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As a summer holiday practical training 2020, the feasibility study for nuclear design of a
nuclear battery using HTTR core was carried out, and the downsizing of reactor core were studied by
the MVP-BURN. As a result, it is clear that a 1.6—-m-radius reactor core, containing 54 (18 X 3 layers)
fuel blocks with 20 % enrichment of ?*°U, and BeO neutron reflector, could operate continuously for
30 years with thermal power of 5 MW. Number of fuel blocks of this compact core is 36 % of the HTTR
core. As a next step, the further downsizing of core by changing materials of the fuel block will be

studied.
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Fig. 2.1 Image of nuclear battery
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Fig. 3.4 Operation time and core radius
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Fig. 3.6  Horizontal cross section of 9 X 3(a) core
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Fig. 3.7 Horizontal cross section of 9 X 3(b) core
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Fig. 3.8 Horizontal cross section of 12X 3(a) core

320.04

240.04

160.0+

80.04

T
0.0 80.0

T
160.0

400.0

Unit : cm

T
240.0

T

T
320.0

Fig. 3.9 Horizontal cross section of 12 X 3(b) core

_12_

400.0



JAEA-Technology 2021-016

400.0

Unit: cm

320.0+

240.04

160.04

80.04

0.0 T T T T = T T T T
0.0 80.0 160.0 240.0 320.0 400.0
Fig. 3.10 Horizontal cross section of 12X 3(c) core
400.0
Unit : cm
320.04

Fuel block

240.04

160.04

80.0

T T T

T
Q0.0 80.0 160.0 240.0 320.0 400.0

Fig. 3.11 Horizontal cross section of 18 X3 core

_13_



JAEA-Technology 2021-016

14 T 1 T T T T
20% 23U, @ 800K Core model
():18x3
1 3 [\ 112%3 (a)
%/i./ - W:12%x3(b)
¥ /\Ai, 7 :12%3 (c)
—_ 12'_ ‘/vﬁ OQ A 9%x3(a)
L v AQ%&§ a ): 9x3 (b)
v g g = V: 7x3
5 y ov®_Oq
X q11[ 'y AR TOo
vy 379 S
v - \va u“‘JC’O
10 vy 2 om Qo k=1
g v
v A V
0.9 | | | | | |
0 5 10 15 20 25 30
Operation time (y)
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Fig. 3.13 Operation time and core radius for different core models
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