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Prediction on Corrosion Rate of Pipe in Nuclear Power System

Based on Optimized Grey Theory

CHEN Yong-hong, ZHANG Da-fa, CHEN Deng-ke, JIANG Wei
(Department of Nuclear Science and Engineering , Naval University of Engineering , Wuhan 430033, China)

Abstract: For the prediction of corrosion rate of pipe in nuclear power system, the pre-
diction error from the grey theory is greater, so a new method, optimized grey theory
was presented in the paper. A comparison among predicted results from present and
other methods was carried out, and it is seem that optimized grey theory is correct and
effective for the prediction of corrosion rate of pipe in nuclear power system, and it pro-
vides a fundamental basis for the maintenance of pipe in nuclear power system.
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Table 1 Corrosive rate of one pipe
/(mm=+a D)
1 99-01-01 0. 065 0
2 99-02-01 0.078 0
3 99-03-01 0.084 0
4 99-04-01 0.092 0

99-05-01 0.099 0
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Table 2 Comparison of prediction values from optimized grey theory and other methods

/
G+ ) / /% ' /% ' /% ' /%
(mm =« a™!) (mm-=+a ! (mm=+a 1) (mm=+a™ 1)
1 0.065 0 0.065 0 100. 0 0. 065 100. 0 0. 065 100. 0 0.065 100. 0
2 0.078 0 0.077 9 99. 87 0. 104 66.67 0. 085 91.00 0.083 93.6
3 0.084 0 0.084 4 99.52 0.122 54.76 0. 090 92. 85 0.088 95. 24
4 0.092 0 0.0915 99. 46 0.134 54. 35 0.102 89.13 0. 100 91.3
) 0.099 0 0.099 2 99. 80 0.136 62.62 0.104 5 94, 44 0.103 95. 96
(99.73) (67.68) (93.48) (95.22)
3
Table 3 Comparison between predicted and real values
/(mm =+ a 1) /(mm =+ a 1) /%
1 0.106 0 0.107 5 98.58
2 0.109 0 0.116 5 93.12
3 0.113 4 0.126 2 88.71
4 0.116 7 0.136 8 82.78
) 0.119 5 0.148 2 75.98
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