2003

Sructural Analysis of the KSNP Guide Sructure Support System
for Random Turbulence L oading
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Abstract

The Guide Support Structure System (GSSS) which is one of the KSNP reactor internals
consists of top plate, cylinder, flange and grids. This structure is excited by a random turbulence
loading due to reactor coolant flow under the normal operating condition. In this paper, the
structural analysis of the GSSS has been carried for random turbulence excitation. First, an
appropriate finite element model was developed and the power spectrum density and the spatial
correlation, which are defining the random turbulence loading, were applied on the model. Finally,
the responses of reaction loads, displacements and stresses were evaluated. Because the response
results of the fully correlated condition have higher value than those of the partially correlated
condition, the response results of the fully correlated condition can be applied conservatively as a

design load of the GSSS for the random turbulence |oading.



(Control
Element Assembly, CEA) (Upper Guide Structure),
(Core Support Barrel) (Lower
Support Structure) . (Guide Structure Support System, GSSS)
1

CEA Extension Shaft
CEA Extension Shaft
CEA

GSSS

GSSS
(Power Spectral Density, PSD)
(Spatia Correlation)

PN ALT S
| wqitiqrqlrﬁ
:1}1!1*1 1*r-

1?1#1?1?#?1!
-jﬁtﬁiﬁf}fﬁqﬁ
1*1#1)1, ;

2. GSSS
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5) Coherence
A=LL
, L, = Coherence
L, = Coherence
=0.25 x GSSS
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Ab = Lx I‘y
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Fully Correlated PSD , 1 2 PSD
(6) [1]:

[S()] = so(o»[ ! “12}

6
@, 1 (6)
RMAX -D,, .
if RMIN < D < RMAX

RMAX — RMIN

alz = 1 if D12 < RMIN
0 if D, > RMAX,

D, = 1 2 ;
S (w) = PSD

Nodei excitation is fully correlated with node j excitation.

Nodei excitation is partially correlated with node k excitation.

Nodei excitation is uncorrelated to node | excitation.
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1. GSSs
a)
Case Shear (N) Tension (N) Moment (N-m)
Fully Correlated 4,679 4,359 363
Partially Correlated 3,274 3,759 312
b)
Case Horizontal (N) Vertical (N) Moment (N-m)
Fully Correlated 56,374 64,558 35,155
Partially Correlated 39,489 55,916 24,626
c-1)
Case Surface Sx (kPa) Sy (kPa) Sxy (kPa)
Top 2,179 7,253 441
Fully Correlated
Bottom 2,089 7,771 1,241
) Top 2,158 7,205 420
Partially Correlated
Bottom 2,000 7,743 1,234
c-2)
Case Axial (kPa) Shear (kPa) Bending (kPa)
Fully Correlated 607 586 13,135
Partially Correlated 517 586 13,121
, Fully Correlated
0.0126 mm , Partially Correlated 0.0086 mm
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