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Design of a High Voltage Transducer Based on Modular Interference
and
Conver se Piezoelectric Effect
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Abstract

With the development of modern high-voltage power systems, more and more
disadvantages in traditional electromagnetic voltage transformers and capacitive
voltage divider voltage transformers are thoroughly exposed. Due to its advantages
such as light in weight, wide frequency band, large dynamic range, resistant to
electromagnetic interference and good insulation performance, the optical voltage
transducer is paid special attention. By means of numerical simulation, the relation
between interference intensity distribution pattern in elliptical-core polarization
maintenance fiber (E-core PMF) and the modular phase difference is calculated and
analyzed, and corresponding three-dimension plot is given. A voltage transducer based
on converse piezoelectric effect of quartz crystal and the principle of modular
interference of E-core PMF is designed. With finite element method, the electric field
distribution in the sensor head of the transducer is simulated; the impacts of the
parameters of metal electrodes such as their shape and size on electric field
distribution inside the sensor head are analyzed, and the optimized design of sensor
head is carried out. The feasibility of the designed voltage transducer is verified with
experiments, and the results show that the voltage transducer based on the principle
mentioned above possesses better accuracy and linearity.
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