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VIBRATION AND COLLISION ANALYSIS OF TUBE ASSEMBLIES IMMERSED IN WATER

~ AN EARTHQUAKE-RESISTANT ANALYSIS OF CANDU CORE -

K. Muto* M. Nagata* K. Horikoshi* E. Fukuzawa* OM. Motosaka¥

T. Kuroda*¥* H. Murakami** K. Mizukoshi*#*

The CANDU (Canada Deuterium and Uranium) reactor core consists primarily of
a horizontal cylindrical calandria vessel, a total of 380 axially oriented
pressure tube assemblies and a number of transversely oriented guide tubes for
the reactivity mechanisms. These tube assemblies structures are always installed
in heavy water moderator.

In order to investigate the vibrational characteristics of tube assemblies
in water and the insertion capability of control shut-off rod during an earth-
quake, the test using a 1/5 scale half-cut model of the core was executed in
1978. Since the vibrational behavior of the tube assemblies, which is accom-
panied with the collisions between the pressure tube assemblies and the guide
tubes, was very complex, the computer code "PICOL" is developed to elucidate
their vibrational behavior analytically. This computer code is based on the
coefficient of virtual mass of water and the impulse-momentum theory used the
coefficient of the restitution.

In applicating this computer code to the vibration model in the afore-
mentioned test, it is clarified that the vibration and collision behavior in
water which was observed in the test can be simulated well. As the result, it
is confirmed that this computer code is verified to be pertinent, and it can be
clarified analytically the basic characteristics pertinent to the seismic behav-
ior of tube assemblies in water during earthquake.

¥ Muto Institute of Structural Mechanies, Inc.

*% Electric Power Development Company, Ltd.



