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Development of the Joyo MK-II Core Bowing Reactivity
Calculation Code

Shiro TABUCHI1), Tadahiko TORIMARU?2),
Akihiro YOSHIDA) and Takafumi AOYAMAD

ABSTRACT

The study on the passive safety test by using the Experimental Fast Reactor Joyo has been
performed to demonstrate the inherent safety of fast breeder reactors. In this study, emphasis was
placed on the improvement on the accuracy of the feedback reactivity analysis. As a bowing
reactivity might play a significant roll in ATWS analysis because of its effectively short time
constant and relatively large magnitude, an emphasis was placed upon the evaluation of the analysis
precision of bowing reactivity.

Taking into account of the refueling and irradiation history of the individual core component,
the core bowing behavior in Joyo has been analyzed by using the MK-II core management code
system MAG]I, the interface code TETRAS which interpolate neutron flux and coolant temperature
at the position of wrapper tube, and the core bowing calculation code BEACON. Calculation
accuracy of above mentioned system was evaluated through the comparison of calculated and
measured permanent distortion of subassemblies. In 1996, core bowing reactivity has been
calculated by AURORA code using the above calculated bowing behavior of individual core
component as input. But because an approximate two dimensional material reactivity worth map
was utilized in AURORA, it was made clear that some amount of error caused by extrapolation
could not be neglected.

Therefore calculation code ARCHCOM (Analysis of Reactivity Change due to Core
Mechanics) which utilize three dimensional material reactivity worth map as input was developed

for the Joyo MK-II core bowing reactivity calculation. This code reduces above mentioned

extrapolation error that used to be occured at isolated core component, such as control rod or
irradiation rig and at the interface region of fuel and reflector where had sharp material reactivity
worth gradient.

1) Reactor Technology Section, Experimental Reactor Division, OEC, JNC
2) Reactor Technology Section, Experimental Reactor Division, OEC, INC(current NFD)
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3 0.0000 § 0.050C | 0.0780 | 0.2763 § 0.1342 | 0.2763 | 0.6331 ] 0.8640 | 0.8510 | 0.6794 | 0.2475 }-0.0095 |-0. 0045
4 0.0000 J 0.0291 | 0.0504 § 0.2565 ] 0.1198 ] 0.2555 | 0.5576 § 0.6931 ]| 0.6768 | 0.5712 | 0.1745 }-0.0080 }-0.0030
5 0.0000 | 0. 61 82 | 0.0415 ] 0.2349 ] 0.1132 ] 0.2349 | 0.5040 ] 0.6072 } 0.5760 § 0.4809 | 0. 1495 }-0.0059 }-0.0012
6 0.0000 § 0.0097 § 0.0406 § 0.2061 § 0.1092 J 0.2061 | 0.4536 | 0.5455 | 0.4896 | 0. 3755 | 0.1448 }-0.0030 | 0.0015
7 0.0000 } 0.0017 } 0.0409 § 0.1779 ] 0.1050 | 0.1779 | 0.4027 | 0.4896 | 0.4080 | 0.2730 ]| 0.1380 | 0.0001 | 0.0046
8 0.0000 }-0.0025 | 0.0515 ] 0.1556 | 0.1047 ] 0.1556 | 0.3585 ] 0.4872 | 0.3984 | 0.2331 | 0.1170 | 0.0049 ] 0.0067
9 0.0000 |-0.0067 § 0.0620 §0.1332 }0.1038 | 0.1332 ] 0.3142 | 0.4840 ] 0.3852 | 0.1911 | 0.0968 | 0.0098 | 0.0091
10 0.0000 }-0.0090 } 0.0756 § 0.1143 ] 0.1034 | 0.1143 ] 0.2795 ] 0.4822 | 0.3708 | 0.1613 | 0.0717 | 0.0144 | 0.0104
11 0. 0000 §-0.0090 § 0.0756 § 0.1143 1 0.1034 | 0.1143 ] 0.2795 | 0.4822 | 0.3708 | 0.1613 ] 0.0717 | 0.0144 | 0.0104
12 0. 0000 }-0.0067 § 0.0620 § 0.1332 } 0.1038 ] 0.1332 ] 0.3142 | 0.4840 | 0.3852 | 0.1911 | 0.0968 | 0.0098 | 0. 0091

13 0.0000 F0.0025 | 0.0515 | 0.1556 | 0.1047 § 0.1556 | 0.3585 | 0.4872 | 0.3984 | 0.2331 | 0.1170 ] 0. 0049 § 0. 0067
14 0.0000 } 0.0017 } 0.0409 } 0.1779 ] 0.1050 § 0.1779 | 0.4027 | 0.4896 | 0.4080 | 0.2730 } 0.1380 |} 0.0001 | 0.0046
15 0.0000 § 0.0097 | 0.0406 | 0.2061 | 0.1092 § 0.2061 ] 0.4536 § 0.5455 | 0.4896 | 0.3755 § 0.1448 }-0.0030 | 0.0015
16 0.0000 } 0.0182 | 0.0415 } 0.2349 ] 0.1132 } 0.2349 | 0.5040 | 0.6072 | 0.5760 | 0.4809 | 0.1495 }-0.0059 |-0.0012
17 0.0000 } 0.0251 §0.0504 § 0.2565 J 0.1198 § 0.2565 ] 0.5576 ] 0.6931 | 0.6768 | 0.5712 | 0.1745 }-0.0080 }-0.0030
18 0.0000 | 0.0500 § 0.0780 § 0.2763 | 0.1342 } 0.2763 | 0.6331 | 0.8640 § 0.8510 } 0.6794 | 0.2475 }-0.0095 |-0.0045
19 0.0000 § 0.0872 ] 0.1491 J 0.3442 § 0.1649 § 0.3442 1 0.7795 ] 1.1928 | 1.2636 | 0.5450 | 0.4050 }-0.0163 }-0.0063
20 0.0000 | 0.1348 § 0.2583 | 0.4590 | 0.2085 § 0.4590 1 0.9473 [ 1.5886 | 1.7510 | 1.2915 | 0.6150 §-0.0196 }O. 0081
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