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Abstract

To address the potential for blowout well leakage events caused by overflow during oil exploration
and gathering, this paper designed an STM32-based early overflow monitoring system with drilling
based on the Wien bridge oscillator circuit. The system stimulates the electrode sheet array through
the signal generating circuit to collect signals, which are then converted by AD using the STM32. Fi-
nally, the signals are transmitted to the PC for graphical display, which realizes the collection, analy-
sis, and display of the signals. The experimental test results indicate that the system can rapidly and
accurately detect overflow occurrences in the analog environment. The system exhibits high stabili-
ty and good timeliness.
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Figure 1. Overall block diagram
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Figure 2. STM32F103C8T6 master module circuit diagram
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Figure 3. Signal generation circuit
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Figure 4. Electrode sheet array
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Figure 5. Signal processing circuit
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Figure 6. Software interface
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Figure 7. ADC data acquisition module flowchart
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Figure 9. Difference in characteristics between inner and outer electrode sheet sets
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Grouped and Averaged Data for Each Iteration
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Figure 12. Trend chart of stress difference between inner and outer walls
under intrusion conditions
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