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ABSTRACT: The construction of highly information-based
new power system requires the establishment of information
system that matches the traditional power grid. The sensor
network composed of various types of advanced sensors is the
data foundation of the information system. Among various
physical quantities, electric field measurement has important
value. Electric field measurement can be applied to
applications such as voltage measurement, equipment
monitoring, lightning warning, etc. Traditional electric field
measurement devices, such as field mills, are bulky and costly,
and cannot be applied to the flexible and wide-area
arrangement of electric field sensing nodes. Micro electric field
sensors are a kind of electric field measurement device with
small size and high performance, which is of great significance
to the electric field measurement in new power system. In this
paper, we introduce the development of micro electric field
sensors with different principles and the application scenarios
of micro electric field sensors. We also summarize the
challenges and prospect the development of micro electric field

SENsors.
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Fig. 13 Structure of vacuum steered-electron
electric field sensor (Copyright 2014 IEEE)
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Table 1 Performance of different electric field sensors
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The construction of new power system requires the
establishment of information system that matches the
traditional power grid. Advanced sensors are the
foundation devices for connecting the physical system
and information system. Among various physical
quantities, electric field measurement is of great value in
multiple applications. Micro electric field sensors are a
new type of electric field measurement device which are
small in size and low in cost. Compared with traditional
electric field measurement devices, micro electric field
sensors bring higher measurement performance and
lower electric field distortion. Currently, micro electric
field sensors are widely studied.

In this paper, different electric field sensing
principles are introduced based on the existing types of
micro electric field sensors.The introduced micro electric
field sensors include micro electric field sensors based on
electro-optic effect, MEMS micro electric field sensors
based on induced charges, micro electric field sensors
based on inverse piezoelectric effect, micro electric field
sensors based on electrostatic force coupling, etc. The
advantages and disadvantages of theelectric field sensors
with different principles in terms of size, cost, system
complexity, frequency bandwidth, measurement range,

resolution, sensitivity, linearity, power consumption, and

fabrication feasibility are also summarized.

Meanwhile, this paper also summarizes the
application status and prospects of micro electric field
sensors in new power system.Typical application
scenarios include voltage inversion, electrical equipment
condition monitoring and fault diagnosis,
electromagnetic environment monitoring, etc., as shown
in Fig. 1. The application scenarios cover all aspects of
power generation, transmission, distribution, and
electricity consumption in the power system. This paper
introduces the application principles and application
methods of electric field sensors in the mentioned
application scenarios.

This paper introduces the micro electric field
sensing technology for new power systems. The
principles, advantages and disadvantages of different
types of micro electric field sensors are summarized, as
well as the application scenarios of micro electric field
sensors in new power systems, which provide a reference
for the micro electric field sensors with different
principles in different applications. Micro electric field
sensing technology has the advantages of small size, low
cost, high performance, easy integration and mass
production. It has broad application prospects in the

future of new power systems.
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Fig. 1 Applications of micro electric field sensors
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