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Position ultrasonic probe corresponding to side of nuclear fuel assembly
Insert ultrasonic probe between control rad guide tube and portion of
inspection area of covered tube of spent nuclear fuel rod of
nuclear fuel assembly
Allow ultrasonic wave to be incident on portion of inepection area of covered tube
Determine whether spent nuclear fuel rod is defective by receiving ultrasonic
wave emitted from another portion of inspection area of covered tube
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(57) Abstract: An ultrasonic inspection method of a spent nuclear fuel rod
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J, = rod guide tube and a portion of an inspection area of a covered tube that

overlaps the lower shaft blanket of the spent nuclear fuel rod and does not
overlap a fuel pellet; allowing an ultrasonic wave to be incident on the por-
tion of the inspection area of the covered tube; and determining whether the
spent nuclear fuel rod is defective by receiving the ultrasonic wave emitted
from another portion of the inspection area of the covered tube, wherein a
plurality of bulges of the control rod guide tube do not overlap the inspec-
tion area of the covered tube.
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[x= 9]
Material Velocity (C) Velocity () Density Specific
Acoustic
Units mfs x 10° mfs x 10° kg/n’ Impedance
Ar 0.33 - 1.20 0.0004
Aluminium 6.40 3.13 2,700 17.3
Barium Titanate A 5.2 - 6,700 30.0
Barfum Titanate B 5.53 - 5,700 315
Berylium 12.89 8.88 1,800 23.2
Brass 437 2.10 8,450 370
Cast Iron 350t0560 22010320 7,200 25010 40.0
Copper 476 2.33 8,930 425
Glass 580 - 3,000 174
Gold 324 1.20 19,300 63.0
[ron 5.96 3.22 7.850 6.8
Lead 240 0.79 11,300 202
L.ead Niobate 2.76 - 5,800 16.0
Load Zirconate)a. 3.00 - 7,600 2.8
Titanate)b. 3.00 - 7,500 225
Lithium Sulphate 545 — 2,060 11.2
Magnesium 574 308 1,720 9.9
Mercury 145 - 13,550 196
Molybdenum 6.2 3.3 10,200 03.7
Nickel 548 2.99 8,860 485
0il 1.4 ~ 900 13
Perspex 268 1.32 1,200 3.2
Platinum 3.96 1.67 21,400 §5.00
Polystyrene 2.35 1.12 1,060 2.6
Steel (Mild) 5.96 3.4 7,850 46.7
Steel (Stainless) 574 3.13 7,800 448
Silver 3.70 1.70 10,500 3.9
Tin 3.38 1.61 7,300 U7
Titanium 5.99 3.12 4,500 27.00
Tungsten 5.17 2.88 19,300 100.0
Tungsten-Araldite 2.06 - 10,500 21.65
Tungsten Carbide 0.65 3.98 10,000 to 15,000 66.5 t0 98.5
Uranium 3.37 2.02 18,700 63.0
Water 148 - 1,000 148
Zinc 417 2.48 7,100 29.6
Zirconum 465 230 6,400 298
S| A (& H91=x) ISA/KR
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