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Fig. 1 The comprehensive histogram of QP1 well in Gaotaizi oil layer
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Fig. 2 The crossplot of longitudinal wave impedance and density and the crossplot of natural gamma and resistivity
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Tab. 1 The statistical table of correlation coefficients between seismic attributes and sandstone-strata thickness ratio
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Fig. 3 Cluster analysis spectrum of multiple seismic attributes
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Fig. 4 The plan for predicting the sandstone-strata
thickness ratio using multi-attribute fusion of the upper

sand group in the research area
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Fig. 5 The example of constraints for facies-controlled geostatistical inversion
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Fig. 6 The profile of conventional geostatistical inversion
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Fig. 7 The profile of facies-controlled geostatistical inversion
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Fig. 8 The plan for predicting the sandstone-strata thickness ratio in the research area
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Fig. 9 The profile of facies-controlled geostatistical inversion of QY1 well
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A seismic prediction strategy for tight sand body distribution in thin interbedded layers

WANG Tuan
(Exploration and Development Research Institute of Daqging Oilfield L.td, Daqing 163712,China)

Abstract: The Upper Cretaceous Gaotaizi oil layer in the northern Songliao Basin develops a typical tight sandstone reser-
voir in the delta front sedimentary environment. There are three main sand formations from top to bottom in this set of strata,
each of which is a thin interbed of sand and mudstone, and the thickness of a single sandstone is ultra—thin, generally 2—3m.
The key to tight oil exploration and development is to find a sand formation with a high net-to-gross ratio in the target area and
to characterize the spatial distribution of a single sand body in the sand formation. However, conventional attribute analysis and
seismic inversion have poor reservoir prediction results and low accuracy. For this reason, a targeted, comprehensive seismic
prediction strategy is proposed. In addition to fidelity and high-resolution processing of seismic data and petrophysical analysis,
it mainly includes multi-attribute fusion net-to-gross ratio prediction technology of sand formation and facies-controlled geosta-
tistical inversion technology of single sand body. The specific workflow is as follows: based on seismic attribute normalization,
the seismic attributes are divided into three categories using the cluster analysis method, and each category selects the seismic
attributes with the highest correlation for multivariate linear fitting and establishes a multi-attribute fusion net-to-gross ratio
prediction model of sand formation; secondly, the corresponding relationship between the prior information of well point and
the net-to-gross ratio is established by using statistical analysis method, and the facies-controlled geostatistical inversion meth-
od of single sand body constrained by the prior information of net-to-gross ratio is established. The application example in the
north of Songliao Basin shows that the comprehensive prediction strategy has achieved satisfactory results in evaluating the de-
velopment of sand bodies and depicting the spatial distribution of thin sand bodies in the sand formation, which guides the opti-
mal design of the deployment scheme of horizontal well groups.

Keywords: delta front; thin interbedded layers; tight sandstone; sand groups; net-to-gross ratio prediction; single sand

body prediction





