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Wastage-Resistant Characteristics of 12Cr Steel Tube Material
— Small Leak Sodium-Water Reaction Test —

Kazuhito Shimoyama *»
Abstract

In the water leak accident of a steam generator designed for a sodium cooled
reactor in the Feasibility Study, the localization of tube failure propagation by
using an advanced water leak detector will be required from the viewpoints of the
safety and economical efficiency of the plant. So far, the conventional knowledge
and analytical tools have been used in the investigation and evaluation of water
leak phenomenon; nevertheless, there was neither test data nor the study of:
quantitative evaluation on the corrosion behavior, so-called wastage-resistant
characteristics, of 12Cr steel tube material in sodiumwater reactions.

7 Wastage tests for the 12Cr steel tube material were conducted in small water

leaks by use of the Sodium-Water Reaction Test Rig (SWAT-1R), and the data of wastage
rate were obtained in the parameter of water leak rate under the constant sodium
temperature and distance between leak and target tubes. The test results lead to
the following conclusions:

(1) The wastage-resistibility of 12Cr steel is 1.6 times greater than that of 9Cr
steel and is 2.7 times greater than that of 2.25Cr—1Mo steel.

(2) The wastage-resistibility of 12Cr steel increases in smaller water leaks;
especially in water leak rates of 1 g/sec or less, it is more excellent than that
of SUS321 stainless steel used as Monju superheater tube material.

(3) Based on the correlation of wastage rate for the 9Cr steel, the correlation for
the 12Cr steel has been obtained to be used for the evaluation of tube failure
propagation.

As the correlation of wastage rate for the 12Cr steel is based on the
correlation for the 9Cr steel, it gives enough conservatism in smaller water leaks.
To serve in accurately evaluating the tube failure propagation in smaller water leaks,
it is necessary to obtain new correlation of wastage rate for the 12Cr steel based
on the data in the wide range of water leak rates. '

*1) Thermochemistry | Safety Engineering Group, Advanced Technology Division,
O-arai Engineering Center
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