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Inversi seismik deterministik sudah banyak digunakan dalam lapangan eksplorasi dan pengembangan.
Metode ini digunakan sebagai salah satu cara untuk karakterisasi reservoir dengan menghilangkan efek
wavel et sehingga dapat membantu interpreter untuk memetakan struktur bawa permukaan dengan lebih
baik. Akan tetapi, metode ini memiliki limitasi karena menggunakan impedansi rata-rata dari layer seismik
dimana pada umumnmyanilai impendansi |ebih kecil daripadaimpedans data sumur sehingga dihasilkan
model inversi yang tidak sesuai. Metode inversi stokastik menggunakan konsep geostatistikal, dimana
variogram berperan penting dalam menghasilkan output yang sesuai. Padainvers stokastik dihasilkan
banyak realisasi inversi yang digunakan sebagal basis dalam analisis uncertainty, tiap realisasi akan sama
padatiap lokasi sumur yang digunakan namun akan berubah seiring dengan bertambahnya jarak spasial dari
lokasi sumur. Metode invers stokastik akan diaplikasikan padalapangan gas “K” yang terletak di lepas
pantai cekungan Bonaparte, Indoensia Timur. Data yang tersedia antara lain, sebagian dari 3D PSTM angle
gather dengan luasan 1,300 km2, 3 sumur dengan data P-Sonic, S-Sonic, densitas, Gamma Ray, dan log
resistivitas. Tambahan data berupa report komplesi dan report well testing tersedia untuk beberapa sumur.
Lapangan gas “K” terletak pada undeformed continental margin Australia yang melampar kearah Indonesia,
dimana secara geologi lapangan “K” terletak pada area Timur dari Sahul Platform dan memiliki struktur
berupa tiltef fault block. Lapangan ini memiliki reservoir batupasir formasi Plover yang tersaturasi gas
dengan hidrokarbon kolom cukup signifikan, dimanareservoir terdeposisi pada lingkungan shallow marine
pada umur Middle Jurasic. Target utama pada lapangan gas “K” merupakan strukutural trap berupa horst
block, tilted fault block yang berada dibawah sub-unconformity di umur Palaezoic. Penerapan metode
invers stokastik pada lapangan gas “K” menghasilkan kelebihan yang cukup signifikan dibandingkan
dengan invers deterministik. Reservoir pada lapangan gas “K” terdiri dari batupasir dengan persilangan
shaletipis. Metode inversi stokastik dapat membedakan antara batupasir yang tersaturasi gas dengan
intraformational shale tipisyang tidak teresolusi oleh seismik dan inversi deterministik. Hasil realisasi dapat
digunakan untuk analisis uncertainty dengan probabilitas P10, P50, dan P90 dari facies yang dihasilkan.

...... Deterministic seismik inversion method has been successfully used in various projects in exploration and
development. This method enables the interpreter to get better understanding of subsurface by omitting the
wavelet and tuning effects therefore quantitative reservoir properties can be generated. However, this
method has significant limitation by generating average impedances of each layer, and the range of valuesis
smaller than the impedance from the wells therefore the inversion will not produce results that are not within
the calibration range. Stochastic seismik inversion is done by conditioning well data and reproducing
spatialy varying statistics using variogram which could overcome the deterministic limitation. This method
generates multiple realizations of high-frequency elastic properties that are consistent with both seismik
amplitude and well data. In such instances, stochastic seismik inversion method could provide the
uncertainties associated with the models that have been generated. The proposed method is applied in “K”
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gas field which located in the offshore Bonaparte Basin, Eastern Indonesia. The available dataset for this
work includes : part of PSTM 3D which cover 1,300 km2 in angle gather, and 3 wells with compressional
sonic, shear sonic, density, gammaray, and resistivity logs. Additional well completion and well testing
reports are available for some wells. Geologically, the “K” field islocated within relatively undeformed
Australian continental margin that extends into Indonesian waters. It lies on the eastern extremity of the
Sahul Platform and occupies alarge tilted fault block bounded to the east and south by the Calder-Malita
Grabens. Thisfield contains a significant gas column, reservoired within shallow marine, highly mature,
guartzose sandstone of the Middle Jurassic Plover Formation. Potential targetsin the area may be large
folds, horst blocks, tilted fault blocks ad sub-unconformity traps in the Palagozoic section. The application
of stochastic seismik inversion showed significant benefits compared to deterministic especiadly in “K” gas
field where the reservoirs are stacked sandstone with intraformational shale. Some of the reservoir and all
the intraformational shales are below seismik resolution. Stochastic seismic inversion able to distinguish
those features, in addition the inverted volumes with multiple realizations with ranking criteriafor P10, P50,
and P90 of facies could be utilized to reduce the risk associated with exploration plan and field
development.



