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— Applicability of a sensor based on optical fiber Bragg grating to nuclear plant monitoring —
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Fiber Bragg Grating (FBG) is a kind of an optical device developed rapidly in
these years and it has several excellent characteristics as a sensor for tempera-
ture and/or strain. To investigate the applicability of FBG even as a vibration
sensor for nuclear plant monitoring, novel measurement systems were devel-
oped and tested. The results revealed that the FBGs had sensitivity to vibration
and temperature even in radiation environments. Vibration and/or temperature
of components around cooling systems at the YAYOI and JOYO reactor could
be detected successfully with FBG based sensors.
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Fig. 1 Reflection spectrum under fast neutron field.
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Fig. 2 Schematic illustration of vibration measurement
system.
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Fig. 3 Frequency spectrum at the total dose of 100 kGy.
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Fig. 4 Schematic illustration of vibration measurement
system for YAYOI cooling system.
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Fig. 5 Vibration spectrum before/after blower of
YAYOI started.
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Fig. 6 Vibration spectrum around muffler suspension.
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Fig. 7 Vibration spectrum around muffler main body.
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Fig. 8 Schematic illustration of FBG sensor layout on
JOYO site.
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Fig. 11 Correlation between wavelength and temperature
around FBG A-1 after JOYO started.
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