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Gas in place (m3)

Correlation Coefficients (Spearman Rank)
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Description Gas in place (m®) with 90 Gas in place (m®) with
meters Gas column 124 meters Gas column
Minimum 8116980000 15569140000
Maximum 62967670000 97475260000
Mean 25000840000 45527570000
Std Deviation 5157870000 9196635000
Variance 2.66036E+19 8.45781E+19
Skewness 0.392933 0.3883902
Kurtosis 3.220584 3.215292
Mode 23556000000 43671460000
5%b Perc 17112990000 31477840000
10%b Perc 18642140000 34189020000
15%6 Perc 19714960000 36081140000
20% Perc 20606440000 37695880000
25%b Perc 21375070000 39032350000
30% Perc 22070430000 40305600000
35%6 Perc 22733610000 41518420000
40% Perc 23367430000 42686810000
459% Perc 24003990000 43775210000
50%o Perc 24651230000 44914830000
559%6 Perc 25295930000 46079350000
60%0 Perc 25976850000 47270150000
65%6 Perc 26686300000 48561390000
70% Perc 27457080000 49880930000
75%b Perc 28286570000 51346800000
80%o Perc 29237390000 53019280000
859%6 Perc 30366070000 55068930000
90%o Perc 31800330000 57655630000
95%6 Perc 34030380000 61629020000
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Abstract:

In most conventional modeling an appraisal of reservoir is made by using a limited
superficial measurement. With considering the importance of hydrocarbon rule in
economics of a country, it is necessary to provide a set of precise and suitable models
by using of new technology which integrates all available data. In this thesis target of
study is Farour A oil field in which two wildcat well were drilled in 1974 and with
custom methods gas in place were predicted around 25 billion cubic meters in standard
condition.

In this thesis, a number of new ideas based on neural network and ANFIS for
determination of reservoir parameters, structural modeling and evaluation of gas in
place in Farour A oil field engaged. First, for making synthetic seismogram, velocity
information which was missed at one well location was predicted by Gardner’s
relationship with some modification. Then, 2D seismic data and petrophysical well logs
such as density, velocity, porosity and so forth in Farour.A oil field were engaged in
HRS software and by applying seismic inversion, broad-band acoustic impedance were
extracted as the most related attribute to porosity. Next, by using stepwise regression
and cross validation techniques, 1/(Acoustic Impedance) and Average Frequency were
selected as optimum types of related seismic attributes for porosity estimation. Finally,
three types of neural and neuro-fuzzy (ANFIS) network were applied for porosity
prediction using seismic attributes. Results showed that predicting porosity from
seismic attributes by ANFIS performs fast convergence and high accuracy against three
types of neural networks.

After making structural, porosity and water saturation models by Petrel software, gas in
place reserve in Asmari reservoir was evaluated in three states. The first one was a
model likes the NIOC model and built for comparison. At the second one, porosity
model which was made by Petrel software examined and its accuracy has been checked.
At the third one, gas in place was evaluated for 124 meters gas column where as water
saturation is less than 0.8. So, average gas in place of Asmari reservoir in Farour A oil
filed for 90 meters gas column for water saturation less than 0.7 was evaluated 25
billion cubic meters in standard condition with standard deviation of 0.5 and for 124
meters gas column with water saturation less than 0.8 was evaluated 45.5 billion cubic
meters in standard condition with standard deviation of 0.9, Sensitivity analysis showed
importance of precise calculation in porosity, water saturation and net volume with
correlation coefficient of 0.63, 0.57 and 0.47 respectively versus gas in place reserve.

Keywords: Seismic Inversion, Seismic and Well Logging Data, Pseudo-Porosity and
Water Saturation Modeling, Geological and Structural Modeling, Evaluation of
Hydrocarbon In place.
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