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Research and Application of High-Precision Real-Time
Imaging Technology with Near-Bit Gamma

LI Jibo"’, QIAN Deru'’, ZHENG Yiting"?, ZHANG Wei"’, WU Jinping"”’
(1. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development, Beijing, 102206, China;
2. Sinopec Research Institute of Petroleum Engineering, Beijing, 102206, China)

Abstract: The measurement point of the conventional MWD tool is far distant from the bit, and the lithology and
dip angle of the formation around the bit cannot be accurately judged in time. This result in a low success rate for
drilling formation and a failure to meet the requirements of accurate reservoir description. Therefore, a gamma-ray
dynamic formation scanning imaging technology under high-speed conditions, which can realize real-time judgement of
the formation lithology under sliding and compound drilling conditions, was studied. In addition, the calculation
method realizing the accurate calculation of formation dip angle at the bit was also studied. The high-precision real-
time imaging technology with near-bit gamma can image and measure the parameters of near-bit gamma, dynamic well
deviation, temperature, and rotation speed in real time, and provide data source for the accurate control of the bit in
reservoirs. The field application shows that this technology could meet the needs of geosteering drilling for
measurement data, and timely adjust the drilling trajectory through the accurate description of the drilled formation,
thus improving the drilling ratio of high-quality reservoirs. The result suggests that the geosteering drilling technology
based on domestic near-bit gamma imaging tools deserves wide applications in drilling thin oil layers and those
formations with quick dip changes.
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Fig.1 Principle of near-bit gamma imaging logging
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Fig.2 Composition of a near-bit gamma imaging system
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Fig.3 Layout of gamma detectors and magnetic sensors in
a drill collar

B4 BX. BE. ME3HHRE
Fig.4 Schematic illustration of sectors, time, and gamma
counting
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Fig.5 Calculation method of dynamic well deviation
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Fig.6 Sine curves at the stratigraphic boundary obtained
by median fitting method
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Fig.7 Gamma images while drilling for the inclined strata
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Fig.8 Structure of a short wireless electromagnetic transmission channel
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Fig.9 Torsional stress of a measuring nipple
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Fig.10 Display interface of a real-time surface imaging system
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Fig. 11 Real-time data of near-bit gamma imaging
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