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Project Overview
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Accomplishments

* Fiber procurement
* FBG inscription

* Fiber cladding
irradiations
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Technology Impact

« This research advances nuclear technology by characterizing and
demonstrating a sensor technology with the potential to make
measurements with unprecedented spatial and temperature
resolution at higher temperatures than prior optical sensors. This
technology can also be applied to measurements other than
temperature.

« This research supports the DOE-NE research mission by enabling
high fidelity measurements in irradiation experiments in more
extreme conditions than previously possible.

« Impacts the nuclear industry by decreasing the time to qualification
of new reactor concepts, fuels, and structural materials.

« Commercialization is underway by Luna Innovations. This research
represents the opportunity to close technology gaps and
demonstrate the potential of sapphire optical fibers.
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Accomplishments (1/2)

Pre-clad
characterization of
fibers
OBR scans
Microscope pictures
IR imaging
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Accomplishments (2/2)

¢ Heated |I’I’adia'[i0n at OSURR: Table 2: NRL Irradiation Facility Dimensions
— MoSi, heating elements, capable of ™" e
up to 1500 C - e e
— Fits in the 9.5-inch dry tube at Sloalatitls 8 e
OSURR oo el B i PR
— 1.5-inch ID for Samp|es Fum:fﬁd:;:c’ji:el inBP1  Phenolic mounting board

Beam Port #2 (BP2) External ~30 mm Diameter
Beam Line Facility

* OSURR Dry Tu bes: Thain Gl x4 SuareiSingst
— 6.5-inch and 9.5-inch ID
— Next-to-core position: neutron flux
up to ~1012 n/cm?/s
— The shielding plug for each tube
has a cableway that allows cabling /
out of the dry tube to enable in-situ

measurements from instrumented .>inch 48
experiments

— Cryogenic up to 1600 C reactor.osu.edu
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Conclusion

Year one progress was limited to procurement, inscription,
and cladding of single mode sapphire FBG sensors for out-
of-core characterization and heated irradiation tests. The
design of the heated irradiation was also completed. This
research closes a technology gap limiting optical fiber use
for high temperature, high fluence irradiations. This will
provide a valuable new capability which will help expedite
gualification of new fuels, materials, and advanced reactor
designs.

* Questions?
e Joshua.daw@inl.gov
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