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Abstract - A new developing reactor isn't fixed the structure and the materials of reactor
components. To perform the shielding analysis for a reactor vessel by R-0 geometry, it takes
much effort and time to modeling of source term according to the change of reactor
components every time. Therefore, we developed the shielding analysis system for the reactor
vessel by R-8 geometry, which wasn’t affected by the reactor core geometry. By using the
developed shielding analysis system, we performed the shielding analysis for the reactor
vessel of an integral reactor which has the hexagonal geometry of nuclear fuel assemblies in
reactor core. We compared the results obtained from the developed system with those
obtained from MCNP analysis. Because the results of developed shielding analysis system
were more conservative than those of MCNP calculation, it is useful for shielding analysis.
As we had developed the new shielding analysis system for a reactor vessel by R-8
geometry, we reduced error of model for reactor core which was formerly designed by hand
and saved the time and the effort to design source term model of reactor core.
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Development of Shielding Analysis System for the Reactor
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Fig. 1. Flowchart of Shielding Analysis System for Reactor Vessel.



R-0 ZEAo] & 4=z 4H&7] AAHHAA AL 41

Fig. 2. Method for Region Definition of Mesh in AUDORT.
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Fig. 3. Structure of Integral Reactor.
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Fig. 4. Radial Power Distribution obtained from MAXRPD
and MASTER ARO Condition.
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Table 1. Neutron Group Energy Boundaries for BUGLE-96.

Group|Upper. Energy(eV) |Group Upper Energy(eV)
1 1.7332x10° 25 2.9721x10°
2 1.4191x10 2 1.8316x10°
3 1.2214x10 27 1.1109x10°
4 1.0000x107 28 6.7379x10"
5 8.6071x10° 29 4.0868x10"
6 7.4082x10° 30 3.1828x10"
7 6.0653x10° 31 2.6058x10*
8 4.9659x10° 32 2.4176x10"
9 3.6783x10° 33 2.1875x10*
10 3.0119x10° 3 1.5034x10"
11 2.7253x10° 35 7.1017x10°
12 2.4660x10° 36 3.3546x10°
13 2.3653x10° 37 1.5846x10°
14 2.3457x10° 38 45400x10%
15 2.2313x10° 39 2.1445x107
16 1.9205x10° 40 1.0130x10?
17 1.6530%10° 41 3.7266x10"
18 1.3534x10° 12 1.0677x10"
19 1.0026x10° 43 5,0435x10°

20 82085x10° | 44 1.8554x10°
21 7.4274x10° 45 8.7643x10™"
22 6.0810x10° 46 4.1399x10™
23 49787x10° 47 1.0000x10™
24 3.6833x10° 1.0000x10°°
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Fig. 5. R-8 Geometry DORT Model of Core Part for
Integral Reactor.

Fig. 6. MCNP Model for Integral Reactor.
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Fig. 7. Fast Fluence Distribution of Reactor Vessel for
Integral Reactor.
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