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Development of the FBG sensor for strain and temperature monitoring of
high-temperature pipelines of nuclear power reactors
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A new technique of temperature and strain measurement using fiber Bragg grating (FBG)

optical fiber sensor at high temperature in irradiation environment was proposed, in which interrogation of
FBGs is carried out based on optical time-domain reflectometry (OTDR). Heating test results showed that
stable temperature measurement can be done at 600°C and the reflectance of FBG can be kept constant up
to 1000°C. From the strain measurement test on a cantilever, multi-point strain measurement capability
with high measurement accuracy was successfully demonstrated. Strain distribution mapping of a
compressed elbow pipe and an observation of damping oscillation of a cantilever are also presented as
practical applications of our technique. The FBG-OTDR optical fiber sensor will be a promising tool for
inspection and diagnostics of material degradation in nuclear engineering applications.

Keywords: fiber Bragg grating (FBG) sensor, optical fiber, strain gauge, high speed strain measurement, on-line
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Fig.1 A schematic view of FBG sensor structure
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Fig.2 Reflected power as a function of Bragg
wavelength shift and laser wavelength
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Fig.3 A schematic diagram of the FBR-OTDR
setup

Fig.4 FBG-OTDR system with digital
oscilloscope (upper)
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Fig.5 Signal pulse shapes for 2). operation for

high speed mode (100ns/div)
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Fig.7 FBG set-up on the cantilever (upper) and a
view of cantilever measurement system (bottom)
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