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Abstract
Fracture characterization is an important technique to locate and point out the area, depth, fracture geometry,
fracture orientation, fracture aperture, fracture dip, fracture density and occurrence of fractures. In petroleum
Industry, knowledge about the fractures is very critical due to lying underline formations of oil and gas.
Carbonate reservoirs having low porosity, fractures are the only source of holding capacity (porosity source)
and delivering (permeability source) towards the production well. Fractures usually provide fluid flow path
from reservoir to the production well. Matrix feeds oil and gas into the fracture and fractures are the source
of permeability channels for the carbonate reservoirs having low porosity and low permeability. Production
operations in oil and gas reservoirs totally depend on fracture characterization especially in Naturally
Fractured Carbonate Reservoirs. Formation Micro Image Log is most advanced technique that can provide
real time information about the Fracture orientation, Fracture geometry, Fracture dip, Fracture density at
certain intervals of depth. In this study, micro image logs are the techniques used to predict the fracture
areas, Lithology, type of fracture with respect to depth. Here, case studies of different wells from North zone
of Pakistan have been interpreted and analyzed to validate the fracture characterization of carbonate reservoirs.
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INTRODUCTION
Fracture plays a vital role in the migration and
production of oil and gas from naturally fractured
reservoirs (Roheel, 1985). They have important
impact and influence effectively properties of
reservoir rock that deal with porosity and
permeability. The relationship between natural
fractures and stress field have significant effect on
reservoir fluid flow (Serra, 1989).The presence of
micro fractures even fissures has a great impact on
the permeability and information about their scattered
shapes (Serra, 2004). It gives important knowledge
about stress orientations and field scales at small
basins it is of great importance for wellbore stability,
hydraulic fracturing and stimulation operations (Bell
1996; Tingay et al., 2005). In the fracture analysis
procedure of carbonate reservoir rocks amount of
data used from various sources such as drilling data,
structural data, core data, petro-physical data,
dynamic data and production wells data (Tampson,
2000).The image logs are known as known as best
method for fracture analysis. They reduce cost by
reducing intervals of coring and determination of
perforated zone (Schlumberger, 2005). Such tools

provide the high resolution borehole images in the
conductive water base muds. One of the example
is Formation Micro Image loggers (FMI) (Halliburton,
1996).The induced fractures during drilling and
breakouts that are normally formed ahead of drill bit
will provide constraints on orientation of the
minimum horizontal and regional stress (Rajabi et
al.,  2010).

MATERIALS AND METHODS
FMI Images were created on well site. Significant
analysis of post-acquisition analysis of FMI Image
date with high performance analysis software. FMI
analysis technique was used for identification and
characteristics of the reservoir. The purpose of this
was to systemically study the reservoir and fracture
characteristics, direction, bedding, fracture types in
carbonate reservoirs, extension of fracture in the
reservoir, their generation and determination of
permeability zone.

RESULTS AND DISCUSSION
Three wells from north zone of Pakistan have been
analyzed to predict the fracture characterization.
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Figure 1: FMI Log of well X-1

� At a depth of 3550 to 3552 and from 3575 to
3580 ft, caliper log response showing bore hole
enlargement effect due to possible and
conductive fractures resulting density
progression is increased.

� At a depth of 3590 - 3610 ft, the log response
showing conductive fractures.

� At a depth of 3620-3660 ft, the resistive fractures.
� At a depth of 3680-3700 ft, the partially closed

fractures.
� At a depth of 3960-4000 ft, once again the

medium represents conductive fractures. Figure 2: FMI Log of well X-2
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Figure 3: FMI Log of well X-3

· At a depth 4400-4425 ft, the Gamma ray log
response is smooth, while UBI black colored curve
response shows rising amplitude signal on the

curve which is the indication of open fractures in
the formation at certain depth.

CONCLUSION
� Naturally fractured reservoirs are of extremely

heterogeneous nature.
� The conventional logs are the important

information sources and used at a large range
of scales.

� Fracture characterization is straightforward
technique.

� Formation micro image logs helps in reservoir
characterization for better well design, well
locations, well spacing on the basis of fracture
density, fracture orientation and fracture
distribution.

� FMI logs provide fracture identification, fracture
direction and rock lithology whether strong or
loose.

� Reservoir characterization is the key tool for
future production operation and Reservoir
Management.
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