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Design and electric-field analysis of reflective 500 kV all-fiber voltage sensor
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Abstract:

A reflective 500 kV al-fiber high-voltage sensors based on the interference of two linearly polarized modes ( and ) and the inverse piezoel ectric effect of quartz crystal is
designed. The measuring principle of high voltage transformer isfirstly analyzed, and the signal demodulation method is given. The field distribution inside and outside the
optical fiber voltage sensor heads with the different structuresis discussed in detail. The results show that, the different fiber-optic voltage sensor head structures can cause
large differences between the internal and external electric fields of the sensor. Moreover, thelonger arc electrode structure can make theinternal and external electric field
strength of the sensor head reduced to 1.19 kV/mm and 2.79 kV/mm respectively, which are lower than the breakdown field strength of air (3.5 kV/mm) and quartz crystal
(>100 kV/mm). Thus the system'sinsulation and security is ensured, and the design requirements are meet.
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