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Abstract

Determining reservoir electrofacies plays an important role in the petrophysical evaluation of the
zones of a reservoir in order to optimally exploit reservoirs and develop oil fields. Electrofacies is
defined on the basis of data clustering, which is based on the clustering of similar petrophysical logs
in the same groups and their differentiation from other groups. The current research was carried out
in the Asmari Formation of the Ghalenar oil field. At first, using different clustering methods such as
SOM, MRGC and DYNCLUST in a number of field wells, the initial model of electrofacies was
prepared. In examining the initial clusters of all three methods, similar clusters were merged in terms
of sonic wave velocity parameters, shale amount and gamma log, and finally, based on the reservoir
guality, 6 final facies were created. The determined electrofacies were matched with the flow units
obtained from the porosity and permeability of core analysis data. Among them, the results of the
SOM method, which had the most agreement, were chosen as the optimal clustering method.
Although the porosity in these facies is mainly inter-granular, inter-crystalline, mold and cavity or
fractures, but these facies have some differences in texture. Cementation and dolomitization processes
are more common in facies 1 than in facies 2. In facies 3, compared to facies 4, the process of
dolomitization, micritization, cementation, and pressure dissolution (stylolitization) process has also
occurred. Facies 5 has better reservoir conditions due to the decrease in intensity of cementation and
dolomitization. Facies 6 is characterized by dominant grain fabric and scattered dolomitization. The
provided electrofacies model was extended to the whole field. This model has the ability to separate
different parts of the reservoir from each other. Based on the results of this model and changes in
electrofacies, zones 1 and 3 have favorable reservoir quality, zone 4 has medium to good quality, and
zones 2 and 5 generally have unfavorable reservoir conditions. In general, the reservoir quality
becomes unfavorable towards the base of the reservoir in terms of facies changes.

Keywords: Qaleh Nar oil field, Electrofacies, Asmari reservoir, clustering, Neural self organization
management.
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