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Abstrac

Abstract

With the rapid development of China’s economy, the scale of the grid is
expanding fast. As one of the indispensable electric equipment in power system, high
voltage circuit breaker s’ normal working state can influent whether the whole power
system can run safely or efficiently. The part-temperature of the high voltage circuit
breaker will be higher than the national standards when there is too much resistance or
other faults, and this situation may lead to some serious accidents such as power
failure and fires. In order to avoid these accidents, it is necessary to build a system to
achieve the temperature real-time monitoring of the high voltage circuit breaker.

In order to achieve on-line temperature monitoring to the 10KV circuit breaker,
this paper puts forward a kind of optical fiber temperature sensor system, which is
based on the changing of reflective intensity modulation. As a kind of fiber optic
temperature sensor, this design has many advantages such as non-contact, capability
of anti-electromagnetic interference, convenient installation, performance, stability etc.
In addition, a bimetal strip, which has a low price, is used as the temperature sensitive
element. So it can save costs and this sensor is suitable for mass production. In this
system, the luminous flux of the receiving optical fiber will be changed when the
bimetal deforms following the temperature changing. And through detecting the
voltage of the infrared receiving tube, we could achieve the measurement of the
temperature. This paper introduces the theoretical foundation of the reflective
intensity modulated fiber optic temperature sensor in detail. Through the theoretical
analysis and simulation, we have confirmed that there is a linear relationship between
the measuring system output voltage and temperature variations. According to the
mathematical model, this paper shows the specific structure of this temperature
sensing probes, proposes an infrared transmission communication technology based

on low-power microcontroller ATmegal6 AVR and designs the related experiment
I



Abstract

devices. In this paper, under the environment of ICCAVR, a number of experiments
have been tested by related experimental device within the experimental temperature
range of 30-120 C.

Finally, this paper shows the installation method of this temperature sensor on
the circuit breaker contacts. The experimental result is in conformity with the
theoretical derivation and shows the more excellent features. Moreover, it indicates
that this system has a measurement error better than 5% and good repeatability.
Keywords: temperature measurement for circuit breaker; temperature sensor; optical

fiber; double metal
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