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Monte Carlo Simulation for Nuclear Characteristic Analysis
and Shielding Analysis of Korean Next Generation Reactor
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Abstract

The calculation of core relative power distribution for Horesn Mest Generation
Heactor(KNGH) 8 cwcle, equilibriven owele was performed to apply a Monte Carlo
sirmalation to nuclear characteristic analvsis and shielding analysis of reactor using
MCHP code KMNGH core geometry was modeled on a three—dimensional representation
of the one—eighth of the reactor in—vessel component for relative power distribution
calculation, Each fuel assemblies swwere modeled explicitly, and fuel pins were divided

into 10 ssgments, The nwnber density of sach nmuclide in fuel were calculated using



CASMO code for material data of MCNF code input, For accurate calculation, newr
cross  section library, named as KNGRMSHNGH Cross  Section), at the core
ternperature was generated by MJOY code The results of relative power distribution

calculation shows that the k. of KENGH 8 cycle core was converged to 100258%

Q0002 and the relative power distribution of MCNE model was within 586880 of
HMS error, compared with the reference data of KMFC,
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MCNP -7.844
Design
Erron(%)" 0.678 | 0.865 | 0.399
0.748 | 0.860 | 0.433
-9.311 | 0.598 | -7.811
1.106 | 1.281 | 0.954 | 0.983
1.078 | 1.176 | 1.007 | 0.960
2.630 | 8.951 | -5.240 | 2.391
0.826 | 1.311 | 1.007 | 1.293 | 0.848 | 0.458
0.896 | 1.271 | 1.049 | 1.222 | 0.888 | 0.428
-7.853 | 3.191 | -3.970 | 5.856 | -4.483 | 6.928
1.050 | 1.016 | 1.344 | 1.039 | 1.024 | 1.174 | 0.748
1.122 | 1.085 | 1.267 | 1.103 | 1.125 | 1.126 | 0.690
-6.338 | -6.365 | 6.975 | -5.808 | -8.978 | 4.289 | 8.488
1.173 | 1.372 | 0.848 | 1.254 | 0.926 | 1.274 | 1.033 | 0.958
1.157 | 1.259 | 0.885 | 1.192 | 0.946 | 1.226 | 1.054 | 0.921
1.395 | 8.987 | -4.277 | 5.214 | -2.074 | 3.883 | -2.027 | 3.953
0.769 | 1.119 | 1.183 | 1.255 | 0.874 [ 1.217 | 0.902 [ 1.233 | 1.233
0.871 | 1.109 | 1.096 | 1.159 | 0.898 | 1.162 [ 0.972 | 1.160 | 1.160
-11.696| 0.899 | 7.911 | 8.327 | -2.684 | 4.691 | -7.195 [ 6.334 | -6.126

* Brror(t) = (WCNP-DesigndftICHNE = 100
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Inlet Moderator T ernperature 2922 "C (555 "F)
Average Moderator T ernperature 3106 “C(591 "F)
Average Fuel Ternperature TOL4 “C(12945 “F)
Active Core Helght 381 cm

Neo of Fusl Assernblies 241
Lattice in Assembly 1616
Maximum Enrichrnent 50 wio
Lead Hod Burnup BO000 MW L/T
Effective Core Diameter 58 cm
Fusl Assembly Pitch JE88 cm
Fuel Hod Pitch 1285 cm
Fuel Hod Diarneter 0826 cm
Clad LD, 0843 cm
Clad OO0, 0970 cm
Pellst T heoretical Density 1056 gfem”
Fellet Density (&4 T heoretical) 89525 %G
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Fuel No, of Fuel Hod [No of Fusl| No of Gd G
Aszembly Fuel Hed Fer Weight
T vpe Assemblies | Enrichiment | Assembly |Shim Hods | Percent

HO 15 4742 435 - -

Hz 5 4742 172/52 12 5

H3 33 4742 165/52 16 5

[0 16 4742 235 - -

[2 g 47/42 172/52 12 5

[3 65 47/42 165/52 16 5

JO 16 47/42 236 - -

I2 g8 47/42 172/52 12 g

I3 65 47/42 165/52 16 g
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