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Abstract

It is a well-established fact that reservoir performance depends on reservoir quality. From alluvial fan deposits, aeolian dune deposits, fluvial
channels to deep marine fan deposits, different reservoirs perform differently depending on a number of controlling factors. This project
attempts to classify the different sedimentary depositional environments and sub-environments on the basis of hydrocarbon production
performance. Other objectives are to establish a link between sedimentary environments and expected maximum well and field production rate.
Overall reservoir recovery and recovery factor. To postulate best sedimentary environments in terms of overall hydrocarbon production
performance. Primary data for this project is from the Norwegian North Sea, Norwegian continental shelf and the Barents Sea. These data were
analysed to generate production curves, cumulative production and recovery factors.

Using wireline logs, cores and few seismic sections the fields were all classified into the different sedimentary environments and sub-
environments used for the project. Other additional parameters derived which were useful for the project include trap type and geometry,
prospect size, reservoir thickness, net-to-gross, number of production and injection wells, reservoir depth of burial, faults and
compartmentalization. The reservoirs fall into three gross depositional environments: Paralic/shallow marine, Deep marine and Continental.
Paralic/shallow marine oil maximum well rate ranges from 1800,000-143 Sm®/day, highly varied recovery factor from 80-3% depending on
architectural elements, the reservoirs were buried from 4,241-2,150 m. Deep marine reservoirs have oil maximum well rate from 1,404-134
Sm®/day, recovery factor from 77-11% less varied within sub-environments, reservoir depths are from 4,000-1,700 m. Continental reservoirs
oil maximum well rate ranges from 907-202 Sm®/day, recovery factor is highly variable from 83-2% in some sub-environments, buried from
4,061-2,800 m. Paralic/shallow marine reservoirs have high oil discharge rates at initial phase of production, however recovery was not
sustained, lower shoreface reservoirs have better recovery than backshore and foreshore. Deep marine reservoirs yield good volume, better
recovery and good sweep. In continental reservoirs good initial well discharge is inconsistent with recovery, hence large volume discovered
cannot be produced due to poor recovery.


mailto:aliyudakachalla@gmail.com

M -

=

2 R ' Kachalla Aliyuda, John A. Howell-and Adrian Hartley
AFARI Department of Geology/Petroleum Geology, University of Aberdeen, United Kingdom/AAPG/SEG ICE London 2017

Continental Reservoirs Porosity Permeability of the Continental Reservoirs Continental Reservoirs API

Reservoir performance is controlled by a number of factors both geological “ . =
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This work considered production data from all the fields in the Norwegian North Sea,
Norwegian Sea and the Barents Sea. Fifty-five of the 90 producing fields on the NCS
were utilised. Fields were excluded because they were carbonate (9), lacked suffi-
cient data (19) or had co-mingled production from multiple reservoir zones (7)
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and engineering. Geological factors originate in the depositional environ- S
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ment and are modified by diagenetic and structural changes during burial.
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Engineering parameters include, the production mechanism, the number of

wells, well completions etc.
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Parametres recorded for each field include:
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The goal of this study is to examine the unique production database from
the Norwegian Continental Shelf in order to attempt to unravel the im-
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The work has been based on the monthly production data for 55 fields and
analysed to try and determine which impacts production.
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Oil Companies, the Research Council of Norway and the Norwegian Petroleum Directorate. The goal of the SAFARI project is to develop a fully search- = =

able repository of geological outcrop data from clastic sedimentary systems for reservoir modelling and exploration. ?; =
The SAFARI project includes a fully searchable database that is accessed through the website bp A :: % 2
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Depositional Controls on Production Conclusion

What controls recovery factor?
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o Performance of oil fields varies for the three gross
depositional environment in the Norwegian conti-
nental shelf. Deep marine reservoirs have better re-
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Frequency Distribution Plots of the key metrics by depositional environment .
The shallow marine reservoirs are typically the largest However Deep Marine
have the best recovery factors. Individual well rates seem to be independent of
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depositional environment | ' | covery followed by paralic/shallow marine then con-
tinental reservoir. Shallow marine reservoir show
What controls Maximum well rate? the greatest spread
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lying parameters controlling performance of the
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Recovery Factor is a function of porosity 0 APl iS IeSS impOrtant

and depositional environment. It is not depend-

Maximum well rate is controlled by depositional environment. With ent upon field size, bulk rock volume or API. 0 There iS no Clear I|nk between RF and We” density

shallow marine reservoirs performing better than fluvial or deep marine. This Deep marine reservoirs have better average
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in turn is not clearly a function of depth or average field porosity, suggesting R o B recovery factor (50.5%) than Paralic/shallow Suggesting other aspects are also important

that facies architecture is also important marine (40.19%) and Continental Reservoirs
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Importance of well density

ey ." ol Density/rassure s ] _ o This work established the impact depositional envi-
: ronment have on oil field performance.
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surprising. Lower APIs were anticipated to be associated with higher well
density. There is also no relationship between well density and reservoir
pressure or depth
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