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A Study on Vibration Characteristics of Moisture Separator for APR1400 Steam
Generator
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ABSTRACT

A Comprehensive Vibration Assessment Program (CVVAP) for steam generator internals (SGI) of
Advanced Power Reactor 1400 (APR1400) is being performed in accordance with the United States
Nuclear Regulatory Commission (U.S. NRC) Regulatory Guide 1.20 (RG 1.20) revision 3. This
paper studies the vibration characteristics of moisture separator assembly as part of the vibration
and stress analysis program for APR1400 SGI CVAP. The natural frequencies, mode shapes, and
structural behavior of moisture separator assembly were investigated through modal analysis using
finite element method and experimental measurement. Since the moisture separator consists of
several items with complicated shape, an idealized shell model was used in the finite element
analysis. Group of local modes caused by moisture separators and significant modes of shroud and
separator support plate were identified. The results of this paper are to be utilized in the structural
response analysis of moisture separator assembly.
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Figure 2 Moisture Separator Model Slmpllflcatlon

(Separator Support)$} ﬂ%%](Couphng)a

dsli ol 4T P 2

oz HFREE %‘J?ﬁﬂgl
3}71 A& FEEEle 2 92 uE
Figure 29} Zo] ©&slstal @A 4%

ggoz olgseel faainde 244y

L

.

e o rot

ol &1}2 HE Hj

P

Skt 1 ik
32 o BN oXx op

o

b2 o

](Accelerometer)E A

H‘ﬂ(lmpact Hammer) & S252]7]
—rJJr—/F £33 (Frequency Response
Funcmon)—% SHsta AisE BA3e ¥ye=
TP ot

9 FEEE gig =
Figure 3¢ Yeplom 2l Al
o A3+ Figure 49 YERFIT} Figureol
H= wpel o], f3ta i S

100

2.3

Algrte] HuE Fa A5
Agsto] FEEey] AEA
Tl 2= (Shroud)
Z(Fluid Added Mass)< ASME
gl ALk Firgl7]
Support Plate)?] §A15-71A%S Z7] 7]
N AyzEE Axlsle] HE590 2=
Al AHREFE 0~100Hz F34 Mol F3
sklon, el %-Erv‘i'*ﬂﬂ a4 FY3kA Block

sto] REE FE390.

Figure 5 R= &4 23 =&% 0~ lOOHz A
elAe] FiEEg7] WA 17 UrE‘r
Jt). Figuredl A 38099719 il%—zru}
FIE 9ol YEheE RS &
Figure 6914 2Q1%|= npe} o] w<l
AT AR ‘ﬂ*ﬁoﬂf‘i =t
59 13 BE o] x
Z(Local Mode)E©°] wAIsH Aolr}, %l'?—
A Fig H19E AYEA Ages E
7] AA e ok REFo] YERATE Figure 6914
FAehEo FEwE7] AT W] Fiw
719 Mg & JEFS F

T o= T

FAF7HE
B&PV Code®9]

A A #H(Separator

fre

a4

ol

Figure 3 Mode Shapes of Moisture Separator
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Figure 4 Comparison of Modal Analysis and Vibration
Test Results
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Figure 5 Natural Frequencies of Moisture Separator
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Figure 6 Mode Shapes of Moisture Separator Assembly
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