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Abstract

In recent years, the geosteering while drilling (GWD) technology has gone through rapid devel-
opment of several stages. In light of the inconsistency between the idea of geosteering while drill-
ing and comprehensive reservoir research, the idea of hierarchical modeling and geosteering
while drilling was put forward, and it was explained with an example in the study area. The results
show that (1) the geosteering while drilling is closely related to the three-dimensional geological
modeling technology, and it is the developmental direction of intelligent and efficient orientation
to introduce the mature three-dimensional geological modeling technology into geosteering; (2)
the horizontal well hierarchical geosteering is the developmental direction of geosteering theory,
and multi-level geosteering corresponds to comprehensive multi-level geological research results;
the similarity between geometric orientation and hierarchical orientation is relatively high in
stratigraphic-tectonic framework level, but the multi-level of reservoir heterogeneity geometrical
guidance, such as reservoir sedimentary facies (reservoir architecture), reservoir parameters and
fluid distribution, is not considered almost, which leads to the lower precision in identification of
“sweet spot”; (3) the example shows that the geologic multi-level modeling has obvious advantages
in geosteering of horizontal well. Framework model, lithofacies model and logging parameter
model are established. By comparing the real drilling data with the forecasting model, optimized
trajectory can be obtained. This provides a reference for efficient drilling of oil and gas layers and
visual drilling monitoring.
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Table 1. The service levels of geosteering while drilling
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Figure 1. The change of geosteering while drilling curve and the well trajectory
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Figure 2. The flow chart of 3D geological modeling and geosteering with drilling
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Figure 3. The location of research area
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Figure 7. The actual drilling trajectory of WellXQHW301 in the oil and gas displayed index model
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Figure 8. The optimized well trajectory of WellXQHW302 in the gas logging total hydrocarbon index model
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