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Remote Water Level Monitoring System Based on Reflected Optical Power Detection
with an Optical Coupler for Spent Fuel Pool at Nuclear Power Plant
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ABSTRACT

We propose a new method to monitor the water level of spent fuel pool in a nuclear power plant without electric
power. We also analyze the performance and limitation of the proposed method. Our method is based on the reflected
optical power at the end of optical fiber through a 1xN optical coupler. We reveal that there is no problem to monitor
the water level when using a 1x8 optical coupler. However, when a 1x16 optical coupler is used, only 15 out of 16
output ports can be used due to Rayleigh back-scattering. When a 1x32 optical coupler is used, only 25 out of 32
output ports can be used to monitor the water level.
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Table 1. Reflectivity at the end of optical fiber
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Table 3. System parameters used in this paper

Reflection Reflectivity System parameters Value
case in ratio in dB fiber loss (ag) -0.2 dB/km
optical fiber -92730 dB loss of circulator (L.) -1 dB
& water 0.186 % (Ruas) monitoring distance (D) 2 km
optical fiber 337 9% -1472 dB
& air o (Ruam) ok YT UL ol gad, BEWIE B
s N7H9] AR FYEXE FAA s FAH 2
E 2. 1N HEui7]e] &4 E7} 7)) =

Table 2. Insertion loss of 1xN optical fiber

Type of ) real product
. ideal value
optical coupler (Lnwn)
1x8 -9.03 dB -105 dB
1x16 -12.04 dB -135 dB
1x32 -15.05 dB -169 dB
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