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A study on development of screen inspection system to detect
damages, bowing, and foreign materials of nuclear fuel assembly
for reactor in nuclear power plants
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Abstract  Screen inspection system applied vision and laser scan technology which detect foreign materials
caused fuel rod to be damaged, and which inspect fuel rod damage, bowing, distortion and grid damages, was
developed to secure reliability and reproductivity of inspection method for nuclear fuel assembly during outage.
In further, datum of inspection results will be continuously monitored and given understand the pattern of
bowing and distorting for fuel assembly in reactor. Understanding of the pattern will be key technical
information to avoid grid demage might be happened during refueling outage and provides important data base
for safe operation of nuclear power plant in Korea and world wide.
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[Fig. 1] Damages of fuel assembly
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[Table 1] Specification of line Laser LM-6305MS

items specifications
Optical Power(mW) 2.5(Tc=257C)
LD Power(mW) 5(Max)
Output Efficiency(%) 50
Wavelength(nm) 637 £8
Focus Beam Width(mm) <0.1 (at 300mm)
Collimated Beam W(mm) <3 (at 10m)
Fan Angle(°) 15,30,45,60,90,120
Line Pattern Accurate Straight
Beam Quality TEMO00
Beam Intensity Pattern Gaussian
LD Pin Connection Case Ground
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[Fig. 5] Input of ID number
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[Fig. 9] Identification test of fuel assembly
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[Fig. 10] 3D Video/Laser scanning work [Fig. 12] Image for deflection of fuel assembly
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[Fig. 11] Image capture and rendering work
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[Fig. 14] Images for foreign materials of fuel
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[Fig. 15] Image for fracture of fuel assembly
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[Fig. 17] Image captured by masking filter
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[Table 2] Performance test for fuel inspection

No. items results
1 ID number detected
2 foreign materials inspected
3 1* row deflection inspected
4 2" row deflection inspected
5 grid demage inspected
6 fuel assembly fracture inspected
7 printing OK
8 3D rendering OK
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[Table 3] Performance test for equipment developed

No items results
1 inspection +0.2mm(in air)
precision +0.5mm(in water)
2 moving low: 20mm/s
speed high: 83mm/s
3 stroke 4.6m
leakage no leakage at 2 bar
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