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Abstract

In order to solve the previous casing formation resistivity logging instrument of logging limitation,
through the study of the resistivity logging principle and technology characteristics, combining
with the logging instrument design experience of domestic and overseas, we research and design a
new generation instrument. In the process of the detailed design and analysis of the pushing as-
sembly’s main structure, an electrode assembly is designed, which has the advantages of easy in-
stallation, disassembly, replacement and insulation, and has the characteristic that electrode can
be withdrawn in the fault state. At the same time, the mechanics and optimization design models
of pushing device are established, with the maximum logging diameter and minimum demand
driving force, and the pushing device is optimized effectively based on complex method. In addi-
tion, hydraulic transmission system is designed on the premise that the pushing assembly’s
working condition is analyzed in detail, which has the advantages of simple structure, complete
function, pressure balance, position indicator and double safety overflow. And it can be simulated
and analyzed with AMESim. Finally, the main performance parameters of the prototype are prac-
tically tested, including the force loaded by measuring electrode on casing, insulation among
measuring electrodes, closing and opening consuming time of pushing device and temperature
and pressure resistant performance of pushing assembly. As a result of the test, pushing assem-
bly’s defect is discovered and design is improved. At the same time, the rationality of design and
analysis of pushing assembly are fully validated by the test.
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Figure 1. Principle for through casing resistivity logging
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Figure 2. Layout of push assembly for through-casing tool
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Figure 3. Parallelogram pushing device
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Figure 4. Structure diagram of pushing device
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Figure 5. Leaf spring of pushing device
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Table 1. Optimization for structural parameters of push device
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Figure 6. High temperature and high pressure experimental device
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Figure 7. Pressure record curve for through-casing tool
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