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Abstract

Evaluating oil saturation in reservoirs for water flooding oilfields was the key of increasing oilfield
development effectiveness and taping the potential of remaining oil. Production logging data were
the physical response of o0il well production in steady state and the reflection of oil and water dis-
tribution characteristics of producing interval in the process of oilfield development. So it was of
great significance of evaluation of remaining oil saturation by using production logging data. In
view of the characteristics of oil and water two-phase distribution in water drive reservoirs, in
combination with pore volume model of reservoir and material balance equation, a new method
for determining remaining oil saturation of producing interval is proposed by using the time-lapse
data of production logging. The method is used for processing the production logging data from
previous productions in an oil well. The results show that the processed result is well consistent
with that of neutron lifetime log evaluation for previous productions. Field examples analyses
demonstrate that the method has some advantages over conventional well logging methods, which
include larger scope of investigation and better practicality. The method is more applicable for
performance monitoring of remaining oil distribution in production interval of water drive pool.
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Figure 1. The schematic diagram of reservoir pore volume model
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Table 1. The interpreting result of time-lapse production logging data in Well L16
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2008-08-03 28.84 208.28
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2009-11-12 17.9 139.32
2010-11-04 16.06 146.58
2011-05-25 11.13 130.94
2011-11-04 4.38 142.18
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Figure 2. The relationship between declined production and cumulative production
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Table 2. The result of saturation calculation using time-lapse production logging data in Well L16
3= 2. L16 FHETEHER A PN SRt E I IR A SR &

I H P (mPd Y FEKEI(mPd Fu/l Sull
2008-08-03 28.84 208.28 0.8783738 0.7404746
2009-07-21 18.48 140.48 0.8837443 0.7574992
2009-11-12 17.9 139.32 0.8861468 0.7607714
2010-11-04 16.06 146.58 0.9012543 0.7729893
2011-05-25 11.13 130.94 0.9216583 0.7786957
2011-11-04 4.38 142.18 0.9701146 0.7810207
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Figure 3. The semi-log rectilinear of declined production changing with production time in Well L16
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Figure 4. The relation of exponential decline as the declined production changing with production time in Well L16
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Figure 5. The contrast between water saturations calculated by using logging data and time-lapse
prediction water saturation of neutron lifetime logging in Well L16
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Figure 6. The contrast between water saturations predicted by using time-lapse logging data of
production logging and neutron lifetime logging in Well L16
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