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An approach for integrated evaluation method of thermal fatigue |

-Application to thermal stratification of a closed branch pipe-
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Abstract Mixing tees and branch pipes are common piping elementd in a nuclear power
plant. Some of them may combine water that has large temperature difference. This phenomenon
could be the potential cause of thermal fatigue crack. To evaluate structural integrity of these piping
elements, it is important to asses the thermal load against them. In this study, an integrated
evaluation method named IMAT-F was developed to calculate the thermal load through a mock-up
experiment. Then, it was applied to the thermal stress evaluation caused by swaying of the thermally
stratified layer at a bent pipe. Temperature distribution and fluctuations were measured using
approximately 30 thermo couples installed at the pipe's inner wall. Using the newly developed IMAT-
F, thermal stress fluctuations at the point of largest temperature difference was calculated. The
largest temperature fluctuations and thermal stress fluctuations were located at the area slightly
below the thermally stratified layer.

Keywords Key Words: thermal fatigue, thermal stress, branch pipe, bent pipe, thermal
stratification, temperature fluctuation
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Time F — Time E 0.99 99162
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Time L — Time K 0.97 99162
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