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Investigation of Impingement Attack Mechanism of Copper Alloy Condenser Tubes
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Abstract In order to investigate generation and growth mechanisms of impingement attacks of
sea water against copper alloy condenser tubes used in condensers of nuclear power plants, we took
out condenser tubes from actual condensers, cut them into several pieces and carried out several
material tests mainly for impinged spots. In addition water flow inside of a pit was analyzed.

From the results of the investigation, it was found that all of impingement attacks were found in the
marks left by sessile organisms and none were found in downstream of the marks as frequently
proposed so far. At the pits generated inside the marks, iron coating was stripped and zinc content was
deficient in some cases. Combining these data and the result of flow analysis, we considered the
following mechanism of the impingement attacks :

[ sessile organisms clinging to the surface of the condenser tube and growth

occlusion of the tube, extinction and decomposition of sessile organisms

pollution corrosion under the organisms and cavity formation

occlusion removal by the cleaning

generation of impingement attacks by flow collision inside the cavity

growth of the impingement attacks

o I o

Keywords impingement attack, condenser tube, cupper alloy, sessile organisms
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