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Abstract

Mauddud formation in Sabriyah field of North Kuwait is a heterogeneous carbonate reservoir
produced since 1950s. The Mauddud reservoir has been divided into ten sub units based on the rock
properties. Its thickness reaches about 400ft dominated by carbonates deposition in a ramp
environment. Due to the lack of aquifer support, after years of oil production there has been severe
reservoir pressure decline in Mauddud formation which affected the field productivity and the plan of field
development. Highly deviated wells and horizontal wells were drilled by Kuwait Oil Company targeting
the upper section of Mauddud reservoir to sustain oil production in this field since 2012. Simultaneously
water injection was start to support reservoir pressure and increase sweep efficiency.

As expected, an increase water cut happened in some areas of this field, which became another
challenge for water management. To address these issues, Kuwait Oil Company has initiated installing
in-flow devices (ICD) in horizontal wells to control the water production in Mauddud reservoir and
optimize the oil rate. One of the key factors for this operation is to place ICD at the most permeable
zones where the dominated production is coming from. As complex as other carbonate reservoirs, it is
very difficult to define the permeability in Mauddud reservoir because of the presence of vugs, cracks
and fractures (secondary porosity). The connected vugs or factures could improve the permeability of
reservoir rock significantly and become dominated factors for production. Evaluation for such
performance is hard with wireline logs and triple combo LWD data. Petrophysicists often define the
secondary porosity from the difference between sonic porosity and neutron-density porosity. In the
Sabriyah field of north Kuwait, real time resistivity image measurement from LWD in the horizontal wells
has been deployed to help qualitatively picking the sweet permeable zones for optimization of ICD
completion.

In this case study, SineWave Micro Imager data was utilized for ICD completion in a horizontal
Mauddud single producer. Vuggy zones and composite conductive fractures are identified from the real
time data analysis. Since possible faults were picked up as well, operation team were able to set an
integrated completion plan accordingly.

Acknowledgements

The authors are thankful to the management of Kuwait Oil Company and Ministry of Oil to allow the
paper for external publication, presentation and sharing with industry professionals.

GeoConvention 2019



References

Innovations in Borehole Microresistivity Image Data Analysis*
Peter A. Elkingtonl, Said Assousl, James A. Whettonl, and David Hu

AAPG ICE Istanbul, 14th — 17th September 2014
Responses and Field Tests from an LWD Microimaging Tool Using Discrete Energy Pulsing
DOI https://doi.org/10.2523/IPTC-18275-MS  Document ID IPTC-18275-MS

SineWave Micro-Resistivity Image (SMI) Well Interpretation Report (Internal report-2018)

Li, B., Najeh, H., Lantz, J. 2008. Detecting Thief Zones in Carbonate Reservoirs by Integrating Borehole Images With Dynamic
Measurements. Presented at the SPE Annual Technical Conference and Exhibition, Denver, Colorado, USA, 21-24 September.
SPE-116286-MS. http://dx.doi.org/10.2118/116286-MS.

Nurmi, R., Charara, M., Waterhouse, M. 1990. Heterogeneities in Carbonate Reservoirs: Detection and Analysis Using Borehole
Electrical Images. Geological Society 48: 95-111. 10.1144/GSL.SP.1990.048.01.09.

GeoConvention 2019


https://doi.org/10.2523/IPTC-18275-MS
http://dx.doi.org/10.2118/116286-MS
http://dx.doi.org/10.2118/116286-MS
http://dx.doi.org/10.1144/GSL.SP.1990.048.01.09
http://dx.doi.org/10.1144/GSL.SP.1990.048.01.09

