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ABSTRACT

The spacer grids in nuclear fuel assembly locate and align the fuel rods with respect to each other. They provide
axial and lateral restraint against an excessive rod motion mainly caused by coolant flow. It is understood that each rod
is supported by multiple spacer grid. In such a case, it is important to determine spacer grid span so as to avoid
resonance between the natural frequency of the fuel rods and excitation frequency. Actually dynamic characteristics of
the fuel rods can be improved by assigning adequate spacer grid locations. When a dynamic performance of the
structure is to be improved, design sensitivity analysis plays an important role as like many structural redesign problems.
In this work, a shape design concept, different from conventional design, was applied to the problem. According to the
theory shape can be a design parameter and optimal shape design can be found. This study concentrates on eigenvalue
design sensitivity of the fuel rod supported by multiple spacer grids to determine optimal spacer grids positions.

1. M 8

ddg JFAe AEde] 7M1 v 2
& EAE AR YAEE B3I gl &
1328 3tE JAIFRECY. dqds YA

T 9AZ ol dAHH, ol dAAg URLA

T 3o YEE 23§ TN fdoq T

A3 7t 959 B Yd8g AFde 7122

Holdh ¢ dsfe A=A =3

Aol g AXNARAE s} HARF

9] P(external disturbance)oll 23 =Eg-& A&

F e TR AAEAJYG dd88e = 0 &

7 A&l AP AA=Z T A=2IZF@NEFE

& & AAAAE Ad8Ae] AR Acel)E T4

e Zzhe] A AFKA AxY A4S ¥ 5
" SE ¥ALE JMEHY daEes AT F UE

Fxolgd,

A8 JAPAE A= QY 47 +H 2PE&
neiste AAHY AFEH ARANE IG5
g% FAFE AFolY ALE ndtd HAH
2 A 53 Ydsre A8y 43Fg 39

o

+» BRLAHAEH
E-mail : nkpark@mail. knfc.co.kr
Tel : (042) 868-1197, Fax : (042) 863-4430

o FTFEAHLER

F7)13 e 9F(vortex)] ¥ (shedding)E F-&A1F]
o] o]2|§ 9 P(disturbance)d] FHF A Eo] A
E72EY EA If AFed 2Aso I &
48 o1"g 4 9t oleld IR 4L gty
¢ FEREAME HAY & glon, ol WA
7] A% =Yooz FZEY F EA(dynamic
characteristics) > WHMNA FZEY FE3 |3
gL BA37] AT =YL o] 2 HRH F
5ol g} ol A A (redesign) EokolA &35
B dF7t olFo zeow B dste A9
TEE 3 "Hag FxE AF, Y 59 E
23 Rdg Fie APdeE F2 FYHH o
EAlol fFA, gAAY B4 F UPRE 3
e F2E HHs AdAC "Hag JHREo
2 1 F840Z Rld B2 ATAEY xgoz
st T 4 e Fale] dAs e
A% dA9 #AHIAME 35X (eigenvalue)2]
A=Y nH HE)(eigenvector)d] THAEE 7]E
Moz ¥aw 3l 98 %2 Fox, Kapoor®e]
W& Nelson”9] Wio) vl&] 2 FFE7} B
A7l st E&ZFHQ PSR QA3 Bo] 2o|x
Atk = A%A Y MNEE HE3q FAgol ¥
g Z9dd d 1iH9 HEES ndEY F
RE 7Igel MEHADL® B AFgNE o]§ 7
oz YZAEHAE FPsig. ditFor 3
A9 AEe nf Heg AsFy @A 9
gz &3 UL, Pitaresi, Kunz¥E 25 w¢e 3
FEE A3 AF¥ HH9 XA (supporting
point)}& & Wyl #s|A Keum, Kwak'": #

- 705 -



2

YWl
MW (YW

47

(b)

Fig.1 Simplified fuel rod and spacer grid model, (a)front view of the model, (b)cross section view of the model.
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Table 1. Eigenvalue design sensitivity results( A’/ AA :percent value)

first eigenvalue

second eigenvalue

third eigenvalue

AL A ATA AL A A'TAL A A A'TAA
D1 8.1 8.92 110.2 18.1 19.6 108.2 -12.8 -12.7 99.3
D2 113 12.4 109.5 22 2.64 120.0 -27.5 -38.4 103.1
D3 103 11.5 111.4 -17.2 -17.9 104.5 -14 -1.68 120.0
D4 54 6.5 119.6 -17.9 -19.9 111.2 20.7 213 102.7
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Fig.2 An example of design velocity field
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