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Transient Thermal Stress Analysis for Module Feedwater Pipe of
SMART Steam Generator
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Abstract

& transient thermal stress analwsis for the module feedwater pipe of the SKMART steam
gernerator was performed, An analytic equation to calculate the thermal transient stress was
derived on the basis of Green function concept, The thermal transient stress of the module
feedwater pipe subjected to an arbitrary change of the coolant temperature was obtained from the
Cmhamel integration for the product of the coolant temperature and the Green function, A
transient finite element analysis was also carried out for the methodological justification and the
quantitative comparison with the Green function method, The results of the linear fransient finite
elermnent analysis have shown a good agreement with those of the Green function method, The
results of transient finite analysis using temperature dependent nenlinear material properties have
shown 20% difference with those by using constant material properties, During the start up of
the integral reactor SMART, mazimum thermal stress has reached up to 103 of the wield stress
of the titanium allow,
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Table 1 PT-TM ElEls =22 oo ME JAHEZ

E43 HAL HEsH B A4 HedAS
2r(T) Wim*c MPa GPa x10™®
20 10,17 372 112 85
100 11,63 279 106 8 A
200 13,08 211 100 84
300 14,53 186 93 9.2
350 15,25 181 a9 92
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Fig, 3 Change of hoop stress after a step change of primary coolant,
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Fig, 4 Change of hoop stress after a step change of secondary coolant,
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Fig, 6 Change of hoop stress at the inner wall of module FW pipe during start
up of the reactor,
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Fig, 8 Hoop stress distribution along the thickness during start up of the reactor,
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Fig., 9 Hadial stress distribution aleng the thickness during start up of the reactor,
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