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VIBRATION AND COLLISION ANALYSIS OF TUBE ASSEMBLIES IMMERSED IN WATER

- AN EARTHQUAKE-RESISTANT ANALYSIS OF CANDU CORE (PART 2) -

* * % .** *
K. Muto T. Kuroda H. Murakami M. Nagata

* * * *
K. Horikoshi E. Fukuzawa K. Mizukoshi M. Motosaka

The CANDU (Canada Deuterium and Uranium) reactor core consists primarily of a
total of 380 horizontal pressure tube assemblies and a number of transversely
oriented guide tubes for reactivity control systems, which are housed in a
heavy water-filled cylindrical calandria vessel.

Authors have developed a computer code "PICOL" which is capable of simulating
the seismic response behavior of the tube assemblies being accompanied with the
collisions between the shut-off rod guide tubes and their adjoining a number of
pressure tube assemblies in water. An outline of the code and the results of
the simulation analysis by this code for the 1/5 scale model test of the CANDU
core were reported last year.

In this paper, in succession, the code PICOL is applied to the collision test
using a full-scale partial model of the core conducted to clarify the tube-to-
tube interaction behavior between guide tube and pressure tube assembly in
water. As a result of the simulation analysis, the code was shown to provide
good correlation with test results and was confirmed to be usefull for the col-
lision response analysis of tubes in water.

Next, the code is applied to the longest and shortest guide tubes and their
adjoining pressure tube assemblies in an actual CANDU core to predict the
response behavior of the tubes involving the collisions during an extremely
severe seismic event. From the analysis, the dynamic collision behavior such
as collision pattern, distribution of impulse, influense of collisions to the
response deflection mode of tubes, etc. were clarified. These findings are
very efficient as basic data for the seismic verification of the CANDU core.

* Muto Institute of Structural Mechanics, Inc.

** Electric Power Development Company, Ltd.
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