kullanilmaktadir. Veri analiz teknikleri ve ekipman teknolojisindeki yeni gelismeler, normalde PVT
(Basing, hacim, sicaklik) laboratuar analizlerinden elde edilen akigkanlardaki 6nemli 6zellikleri ve faz
davranis parametrelerini, WFT aracilig: ile kuyu dibi analizlerinden elde etmek miimkiin hale gelmistir.
Gazin petrole oran1 (GOR), API gravite, viskozite (akigkanlik), doygunluk basinci ve rezervuar akigkani
bilesimi bilgileri ornekleme yapmaya gerek kalmadan, WFT cihazi kullanilarak akiskanlarin kuyu dibi
analizlerinden elde edilebilmektedir.

Bu sunumda WFT ekipmani hakkinda temel olugturan 6z agiklama verilecek ve akim rejimleri géz oniine
alinarak gegirimlilik hesaplama teknikleri agiklanacaktir. Gegirimlilik siireksizliklerini (heterojenlik)
degerlendirmek icin, mini-DST’nin dizayn, uygulama ve analizleri ile WFT ile yapilabilen diisey girisim
testleri analatilacaktir. WFT ile tek fazdaki 6rnekleme teknikleri 1le rezervuar akiskanlarmin kuyu dibi
analizlerini, Orta Dogu iilkeleri rezervuarlarindan saha 6rnekleri ile agiklanacaktir.

ABSTRACT

Wireline Formation Test tools (WFT) are used to measure formation pressures at discrete depth and to
obtain reservoir fluid samples. There are three major applications of WFT during the exploration and
development phases of reservoir managements. Firstly, WFT are used to obtain pore pressure and
variation of pore pressure with reservoir depths. This information in conjunction with other well log data
is used to identify reservoir fluid types, determine the fluid contacts and calculate reservoir volume in



exploration wells. Pressure measurements in a developed field could provide information on the
compartmentalization of reservoirs.

Secondly, pressure measurement data are used to obtain in-situ permeabilities. The new generations of
WFT allow the possibility of obtaining longer pressure testing by performing mini ‘Drill Stem Test’
(DST) and “Vertical Interference Test’ (VIT). Horizontal and vertical permeability obtained from these
tests could be used to evaluate heterogeneity of reservoirs and the degree of vertical communications
between the flow units. Modern WFT is also capable of conducting ‘Micro-Fracture Test’. These tests
could provide valuable information on stress magnitude which would be used in wellbore stability
predictions, drilling directions and hydraulic fracturing.

The third application of the WFT is to collect reservoir fluid samples at in-situ conditions. The near-
infrared absorption spectral information, refractivity and fluorescence characteristics of reservoir oil,
gas and water is used to monitor and collect fluid samples with minimal drilling fluid contamination.
Sample tanks could be over pressurized to ensure the acquired samples would stay above the saturation
point pressure when it is brought up to the surface. The new developments in hardware technology and
data analysis techniques also made WFT to measure significant fluid properties and phase behaviour
parameters normally derived from PTV lab analysis. Gas to Oil Ratio (GOR), API gravity, viscosity,
saturation pressure and reservoir fluid composition could be obtained from the analysis of reservoir
fluids at in-situ condition using WFT.

In this presentation, a brief explanation on the basic wireline formation test tools will be provided.
Techniques to calculate mobility will be explained with consideration of flow regimes. Design,
application and analysis of mini-DST and vertical interference tests with WFT will be discussed to
evaluate the permeability anisotropy. Techniques to monitor the single phase sampling by WFT and
downhole reservoir fluid characterizations will be explained with field examples from Middle East
reservoirs.






