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Abstract: Nuclear is now an important energy source for people, however, when the operation of the nuclear power
plants, spent fuel is definitely produced as the waste material. Unfortunately, these spent fuel not only undisposed but
also a big problem for the storage. Insufficient of storage space can let power plants stop operating and unsafe storage
can cause the nuclear disaster. A well-developed spent fuel dry storage system is one of the methods to solve the storage
problem. For last decade, Taiwan Taipower Company introduces a system module from USA, but it turns out not a
suitable program for spent fuel dry storage system in Taiwan. To design and construct a suitable system for Taiwan, we
need to do CFD simulations. FLUENT is a commercial CFD program with strong ability. With the help of FLUENT,
INER get the accurate result of simulations. However, some of the simulation steps were inconvenient, such as the
parameters were not friendly and hard on database renewing for FLUENT. With Visual Basic, we produce a new pro-
gram, namely ADSS, to solve above problems. This program contains modularize calculation models for fuel assembly,
homogenization model for fuel bundles and power distribution. With the help of the windows operation interface, the
program connects with FLUENT very easy and makes the simulation processes be more effective as well. The simu-
lation results shown the error were within 10% for the temperature distribution compare with the temperature use by the
traditional method.
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Table 1. The major component size for VSC-17
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Figure 1. The multi-layer structure of the VSC-17
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Figure 2. Network of the VSC-17
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Figure 3. Power distribution of the VSC-17: (a) Actual power
distribution; (b) Block power distribution
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Figure 4. Schematic diagram of the fuel rod stack
4. MRS T EE

Cladding

Figure5. Cross section of the fuel rod stack
5. HrlesimE

Copyright © 2013 Hanspub

(0D)'V3 _(0D)'\3 ©

4 2
BT AR — AN R A, BAAE Y Fluid Space,
W L 8 SONFE T VB [ — A Cell
TEMREI A S, A& BN Cladding. AT
Gap. WJZM Pellet =)=, &HMZE Cladding Z HAZ
HNAME OD, & Gap HE NN 1.D, Pellet HEN
P.Dia, & AR # A U
(0.D)" —(1.D)’ x=

C.S area of Cladding = 1 @)
(O.D)2 X
C.S area of Fuel Rod ZT ®)
1.D)* —(P.Dia)’ |x=
C.S area of Gap = [( ) (4 ) ] )

C.S area of Fluid Space = Cell area
— C.S area of Fuel Rod  (10)

(O.D)2 NE) (O.D)2 X

2 4

4) BUFERE H € SRR A H

FEATHRI, @ SO T DA AR S 5543 (1) 1
HITAE, BN TR 2=, X
PAMEBIL TS5 Ky fai SRR, il 6, $Rftes
TR & EA R BB AR R, & B ot e
HHAHE S RE, BIAERDRACRWME 7, #F
W REAKAN [ (iR FE 6 BB AN i 3, 2 iR FE A &
FE X-Y B L 5 AN TR R R R
FRE, @R RREBFER AR, w0
WK 8, &E Assembly FIK % . BEAA LML, fEn]it
ARE HE 25 A ) B T A A B2 B — Cell o AN [ B )
&3 R4, RIFE RE 2 A [FR BEX L 3 R
X-Y #iAi & .

Figure 6. Schematic diagram of a simplelayer stack storage tank
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Figure 7. Operation menu for the thermal conductivity calculation
of the fuel composite shell layer
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Figure 8. Operation menu for the thermal conductivity calculation
of the fuel rod
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Figure 12. Power distribution for axial coordinate
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Figure 13. Data input menu for axial power distribution
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Figure 14. Geometric data input menu for axial power distribution
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Figure 15. Temperaturedistribution for the fuel rod
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