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ABSTRACT

The fuel rods in the pressurized water reactor are continuously supported by a spring system called

a spacer grid which is one of the main structural components for the fuel rod cluster(fuel assembly).

The fuel rods vibrate within the reactor due to coolant flow. Since the vibration, which is called

flow-induced vibration(FIV),

can wear away the surface of the fuel rod,

it is important to

understand it's vibration characteristics. In this paper, the vibration analyses and the tests for the
dummy rods supported by New Doublet(ND) spacer grids are described. A new FE model which
reflects the contact area between the rod and ND spacer grid spring is developed to replace the
previous one by which a good agreement could not be obtained with the vibration test. The natural

frequency and mode shape calculated by both the previous FE model and the new one are compared
with those of experiment for a single-spanned rod supported by two ND spacer grids. The results of
the new model showed good agreement with the experiment compared with those of previous model.
In addition. the new FE model is applied to the vibration analysis for the dummy rod of 2,189 mm

tall continuously supported by five ND spacer grids. It is also obtained that the analysis results of the

new FE model well agreed to experiment ones as the single-spanned rod.
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Table 1 Specification of the test specimen

Case Casel Case2
Length (mm) 570 2,189
The number of spacer grids 2 5
Rod mass (kg) 0.415 1.484
Dersity ilggglg g’;) 43368 | 43,368
o ot demeiie | gan | s
No. of element/node 6,232/ 13,427/
(contact model) 7,032 15,398
Material Zircaloy-4
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S asof = ] Table 3 Comparison of natural frequencies for
Z ol o 1 Casel model
7 f T Mode| Test | P | MAC | Errort| ©P3 M AC| Brror®
g 1oof . j model model
& o
SOF e 1 Ist |57.77| 26.98 10.996| 53.3 | 56.25 |0.999| 2.6
of TN . " 2nd |160.8 1044 {0.980| 35.1 | 148.1 {0.969] 7.8
S0 v - v v 3rd |294.0] 219.6 10.985] 25.3 | 262.7 |0.973| 10.6
Contact Distance (mm) 4th |4104| 338.0 |0.825| 17.6 | 376.9 |0.745| 81
5th |702.5| 4278 |0.765]| 39.1 | 506.2 |0.247| 28.0
Fig. 6 Stress intensity of the rod and spring (Test — FEA) o
with contact distance for Casel model Error = Test *100(%)
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Table 4 Comparison of natural frequencies for
Case2 model

Test | Simple % Contact| %
Mode (12) | model(12) MAC | Error model MAC| Error
1st 147.04] 3223 10.950| 31.5 | 48.01 {0.932) -2.1
2nd |49.25| 39.86 10130} 19.1 | 50.72 10.034| -3.0
3rd |51.06] 5032 |0940| 145 | 54.77 10.956( -7.2
4th | - 70.40 - - 19930 | - -
5th 12821 1149 (0814 104 | 132.7 [0471] -3.0
% __ _(Test—~FEA)

Error = Tort % 100(%)
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