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! Partial difference equations (PDEs)
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2 Repeat pass interferometry

3 Along track interferometry

* Repeat pass along track interferometry
® Decorrelation
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Well Well Time elapsed Length change Length of
angle between logs (ft) reservoir interval
(months) (ft)
2/4A-2 24 26 0 420
2/4A-5 28 24 0 363
2/4A-7 7 48 0 403
2/4A-TA 7 21 0 474
2/4A-11 28 12 +1 574
2/4A-12 42 0! +2 438
2/4B-6 34 104 -2 650
2/4B-18 18 79 -1 529
2/4B-21 36 41 0 616
2/4B-22 17 74 -1 581
2/4B-23 21 50 -3 447
2/4C-1 40 113 -3 449
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Well Comparison logs Time Ekofisk FM, TOR FM, Total
(years) compaction (ft) compaction (fi) compaction (ft)
2/4A-8 07/741 and 12/84%  10.5 5 1 6
2/4A-9 08/783 and 10/81% 3.5 1 1
2/4A-10 10/81% and 01/843 2 1 1
2/4A-12 08/763 and 10/81% 5 2 2
2/4A-13 12/731 and 08/83% 9.6 6 6
2/4A-14 09/78% and 06/84° 8 6 6
2/4B-1 10/77% and 12/84% 7 3 1 4
2/4B.3/B-3A  08/74% and 12/81%2 7 3 8
2/4B-3A 12/812 and 12/84% 3 4 2 6
2/4B-6 08/78? and 12/84% 9.5 3 3
2/4B-10 08/783 and 09/22% 4 4 4
2/4B-10 08/223 and 12/83% 1 1 1
2/4C-3A 12/832 and 12/84% 2 4 4
2/4C-8A 12/822 and 12/84% 2 4 1.5 8.5
2/4C-3/C-3A  08/74% and 12/822 8 6 2 8
2/4C-9 12/742 and 12/84% 10 4 4 8
2/4C-13 04/752 and 12/843 9.5 8 8
2/4C-14A 08/822 and 01/854 2 8 5
2/4C-14C-14A  03/78% and 08/822 7.5 8 8

U'BHCS = Borehole compensated sonic; 2 CNL = Compensated neutron log; * TDT = Thermal decay
time; * NDL = Neutron detector log.
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ABSTRACT

One of the most serious problems in oil field depehent which could potentially cost
millions of dollars, is ground subsidence causedirattly as a result of petroleum
production and the resulting compactidReservoir compaction can reactivate sub
surface geological structures, which may comprontiee integrity of reservoir seal,
resulting in natural migration of hydrocarbons tthes formations. Further, the
compaction consequent to subsidence may lead tweedporosity which can lower the
production levels in a formation.

Several surveillance techniques are available tecleand monitor compaction and
subsidence effects. In this study diffrential radaterferometry and geomechanical
modeling applied to evaluation of reservoir comjmactand surface subsidence of
dorood oil field, south west of iran. Well failui® observed in this field, which may be
attributed to the mass balance change in the aérwirs due to hydrocarbon
extraction.

Differential Radar Interferometry is a relativelgw method but results of tests and
experiments demonstrated the capability of thiswteque to measure man inducted
surface movement to centimeter resolution.Theresareral sources wich affect the
accuracy of InSAR results; the most considerablee doeing atmosphere.The
interferometric processing of kharg island,s (owrehpart of dorood oil field) SAR
images, dating from 2000 to 2007, was carried uSagma software. the study area
showed over all very low correlation values dudigh and periodic rate of vater vapor
in persian gulf.

Geertsma,s equation based on necleus of strairtiegsidrom rock mechanics, is quick
and worthy tool in evaluation of subsiding and caetmg reservoirs. Using these
equation showed that maximum rate of reservoir aotipn is twice the maximum
subsidence rate.

Also in this study a finite difference code is &gbtind utilized to monitor and measure
the reservoir compaction of Dorood oil field. tmethod has been used to analyze the
effects of fluid viscosity, Poisson’s ratio, Yousgnodulus, rates of fluid production
and injection, and the extent of compaction asnatfan of time. Also, the relationship
between reservoir permeability and porosity wertemhieined and compaction related,

reservoir prosity and permeability changes, welewated.



The result of this study can be used together Igitblling to optimize the development
of compacting reservoirs to take advantage of trapaction drive while minimizing
the other problems it creates.

Key words: Compction of Oil Reservoirs, Subsidence, Rad&erfarometry Method,
Finite Difference Method, Dorood Oil Field.
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