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Abstract

The Shengli Oilfield has entered the middle and late stages of development. Long-term waterflood-
ing development has aggravated reservoir water flooding and made the distribution of remaining
oil more scattered and complex. Accurately identifying enriched intervals of remaining oil, evaluat-
ing water flooding levels, and providing a basis for well stimulation measures such as perforation
replenishment, water shutoff, layer reworking and fracturing constitute an important foundation
for fine potential tapping in mature oilfields. At present, the evaluation of remaining oil mainly re-
lies on conventional logging, carbon-oxygen ratio logging, pulsed neutron capture logging, PNN sat-
uration logging and other technologies. As a technique reflecting formation water cut through the
macroscopic capture cross-section Sigma, PNN is well applicable to remaining oil monitoring in
cased wells. Relevant researches have made certain progress in the identification of complex water-
flooded layers, determination of interpretation parameters and field application. Nevertheless, the
conventional PNN method still has limitations in the practical application of the Shengli Oilfield: the
difference in capture cross-section between oil and water decreases under low salinity conditions,
while borehole background interference increases under high salinity conditions. In addition, shale
content, porosity and lithological heterogeneity also affect the Sigma response, and interpretation
relying on a single parameter is prone to misjudgment of water flooding levels. PNNPlus is an im-
proved technology developed on the basis of conventional PNN. By adding an activated gamma de-
tection sub-section, it realizes the combined acquisition of thermal neutron capture cross-section
and activated gamma spectrum information, providing a new approach for remaining oil evaluation
under complex reservoir conditions. Combined with the geological and development characteris-
tics of the Shengli Oilfield, this paper establishes a comprehensive PNNPlus interpretation method
centered on Sigma, integrated with GR-SIGMA crossplot analysis, shale correction, porosity correc-
tion and formation water salinity parameters. Its applicability is verified by case studies of conven-
tional old wells, low-porosity wells, high-salinity wells, low-salinity wells and newly commissioned
wells, which provides technical support for fine remaining oil evaluation and development adjust-
ment in the Shengli Oilfield.
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Figure 1. Structure diagram of the PNNPIus instrument
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Figure 4. Log interpretation result chart for Well A
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