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Abstract: The safety of Nuclear Power Plant needs to keep developing because of its feature. People don’t
want to see any accident even that is just a simple error. So, the SOP of Nuclear Power Plant is revised every
time when there’s in normal situation of operation. After the Fukushima Disaster, Complex Disasters and
Spent Fuel Storage are the two points that Nuclear Engineering should notice. Power plants put spent fuel into
spent fuel pool before we have a better way to deal with spent fuel. In Station Black Out situation, spent fuel
pool can’t remove decay heat. That’s why 4" and 5™ units of Fukushima 1% Plant damaged in disaster. Spent
Fuel Dry Storage System can avoid this kind of accident because it can remove decay heat completely by
natural circulation. To build the system, we need to analyze the heat transfer condition, so INER introduced
CFD-FLUENT to do the simulation. FLUENT is a CFD program with accurate calculation ability, but it
always takes long time to get the calculating results and also some other disadvantages. To save time of
simulations, we want to conduct a new program which has modularized some computation processes. It can
also improve quality of simulation.
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Figure 1. Schematic 3D diagram of the high-capacity dry
storage system
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Figure 3. Diagram of stacking fuel rod
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Figure 4. Cross section of fuel rod
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Figure 6. Flow chart of CFD Simulation
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Table 1. Material properties

F+ 1. MR
Name A B C
a5 0.04525542 0.000393694 —8.050E-08
BRI HL 8.3312 0.0149 —-0.00007
5] B 0.0508 0.0004 —0.00000005
g 38.417 -0.1287 0.0002
Table 2. K Error between two methods
xR 2 BMHGRBEZ K bbB
ma XA HHiH -
eff (W/M - K) Kett (wim - k)
300 3.79E+00 3.74E+00 -8.55%
350 3.50E+00 3.19E+00 -9.01%
400 3.22E+00 2.94E+00 -8.73%
450 2.96E+00 2.73E+00 =71.79%
500 2.73E+00 2.56E+00 -6.29%
550 2.55E+00 2.43E+00 —4.48%
600 2.43E+00 2.36E+00 -2.78%
650 2.39E+00 2.35E+00 -1.71%
700 2.45E+00 2.40E+00 =-1.77%
Original New

Figure 7. Temperature distribution
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