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Structural Analyses on Piping Systems of Sodium Reactors (1)
-Sensitivity Analyses of Thermal Expansion Stresses
at Hot-leg Piping of Large-Scale Sodium Reactors-

Ichiro FURUHASHI* and Naoto KASAHARA**

Abstract

The present analytical investigations of thermal expansion stresses at hot-leg piping of
advanced sodium-cooled loop-type reactors clarified their mechanisms and' sensitivities to

design parameters.

The major mechanisms of thermal stresses identified in this study are summarized as:
(D The elbow has a large flexibility and acts like the hinge in the pipelines.
@ Vertical displacement of the IHX with the optimized support position can compensate
thermal expansion displacement of the piping system in the vertical direction.
@ This piping system absorbs thermal expansion loads in the horizontal direction by bending

transformation of the inner and outer vertical pipes.

The major design parameters and their sensitivities are evaluated as follows:
7(1) Flexibility of the elbow (high): The current design conditions are in an insensitive range.
(2) Stiffness of the Y-piece (Intermediate): Stress of the Y-piece is sensitive and other portions
are insensitive. A design with the rigid Y-piece is feasible.
(3) Stiffness of the IHX nozzle (Insensitive): A design with the rigid nozzle is feasible.
(4) Relative displacement in the vertical direction (Sensitive): The current support position is
optimized and deviation within -+ 10mm is feasible.

(5) Radius of the elbow (Insensitive): The current design with the short elbow is feasible.

Adoption of 12Cr steel makes the current design of the hot leg piping system feasible. The
sensitivity diagrams obtained from this study can predict thermal expansion stresses with other

values of the design parameters as well.

* CRC Solutions Corp. :
** Structural Mechanics Research Group, Advanced Technology Division, OEC, INC
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