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Seismic Analysis of APR1400 RCS for Site Envelope
Using Big Mass Method
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Abstract

One of design concepts of APR1400 is the site envelope considering various soil sites as
well as rock site. The KSNP’ s are constructed on the rock site where only the translational
excitations are directly transferred to the plant. On the other hand, the rotational motions
affect the responses of the structures in the soil cases. In this study, a Big Mass Method is
used to consider rotational motions as excitations at the foundation in addition to translational
ones to obtain seismic responses of the APR1400 RCS main components.

The seismic analyses for the APR1400 excited simultaneously by translation and rotational
motions were performed. The results show that the effect of soil sites is not significant for
the design of main components and supports of the RCS, but it may be considerable for the

design of reactor vessel internals, piping, and nozzles which have lower natural frequencies.
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2. (Big Mass Method)

(Big Mass)
(Degree of Freedom)
(F(1) M(1))
F(t) = m” a(t)
M(t) = I a(t)
, m:
l:
a(t) : ( 3 )
a(t) : ( 3 )
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1. ANSYS GT-STRUDL
(Hz)
ANSYS GT-STRUDL (%)
X 10.72 10.72 0.0
Y 20.21 20.21 0.0
Z 11.55 11.55 0.0
X 14.64 14.64 0.0
Y 25.44 25.44 0.0
Z 19.21 19.21 0.0
X 12.81 12.81 0.0
Y 18.72 18.72 0.0
Z 12.86 12.86 0.0
(ANSYS —GTSTRUDL )/GTSTRUDL x 100
2. ANSYS GT-STRUDL
Unit; F (Force) : kips, M (Moment) : ft-kips
ANSYS GT-STRUDL (%)
658 656 100.3%
) 312 311 100.3%
69 69 100.0%
() 4 4 100.0%
) 155 155 100.0%
44 44 100.0%
( ) 113 112 100.9%
ANSYS /GTSTRUDL x 100
3. ANSYS GT-STRUDL
Unit; - inch, : x 107° rad
X Z X Y Z
ANSYS 0.0044 | 0.0054 | 0.0106 | 0.0657 0] 0.0839
GT-STRUDL | 0.0044 | 0.0054 | 0.0106 | 0.0658 0] 0.0833
(%) 100.0% | 100.0% | 100.0% | 99.8% | 100.0% | 100.7%
ANSYS 0.0372 | 0.0060 | 0.0365 | 0.0798 0 0.0989
GT-STRUDL | 0.0372 | 0.0060 | 0.0367 | 0.0803 0] 0.0985
(%) 100.0% | 100.0% | 99.5% 99.4% | 100.0% | 100.4%
ANSYS 0.0153 | 0.0074 | 0.0213 | 0.1430 | 0.1064 | 0.2193
GT-STRUDL | 0.0153 | 0.0073 | 0.0213 | 0.1427 | 0.1058 | 0.2185
(%) 100.0% | 101.4% | 100.0% | 100.2% | 100.6% | 100.4%
ANSYS /GTSTRUDL x 100
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