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ABSTRACT

The correlation length for structural analysis can be calculated by installing several dynamic pres-
sure transducers and evaluating the measured values in scale model testing. This study was con-
ducted under the normal operating condition of the reactor in KHNP-STAR, which was designed and
manufactured as a 1/7 scale-down model for APR1400. To verify conservative design at APR1400
reactor internals, the correlation length was evaluated at two locations: (1) the downcomer of the re-
actor coolant, and (2) the control element assembly guide tube. The correlation length calculated in
this study will be used for the structural analysis aspect in the scale model testing of the APR1400

reactor internals.

AE WFTRES A% FFEH7Heompre-

1. M B hensive vibration assessment program, CVAP)T 3

A, BN 54, AAAR] AALE Fste] fag

AR Az A, AL T Vs T EESY S RIeS Holof dvh dF AR Ui Es

Soll ogt AA WA QA ARIARE AR Pe] CVAPZE AeAor guyd dxe i e
e} dd AR WETERES A AN BF FaUE(valid prototype) - F A7 H )

(= AlEfsted A7gsfor dhet mgh, 4 AR dvbA o7 Y AR 1A B AR TIRE F

7 5 9 9o U At A4 ZRAEd dF dAR UFTE2E CVAP Fo R wAE A

el AEHLE - 198 e ndy - de) & Y2AE 39| fste] ARl AR FAREA

F Qud. AR YEFREY A4 ERFE 9F %(scale model testing, SMT)S 53] F&s}5 A=
(prototype), A&+ Y& (limited prototype) LZ]3L H] I gz g S A ES st AEeeH %

b

D non-prototype) O FHAT, AYow R SHL AT, U Y AR che

*  Corresponding Author ; Member, Korea Hydro & Nuclear Power Co.,
~Central Research Institute (KHNP-CRI), Senior Researcher A vpart of this paper was presented and selected as one of best
E-mail : kyuhyung kim@khnp.co.kr papers at the KSNVE 2022 Annual Spring Conference

*  KHNP-CRI, Senior Researcher Recommended by Editor Yong Hee Kim

** NSSS Division, KEPCO Engineering & Construction Co., Inc The Korean Society for Noise and Vibration Engineering

HH*

@

Trans. Korean Soc. Noise Vib. Eng., 33(2) : 135~140, 2023 | 135


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2023.33.2.135&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

Do-young Ko et al.; Correlation Length for Structural Analysis of Advanced Power Reactor 1400 Scale-down Model

UM SAE foE FEsleS st M
5 2 Y dS5e] 9% g ow ARtk T
Z 9 39 s Fdr] HsiA HAske A
°](correlation length)7} AA=|ojof gic}. o] A&
AR FARY FEAE Sl dze] H7tl
ek Aog o] =i 7EE ol APR1400
AR FAEER Aqt A4 AR yETEREe
T2 %S9 sAHE Jided #8428 Aol

2. X2 F22H FTxsM S 2E

ahatzo| 54

BREHEN A=

HE 7Fs)elA 135 A1F A 13 5Eo=

HHEAlY 814 582 Sk e, fEE

2 300 kPa, &% 60°C, U= 983.271 kg/m’,

&S 4F dAEe U & E(down

comer Hi % 8.065 m/s°|™ Reynolds % 93
A2 ] 1/25.920]t}.

TEE ThelAE Fad sheS AkEsk] flal
= Y8 PSD(power spectral density)9} T3]ojHx
™ & (coherence area)o] FQ35lt} Fd|ojH s WAL
AZE} F7Abo] Sb(eddy)e] AA L ol Bl <3l T
Zwol We g¥gow WKt slojys WA

FAE

7}

b
A
o2

>

SHE T Fged g dadele] wo =3
Aol 9 F(eddy lifetime)¥ tlF £k

(convective velocity)E ©]&3}] Aitgt) oM+
Y Aol M dexlon, o s
o o] AR A ofsf AGATH?. w3k giF &%
SHrel 9 F olEEEE UEhlsr, Al-elA
AZ7] Atole]l A= wAFdH(cross-correlation)
Hart we ARAAOR o] Al

WAGAAAE AR Ase] S dE
71§13 Akgol Slel A 1 A A

o rr

ty
X(x[)ax]ﬂ—) = E p(wovt) P(z17t+7)

t=t,

Q)

136 | Trans. Korean Soc. Noise Vib. Eng., 33(2) : 135~140, 2023

£=O(outo-correlotion)  Eddy lifetime 7,=145x 103 sec
Correlation length Ly = U7, =074 in,
+ { = 0:040in. {0) Flow speed, Ugp = 193in./sec
Moving axes oulo-correlation,
e (=)

{ =0:095in.

0'6'

{:Distance between

=0-135 i, instruments

Cross Correlation Coefficient

= 0-20n.
§=0340in.
=0-435in. A
$=0625in.

0 1 1 1 1 1
-0 20 30 40 50
Time Delay (msec)

€0

Fig.1 Broad-band space-time correlations in

longitudinal direction

o] 7] A,
X

X0, X1

Al

il

A3

41 R

A
1

T 71 AHAA
t ks
N 2149 pxo, 1) plxi, t+7) ARSF

px, 0 AR X, ARE el 9] b

~

x (zg,@,7)
VX (@4:20,0) + x (21,2,,0)

@

X (xO’IPT)norm =

[

=

&7 AN yxo, X1, Doz WAFSVAGO]
e dolA 7 AHe] FUAE waptARAE

A% Apole] ATt 7HESE peak7t WEE A
peak7} UERLHE Al7te] ghopxith AE]7t da5

A ] peak7l HFEA| AL peak 7} LFERLFE AR
Aoy, webs], WAFRAFE Fig, 1397 2L

B S Hole slo] dnbAelrt. Fig. 164 wapPgaA|
4 peak #hol 1/e(=0.37)Y wo] 7 AA Atele] A
25 el 2 Aol

A
o

ot O ox kI

A Hzxw A= A4 Fad
Fstaat A7 9 A2 APR1400 YRR 1/7
el A]9 4291 KHNP-STAR(Korea Hydro &



Do-young Ko et al.;

Correlation Length for Structural Analysis of Advanced Power Reactor 1400 Scale-down Model

Fig. 2 KHNP-STAR 3D diagram
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