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Design of Insert type supports for a tube bundle of a large diameter
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Abstract

A supporting structure for a long tube bundle of a large diameter is considered in this
paper. The primary purpose of the present study is to develop a spacer grid structure for a
so-called "dual cooled nuclear fuel”, which has been being studied for a nuclear power
uprate. The outer diameter of the fuel rod increases considerably from the conventional one.
So a completely new shape of the supporting structure (spacer grid) needs to be developed.
One of the challenges is to insert a supporting tube into the cross points of the grid straps.
To meet a supporting performance, the load vs. displacement characteristics should be
obtained. So the present study focuses on the finite element analysis technology to evaluate
the characteristics through a parametric study. As a result, major influencing parameters are
investigated for an optimized spacer grid design.

o1 § %-(nuclear fueI rod)«] FA R YEFEE
FAA7IaL Bz SEFoEN Y29
1. M &2 AAGHA S %%ﬂr A AAEE WFEE
2 9 188, 1599 ARE e A
A G7 el Aoz oA oy ee] A = TA0RE st vk dAA AT F< olF
Aol giFHL JdE 7Hed o g oA 7 ddne 7bs 9 A= 9AE OPR-1000
ZFAAE U719 dEAe] wZEo] Hom YA oA o] §o] 7heeteE P Axud &
o] 7}Ao] AgH oz Ao AdxtEurAd &) A 3], Alo]¥(guide tube) = A5 T (instrumentation
oe] /b el AYH I vk 1 FelMm  wbe)e] FAAE V1= “%9} sk A
1EE, 1Y g Jhge dslow olF shal ok 2y A gl WEy-FE7F ¥4
Z}81 el (dual cooled nuclear fuel)ol] thah <157} Holl wet AR <] 6“0‘33001] H)al] €] e] F7t
shitsll AdEa gtk olFWAdrE vjE S Hol AdRg A RGtrap)tele] b=
(clearance)o] 3] =&t 28 EE dA)
7M1 HARES  AAske WAd FAE
T @902 72 (KAERY) (vertical strap)®} <=3 FH(horizontal strap)S A=
E-mail : Kjykjy@kaeri.re.kr WA A AGE @A 2 ool AA

TEL : (042)868-2255 FAX : (042)863-0565

1272 =
== A] 9] % 1] X B}s A F
* 9T P A(KAERD FHARNN AAny BFew A A
=)E

(=2, = ~esgste] @471 WY

s =

1373



o]-&-&

A A A o]

o

Y
~
2
=
>
(72}
@D
-~
g
-
<
e
@D
(72}
c
e
e
o
-~
S
w
N

74

Horizontal
strap

e

o F{F
L,
1
it
Sh
P

I
i
n:m.lg

O:
2o XN o

st

v

dm

Vertical
strap

Fig. 1 Schematic drawing of a circular
insert type supports.
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Fig. 2 A finite element model for
parametric study.
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Table 1 Parametric values of all FE models

Model Do dm ts h del
1 16 8.2 0.3 40 0.14
2 16 8.4 0.3 40 0.24
3 16 8.6 0.3 40 0.34
4 16 8.2 0.3 40 0.14
5 16 8.2 0.5 40 0.24
6 16 8.2 0.7 40 0.34
7 16 8.2 0.3 40 0.14
8 16 8.2 0.3 30 0.14
9 16 8.2 0.3 20 0.14

* unit : mm
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- V.R. : variation rate
- N.D.P. : non-dimensional parameter’s value

- P . parameter’s value
- PO . original parameter’s value
-D . diameter of a fuel rod

Table 2 The variation rate of N.D.P. and stiffness

Model Par. V.R. of .V.R. of
N.D.P. (%) | stiffness (%)

1 Basis 0
2 dm 244 - 27.62
3 4.88 - 68.32
4 Basis 0
5 ts 66.67 - 2461
6 133.33 - 45.63
7 Basis 0
8 h - 25 - 23.61
9 - 50 - 48.68

* Par. : parameter, V.R. : Variation rate
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Fig. 3 V.R. of N.D.P. versus V.R. of stiffness.
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