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I-Acoustic or sonic logging
2-Interval Transit Time( ITT}
3-Slowness

4-Compressional waves
5-Shear waves

6-Stoneley waves
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1-Fast or hard formation

2-Slow or soft formation

3-Cao

4-Dipole Shear Sonic Imager (DSI)
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1- Body waves
2-Rayleigh wave
3-Love wave
4-Lio and Johnson
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1-Irotational Wave
2- Longitudinal wave
3- Transversal wave
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Abstract

Permeability is one of the petrophysical properties of oil and gas reservoirs and is
defined as the ability of rock to transmit fluids through the porous media. Affer
exploration of any reservoir, permeability information is necessary to optimize the well
completion method, oil and gas production and field developments. Permeability of
porous media is determined in direct and indirect methods. Direct methods are, core
analysis, well testing, and Modular Dynamic Tester (MDT) and indirect methods are
using well logging data (porosity, NMR, or resistivity profile) or geological data (facies
and fabric). Due to the some restrictions in the direct and indirect methods such as; area
of hydrocarbon reservoir, cost, limitation of the data, and accuracy of these methods,
study and investigation of new methods is necessary.

Refer to the direct effect of dynamic process between formations and well-bore, on the
stoneley waves, and the ability of DSI tools for measurement of high quality stoneley
slowness, determination of permeability from the stoneley slowness is the only indirect
and continues method in the whole well-bore and has been chosen as the goal of this
study.

In this study, first the petrophysical analysis is done, using the Geo-frame software
(ELAN+) and petrophysical parameters was determined. As mentioned above, because
the stoneley slowness affected by any dynamic process between well-bore and formations,
then this parameter is a qualitative indicator of permeability variations in the whole well-
bore. After plotting stoneley slowness against permeability (MDT permeability) data, and
calibration of these data with permeability, this qualitative indicator converted to a
quantitative relationship between permeability, porosity and stoneley slowness.

The final correlation is expressed as:

K _ DTSt — dtst,mng_permeab/e (P]GN)m

>my,

=
Where n is a porosity factor and is necessary to determine that, in each reservoir or
single well individually. M is Y m;V,, V; is fraction volume of different lithologies (from
petrophysical analysis) and mi is determined by a cross plot between DTst and

permeability data from core, MDT, and other direct permeability data.



In this procedure all reservoir parameters that affect on the permeability was involved,
such as; lithology, turtuasity, pore size distributions, and reservoir heterogeneity.

At the end, the result of this correlation has been plotted against other well logging data
and there is very good match between this result and other petrophysical properties,
however, due to complex nature of permeability in carbonate reservoir most of the time
there is not good match between this parameter and other petrophysical properties.

This study has been conducted on the data of a single well and the correlation has been
driven for this single well, for more precise correlation that can cover a reservoir or a

specific geological area, more data from other wells or reservoir is necessary.
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