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Abstract

To address the issues of poor measurement stability and limited post-installation calibration time of Hall speed sensors in the
field of industrial automation, this paper focuses on the speed detection of steam turbines and steam-driven feedwater pumps in
power systems. By considering the working characteristics of Hall speed sensors, the technical deficiencies of the existing system
are analyzed, and an optimization plan covering sensor selection improvement, functional module reorganization, and redundant
detection is proposed. A test platform is constructed using high-precision measurement cards, incorporating a magnetic field
interference assessment model and a nonlinear error correction formula. The effectiveness of the improvement plan is verified through
multi-condition tests. After optimization, the measurement system achieves a measurement error reduction from +1.5% to £0.8% in
an environment of 85°C with metal chip interference, and the stability of continuous operation is enhanced by 40%. This significantly
improves the maintenance efficiency of power generation enterprises and the operational safety of units, providing technical support
for the field of industrial speed measurement.
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