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Abstract

It was verified through heat transfer analysis that a consolidated dry storage
system for CANDU spent fuel, MACSTOR/KN-400 was safe in thermal aspect. In
order to validate the computer code of CATHENA which was employed to perform
the analysis, the comparison between actual measurement data of MACSTOR-200 at
Getilly-2 NPP in Canada and computed values from the code has been carried out.
The comparison represented that the computed values acceptably agreed to the
measurement data and thus the computer code was verified for its application to
MACSTOR/KN-400. The identical K-values(parameter to describe head loss inside
the module) and convective heat transfer coefficient of the module obtained by the
validation was applied to the heat transfer analysis modelling of MACSTOR/KN-400.
The result from the analysis showed that wunder 40C of ambient temperature,
maximum average and local temperatures of the concrete module were represented by
53T and 69T, respectively, which fulfilled well the allowable temperature limit of the
concrete structure given by ACI349(American Concrete Institute).
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¥ 1. CATHENA AAz:= AXAFS} LxaZ=x v
(M-2002-% ®A F71&4+
Q Tc-Ta L=t Ta-Tamb L=}
(w) ASA AL A ANEY | ASA | ALNAT ALAR
(T) (T) | - ASH(C)| () (C) AZ2(TC)

1848 7.6 7.3 -0.3 9.4 9.1 -0.3
2520| 9.6 9.4 -0.2 117 | 115 -0.2
2652 9.9 9.8 -0.1 12.1 11.9 -0.2
2016| 10.7 | 106 -0.1 130 | 128 -0.2
3648| 126 | 126 0.0 15.1 15.1 0.0

¥ 2. CATHENA A4a= AxAvel &% 242 v
(M-20055 9 3} %5 &2H8)
dTw ==k dTroof 2 =4}
(\?v) ASA | AAS | ARER (ASH | AER | ARE 3
(C) (CT) | - AFACC)| (T) (C) ASA(TC)

1848 | 7.4 7.8 0.4 8.7 9 0.3
25201 9.5 9.7 0.2 11.3 11.5 0.2
2652 | 9.5 10.1 0.2 11.8 11.9 0.1
2916 | 10.6 10.8 0.2 12.7 12.8 0.1
3648 | 12.7 12.7 0.0 15.3 15.3 0.0




# 3. CATHENAG® o3 M-2005+E 3 M/KN-400= &) A &= 0] Abd

Tamb 1:—’l]—t;)‘:]r Cq J‘TL Tc_Ta Ta_Tamb dTW dTroof
25
(C) () (C) (C) | (C)
M-200 5 X 12.6 151 1277 | 153
M/KN-400 5 X 14.7 245 188 | 21.9
M/KN-400 40 X 134 245 196 | 228
M/KN-400 40 0] 12.8 32.2 245 | 286
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All temperatures are in °C

TOP SLAB
nodes# temp. MAXIMUM TEMPERATURES
1 65 inner surface
2 62 location | temp
3 59 cylinders| 81
4 57
5 54
6 52
7 49
8 47 air mass flowrate  2.20 kg/s
9 44
10 42 upper surface Heat evacuated
average 53 through the air
dT 23 circuit = 94 %
WALL
axial nodes: 1 at the bottom, 10 at the top
radial t —>
nodes 1 2 3 4 5 6 7 8 9
1 49 52 54 57 59 62 64 66 69
2 48 50 52 55 57 59 61 63 65
3 47 49 51 53 54 56 58 60 62
4 46 47 49 51 52 54 55 57 59
5 45 46 47 49 50 51 53 54 55
6 44 45 46 47 48 49 50 51 52
7 43 44 44 45 46 47 48 48 49
8 42 43 43 44 44 45 45 46 46
9 41 41 42 42 42 43 43 43 44
10 40 40 40 41 41 41 41 41 41
average 44 45 46 48 49 50 51 52 53
dT 9 12 14 16 18 21 23 25 28
O9H4 AgFA ZAYE REY SEEX (W% 407)
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