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Research Review of Electric Field Measurement Technology Based on the Evanescent
Field of Optical Fiber

LIU Xuandong, CHENG Zhangying, MA Lechen, CHEN Ming
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Electric field measurement is of great significance in insulation design optimization of power equipment,
electromagnetic environment analysis of high voltage system, evaluation of the protective effect of shielding devices, and
so on. Evanescent field sensor for electric field measurement is an emerging optical fiber electric field sensor proposed in
recent years. The upper limit of its measuring range is up to 24 MV/m, and the package size is as small as 1.2 mmx0.2
mmx0.2 mm. It is capable of measuring multi-point and multi-directional electric field synchronously. It has a broad ap-
plication prospect in cable fault diagnosis, VFTO monitoring, electromagnetic weapon improvement, etc. At present, the
researches on the principle and structure of optical electric field sensors are extensively available in some literature re-
views. However, there is a lack of summary of the new evanescent field sensors, as well as the analysis and comparison of
the technical parameters of optical fiber electric field sensors. For this reason, the paper first summarizes the measuring
principle, typical structure, research progress, application scenarios, temperature compensation methods, and critical tech-
nical problems of the evanescent field sensor. On this basis, the measuring index, package size, and performance
characteristics of various optical fiber electric field sensors are analyzed and compared. Then, problems existing in the
practical process of the sensors above are discussed according to the relevant standards. Finally, it is pointed out that the
evanescent field sensor is worthy of further research in the aspects of material modification, processing optimization, mi-
cro-scale electric field simulation, and analysis of coupling influencing factors. The research is of specific significance for
the design, development, and performance improvement of the evanescent field sensor for electric field measurement.
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Fig.1 Diagram of the evanescent field in optical fiber
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Fig.2 Diagram of the evanescent field between D-fiber and

electro-optic crystal
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Fig.22 Diagram of electroluminescent sensor for electric field

measurement
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Table 1  Critical technical indexes of diverse optical fiber electric field sensors
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Table 2 Outstanding advantages, application scenarios and existing problems of diverse optical fiber electric field sensors
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