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A Study on the Thermal Hydraulic Analysis and B-Scan Inspection for
LDIE Degradation of Carbon Steel Piping in a Nuclear Plant
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Liquid droplet impingement erosion (LDIE) known to be generated in aircraft and turbine blades is recently
appeared in nuclear piping. UT thickness measurements with both A-scan and B-scan UT inspection equipments
were performed for a component estimated as susceptible to LDIE in feedwater heater vent system. The thickness
data measured with B-Scan equipment were compared with those of A-Scan. Thermal hydraulic analysis based
on ANSYS FLUENT code was performed to analyze the behavior of liquid droplets inside piping. The wall
thinning rate and residual lifetime based on both existing Sanchez-Caldera equation and measuring data were
also calculated to identify the applicability of the existing equation to the LDIE management of nuclear piping.
Because Sanchez-Caldera equation do not consider the feature of magnetite formed inside piping, droplet size,
colliding frequency, the development of new evaluation method urgently needs to manage the pipe wall thinning

caused by LDIE.
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A STUDY ON THE THERMAL HYDRAULIC ANALYSIS AND B-SCAN INSPECTION FOR LDIE DEGRADATION OF CARBON STEEL PIPING
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Fig. 1. Low pressure feedwater heater vent system.
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Fig. 3. Picture for thickness measurement.
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Fig. 4. Thickness comparison of A-Scan and B-Scan measure-
ments.
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Fig. 5. Analysis model.
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Fig. 11. Comparison of VM & Thickness.
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Table 2. LDIE evaluation results

Tt Basic Information Calculation Results
ems
Units Values Items Units Values
Maximum
Measured mm 9.779 Sanchez-Caldera mm/yr 0.00016
Thickness
. Wear Rate
Minimum
Measured mm 6.096 Measurement mm/yr 0.16679
Thickness
Minimum
Required mm 0.178 o ) Sanchez-Caldera yr 36,667
Thickness Remaining Life
Operating Time yr 22.08 Measurement yr 35
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