Trans. Korean Soc. Mech. Eng. C, Vol. 5, No. 2, pp. 127~134, 2017 127

<28I|s=2> DOI https://doi.org/10.3795/KSME-C.2017.5.2.127 ISSN 2288-3991(Online)
H T O =5l= 5 Sk (=R o
HE d{zst=0 ofst =AXX|uE EEA e Se-7= dMsly
ol 2 BN UMY Y UH o
* St dH] 7| V| AAAE

Acoustic Structure Interaction Analysis of the Core Support Barrel
for Pump Pulsation Loads

Jang Won Lee” | Jong Sung Moon’, Jung Gyu Kim', Ki Kwang Sung’
and Hyun Min Kim"
* Dept. of Mechanical & Design Engineering, KEPCO-ENC,

(Received January 20 2017; Revised June 17, 2017; Accepted June 29, 2017)

Key Words: Core Support Barrel()=%]X]X]ul] &), Reactor Internals(AtZUF-T3 ), Acoustic Structure
Interaction Analysis(=&-T% 9143]4), CVAP(Z R &R 7 2 13Y)

E8: ARZYWRFEZEL g stz AT D[S FAsoksit. 1 EE vy
A A Y3E B2 ke wEo) o3 WES IIele] SFoR HHEE F 5
TFAA-A 1208 AA S Aok B Mo Al

o1&k afAS Yol AR A Y FH o

FAS Fxo A4S = 7
A4 ATk WS Palo Verde 157] FRREH/F X2l Wik Agdss F Ak g A
ohEl Y PHES YI GHF] P wAAA LY TEIHS Bk AT BAY PHow

e,

Abstract: The reactor internals shall be secured in safety and structural integrity under various vibrational
loading conditions. Thus, U.S. NRC, Regulatory Guide 1.20 requires the evaluation for the reactor internals
due to acoustic induced vibration including the response to the reactor coolant pump pressure pulsation. This
paper suggests a methodology to develop an analytical model of the core support barrel accounting for the
fluid around the structure and to analyze the responses to the pump pulsation loads using acoustic structure
interaction analysis. The analysis results were compared with those of US Palo Verde 1 CVAP and showed a
good agreement. Thus, it is expected that the suggested methodology could be an efficient way to evaluate
the response of the core support barrel to the pump pulsation loads.
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Fig. 2 FE Model of the CSB Assembly
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Table 1 Natural Frequencies of the CSB

Mode* Natural (llilrz)quencies
M=1, N=1 7.72
M=2, N=1 15.11
M=3, N=1 26.14
M=1, N=2 41.65
M=3, N=2 46.23
M=4, N=2 51.86

* M : Circumferential, N : Axial

(1.1
(2,1) (3,1
(3,2) (4.2)

Fig. 3 Mode Shapes of the CSB
* (M, N) M : Circumferential, N : Axial
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Table 2 Pump condition of the analysis

Ref. 3 This Paper
Freq. Freq.
(H2) Pump (Hz) Pump
1A2B A
20 All 20 A
2A1B °8
1A2B L
40 All 40 A
2A,1B B
1A2B —a—
120 | All 120 TAA
2A,1B TR
1A2B —a—
240 | All 240 A
2A.1B 3
1A2B —a—
360 | All 360 A
2A,1B OB
1A2B %
480 | All 480 —F=~—
2A.1B 27A
> 2B
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Fig. 4 Layout for the Reactor Coolant System
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Table 3 Maximum Stress Intensity of the CSB(SRSS Combination)

(unit : psi)
+109 -109
CSB Nominal Shi(f)tfd Shi(;t?d

Upper Flange 74 82 99
Upper Cylinder 75 99 111
Nozzle Cylinder 89 90 117
Center Cylinder 114 97 81
Lower Cylinder 78 92 71
Lower Flange 46 55 54

Table 4 Maximum Stress Intensity of the CSB(Absolute Sum Combination)

(unit : psi)
CSB w/o Core with Core
Upper Flange 328 314
Upper Cylinder 316 309
Nozzle Cylinder 336 316
Center Cylinder 238 336
Lower Cylinder 219 215
Lower Flange 177 172
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