st 7)) 28hs] =53 ISSN 1738-8333
A6 A5 20208 6€ pp. 22-29 hitp://dx.doi.org/10.20466/KPVP.2020.16.1.022

<=
2 & Mixing TeeO{A{2] 7| HujZ T}

o|M7|

Evaluation of High Cycle Thermal Fatigue on Mixing Tee in
Nuclear Power Plant

Sun Ki Lee

(Received 17 February 2020, Revised 19 March 2020, Accepted 23 March 2020)

ABSTRACT

In nuclear power plants, there is a risk of thermal fatigue in equipment and piping affecting system soundness
because the temperature change of the system accompanies in every operation and shutdown. Therefore, in order
to prevent the excess of the fatigue limit during the lifetime of plants, the fatigue limit of each piping material
is determined in the designing stage. However, there are many cases where equipment or piping is locally subjected
to thermal fatigue that is not considered in the design, resulting in damage to the equipment and piping, and failure
during operation. Currently, local thermal fatigue generation mechanisms that are not taken into account in the design
stage are gradually being identified. In this paper, the effects of the fluid temperature fluctuations on the piping
soundness due to the mixing of hot and cold water, one of the local thermal fatigue generating mechanisms, were
evaluated.

Key Words : High Cycle Thermal Fatigue (1157] €3]&), Temperature Boundary Fluctuation (2% ZAIS %),
Residual Heat Removal System (FFEAAAIE), Shut Down Cooling System (A8 ZHAIE), Cumulative
Fatigue Coefficient (‘72 3274, Nuclear Power Plant (YAFEEZ4)
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Table 2 Result of the cumulative fatigue coefficient calculation according to the dimensionless temperature fluctuation

range and the frequency of occurrence

k ATy N, AT, N, O i [MPa] N, 51 Up
1 0.02 5.8E-02 234 0914 425
2 0.04 2.7E-02 4.68 0.420 8.51
3 0.06 2.2E-02 7.02 0.345 12.77
19 038 3.9E-03 44.46 0.062 80.92
20 0.40 4.7E-03 46.80 0.074 85.18
21 042 4.9E-03 49.14 0.077 89.44
2 0.44 4.1E-03 51.48 0.064 93.70
23 0.46 4.5E-03 53.82 0.070 97.96
24 048 3.9E-03 56.16 0.061 102.22 2.8E+07 2.1E-09
25 0.50 3.7E-03 58.50 0.058 106.48 2.3E+07 2.5E-09
26 0.52 3.0E-03 60.84 0.048 110.74 1.0E+07 4.8E-09
27 0.54 3.5E-03 63.18 0.055 114.99 9.5E+06 5.8E-09
28 0.56 2.5E-03 65.52 0.039 119.25 7.5E+06 5.3E-09
29 0.58 2.6E-03 67.86 0.041 123.51 6.0E+06 6.9E-09
30 0.60 2.5E-03 70.20 0.039 127.77 5.5E+06 7.0E-09
31 0.62 1.8E-03 72.54 0.029 132.03 4.8E+06 6.0E-09
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38 0.76 1.6E-03 88.92 0.024 161.85 2.4E+06 1.0E-08
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