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Abstract

The nonlinear impacts between the Control Element Drive Mechanisms (CEDMs) seismic cap plates
installed on the CEDM top of a pressurized water reactor are studied with the dynamically reduced
models of the CEDM and Integrated Head Assembly (IHA). It is important to develope nonlinear
models considering the gap effects between the plates. In order to simulate impacts, reduced models
for the primary structures, such as CEDM and IHA, are developed through simplifying detailed
models, and the nonlinear structural analysis is performed under seismic loading conditions. The
responses are examined in various gap sizes depending on the reactor operating conditions.
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Fig. 3 Geometry of Cap Plate
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Table 4 Impact Loads vs. Gap Sizes
1A = (mm), F23FN)
(@)) 0.000 | 0.0254 [ 0.127 | 0.254 | 1.270 | 2.54 5.08
1 -12482| -12785| -10328| -10502| -10382( -14511| -8557
2 -11098| -11161| -9252| -8571| -6194 -6795| -4931
3 -8651| -8758| -7716| -6751| -6012| -7360] -8660
4 -5175| -5291| -5126| -4552| -6359| -6497| -3632
5 -1861| -1962| -2437| -3411| -5465| -5273| -659
6 -1861| -1962| -2437| -3609| -4646| -4624| -1384
7 -5175] -5291| -5126| -4721| -6275| -5509| -3636
8 -8651| -8758| -7716| -7027| -4664| -7236| -5362
9 -11098| -11161| -9252| -8735| -5847| -6248| -5976
10 -12482] -12785] -10328| -10542| -9212 -12571| -4940
Notes
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Fig. 6 Gap = 2.54mm, Impact Loads and
Displacements (a)(c) for IHA & CEDM Contact,
(b)(d) for CEDM & CEDM Contact
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