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production logging has been increasing year by year. Simultaneously, with breakthroughs in the exploration of
the “second prospecting space” , the logging depth is gradually increasing to 1 000 meters. The existing
logging equipment requires 2—3 downhole operations to complete uranium geophysical logging, resulting in
long logging times and risks such as borehole collapse and pipe sticking. By developing a modular multi-
parameter downhole sub, we have addressed the issues of mutual constraints and interference among
electrical, acoustic, and radioactive parameters in logging applications. This has led to the creation of a
flexible downhole probe that can be combined according to actual application needs. We have also developed
an integrated ground control platform and accompanying logging data acquisition and processing software,
forming a highly integrated, noise-resistant, and fast-responding digital control system. This has culminated in
the development of the new—generation NDL461 digital integrated logging tool. This logging tool has passed
third—party verification and has been field—tested in the Songliao, Qaidam, Yili, and Tarim basins,
demonstrating its stability, accuracy, and applicability. The developed logging tool provides technical
equipment support for China’s fourth—generation uranium exploration technology system.

Keywords: sandstone type uranium deposit; geophysical logging; logging tool; multi parameter combination
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Fig. 1 Working principle flowchart of NDL461 digital comprehensive logging tool system
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Fig. 2 Wiring definition and working mode diagram of NDL461 digital comprehensive logging tool
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Fig. 3 Schematic diagram of modular unit combination for NDL461 digital comprehensive logging tool
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Fig. 1 Statistics on radioactive module metrological verification data
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Fig. 2 Statistics on calibration model measured error
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Fig. 4 Radioactive module point source measured data linear fitting graph
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Fig. 5 Design structure and photo of integrated host computer for NDL461 digital comprehensive logging tool
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Fig. 6 Overall composition diagram of NDL461 digital comprehensive logging system
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Fig. 7 Comparison diagram of quantitative gamma logging curves between NDL461 logging system and existing equipment
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Fig. 3 Statistics on the error of quantitative gamma logging interpretation results
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