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Abstract

Reservoir fluid geodynamics (RFG) is enabled by new technology (downhole fluid analysis [DFA]) and new science (asphaltene gradient
thermodynamics) and provides the best way to determine the extent of reservoir fluid equilibration. Equilibrium strongly indicates connectivity.
When only part of a field is not equilibrated, baffling is often the cause. Asphaltene instabilities with formation of viscous oil/tar at the oil-
water contact can be identified. These methods enable identification of dynamic fluid processes in geologic time that directly impact
production.
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Geodynamics Is routinely used to interpret

Seismic, Geology, Image Logs...
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RFG refers to study of the process after reservoir filling and before present
day that have an impact on reservoir connectivity assessment and

production performance.




Reservoir Fluid Geodynamics
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Equilibrium asphaltene gradients in oil columns
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Case Study 1:

GoM deep water field — evaluating connectivity prior to production

OTC-27143-MS




S S Case Study 1
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m FHZ EoS obtained with 2 nm asphaltene size (3 DFA stations)
m Vertical equilibrium of the asphaltene is consistent with vertical connectivity from other sources

m Pressure communication amongst these points is also consistent with connectivity




S S Case Study 1
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Case Study 2:

GoM field: Sealing faults?

IPTC-11488
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Case Study 3:

Wilcox formation Gulf of Mexico: ultra-high reservoir pressures and
turbidite petroleum system
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Abstract

Reservoir fluid geodynamics (RFG) has recently been launched as a formal technical arena that accounts
for fluid redistributions and tar formation in reservoirs largely after trap filling. Elements of RFG, such as
analysis of biodegradation, have long been in place; nevertheless, RFG is now strongly enabled by recent
developments: 1) downhole fluid analysis (DFA) allows routine elucidation of reservoir fluid gradients,
2) the development of the first equation of state for asphaltene gradients allows identification of
equilibrium vs. geodynamic processes of reservoir fluids and 3) RFG analyses of 35 oilfields systematize

a multitude of RFG processes and show their direct impact on wide-ranging production concermns.




Conclusions

m DFA data and RFG studies provide a cost-effective approach to

investigate connectivity and other reservoir challenges;
m Equilibrated asphaltenes— reservoir connectivity (proven in production);

m Disequilibrium. Geodynamic processes and baffling. Charging, diffusion,

convection, phase change, etc;

m Long list of reservoir concerns addressed by RFG.




