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Abstract

During the process of oil and gas field exploration and development, the horizontal well has grad-
ually become the main drilling technology for oil and gas exploration and development because of
its advantages of longer penetrated oil layer, more obtained information and efficient develop-
ment. How to use the logging data such as lithology, electrical properties, physical properties and
oil and gas properties for analysis of tracking while drilling has become the top priority in logging.
The analysis of tracking while drilling of horizontal wells included the following three aspects:
First, at the early stage of drilling, geological engineering design of the horizontal well based on
data of adjacent wells, second, before drilling into the target layer, analysis and correlation of the
formation and real-time forecasting, third, after entering the layer, the real-time, visualized and
integrated analysis and guidance. Real-time data are used to make detailed geologic correlation
and adjust the model timely, and the real drilling and the designed trajectories are compared to
ensure that the horizontal well trajectory accurately enters into the target layer. When accidents
like horizontal interval deviating from the designed trajectory, drilling out of the target layer,
sudden changes in lithology, and abnormal logging data occur, accurate interpretation and evalu-
ation can be made based on well/mud logging data while drilling, regional data, and seismic data,
etc., and the trajectory adjustment program can be proposed according to drilling screw parame-
ters, to ensure the reservoir-encounter ratio.
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Figure 1. The comparative analysis on the tracking while drilling of horizontal wells and 3D obstacle avoidance
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Figure 2. The dynamic adjustment of geologic model while drilling of horizontal wells
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Figure 3. The technology for automatic digitalized modeling while drilling
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Figure 4. The technology for real-time pre-warning while drilling
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Figure 5. The pre-drilling predictive analysis using well-group method (a) and horizontal well design (b) in well
FNHWA400x
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Figure 6. The comparative analysis on the horizontal well prediction and calibration of deviation and depth in sublayers
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