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ABSTRACT

Crud is a corrosion deposit that forms in equipments and piping of nuclear reactor’s primary systems. When crud

circulates through the reactor’s primary system coolant and adheres to the surface of the nuclear fuel cladding tube, it can
lead to the Axial Offset Anomaly (AOA) phenomenon. This occurrence is known to potentially reduce the output of a
nuclear power plant or to necessitate an early shutdown. Consequently, worldwide nuclear power plants have employed

ultrasonic cleaning methods since 2000 to mitigate crud deposition, ensuring stable operation and economic efficiency.

This paper details the system configuration of ultrasonic nuclear fuel cleaning equipment, outlining the function of
each component. The objective is to contribute to the local domestic production of ultrasonic nuclear fuel cleaning
equipment. Additionally, the paper introduces a method for accurately measuring the weight of removed crud, a crucial

factor in assessing cleaning effectiveness and providing input data for the BOA code used in core safety evaluations.

Accurate measurement of highly radioactive filters containing crud is essential, and weighing them underwater is a

common practice. However, the buoyancy effect during underwater weighing may lead to an overestimation of the

collected crud’s weight. To address this issue, the paper proposes a formula correcting for buoyancy errors, enhancing

measurement accuracy. This improved weight measurement method, accounting for buoyancy effects in water, is

expected to facilitate the quantitative assessment of filter weights generated during chemical decontamination and

system operations in nuclear power plants.
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W, The Corrected filter weight
AW The Weight variation
P,.Ps.  The local hydrostatic pressure (absolute) at the top of
the filter at depths of 4 ft and 38 ft
Wo Woown  The weight of the filter at depths of 4 ft and 38 ft
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Fig. 1 System Configuration of UFC
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Fig. 3(a) UFC Chamber and Filtration Skid
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Fig. 6 Illustration of Trapped Air in Filter Module
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Table 1 Measured Filter Weight Data®
Weight Filter #1 (kg) Filter #2 (kg)
Wop-cean 4.666 4.691
Wt cean 5248 5271
Wi 4.840 4.895

Wity 5376 5423

[e]

WA, He BA4S —’Ff%‘g}x] USSR, &2 A
Filter #19] £7l&= 0.134 kgo] =&0] Hi, 72
Filter #29] 7 %ol =

Ao A= 0.128 kg°l %%E}
&2 A4 0.204 kg, AL FAAE 0.152 kgol
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Table 2 CRUD Weighing before Buoyancy Correction

Weight Filter #1 (kg) Filter #2 (kg)
4 ft—CRUD 0.134 0.128
38 ft— CRUD 0.204 0.152
Average 0.169 0.14

o] 4-3te] Filter #19] A& BAS

EHY 4 ek

=30 olde} 2ol

Filterl (CRUD) ©)
(5376 64 84) - 4.6 + (5.248 —164'.4666)]
(1- m) (1==377)

=484+

¥ CRUD HAZ
#Dﬁ, Filter #29]
ot AAAE o] &3te] 0.093 kgol
ok o]E A Ao A Hot FA 9
337 7ol zkzF 0.093 kg, 0.047 kg2

Table 3 Error in Weight before and after Correction

Filter #1 (kg) | Filter #2 (kg)
Uncorrected Crud Weight (kg) 0.169 0.14
Corrected Crud Weight (kg) 0.076 0.093
Error (%) 222 150
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