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NEUTRON RADIATION UNDER THE DRY STORAGE OF THE SPENT NUCLEAR FUEL 
V.G. Rudychev1, Y.V. Rudychev2, S.A. Pismenetskiy1, A.F. Shchus 

1V.N. Karazin Kharkov National University 
Ukraine, Kharkiv, Svobody sq. 4, 61022 

2National Scientific Center, Kharkov Institute of Physics and Technology 
1, Akademicheskaya st., Kharkov, Ukraine, 61108 

To calculate the neutron radiation field around a ventilated container filled with spent nuclear fuel at ZNPP dry accumulated Monte 
Carlo simulation package used implemented in MCNP. It is shown that the main source of neutrons in the spent fuel is stored 244Cm, 
the contribution of (α,n) reactions is negligible. The neutron spectrum for the simulation was described by the Maxwell distribution. 
There is a significant difference between the neutron dose rate in the axial and radial directions due to the differences in the 
protective properties of the container in their respective areas. To strengthen the radiation protection from the neutron emission 
during storage of spent nuclear fuel with high burnup offered an additional shield, and its dimensions are optimized to ensure a 
significant reduction in dose. The characteristics of neutron fluxes in long-term storage of spent nuclear fuel are calculated. 
KEY WORDS:  SNF, dry storage, MCNP-simulation, external cask radiation, neutrons, time dependence. 
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1 2 3 4 5 6 7 8 9 

235U α 3,50E+17 8,99E-09 2E-09 1,86 9,94E+08 8,94E+00 3,70E+00 
236U α 1,95E+16 1,04E-08 1,2E-09 1,89 1,38E+10 1,44E+02 3,13E+01 
238U α 8,20E+15 6,92E-09 5,45E-07 1,98 1,16E+10 8,03E+01 1,25E+04 

238Pu α 4,77E+10 2,09E-08 1,84E-09 2,24 7,74E+13 1,62E+06 3,19E+05 
239Pu α 5,48E+15 1,66E-08 4,4E-13 2,16 1,27E+14 2,11E+06 1,21E+02 
240Pu α 1,16E+11 1,68E-08 5,66E-08 2,17 2,04E+13 3,43E+05 2,51E+06 
241Pu β 2,50E+15 - 6,16E-15 2,25 4,3E+15 1,44E+03 5,96E+01 

241Am α 1,05E+14 1,43E-08 4,11E-12 3,22 9,07E+12 1,30E+05 1,20E+02 
242Pu α 6,84E+10 2,07E-08 5,45E-06 2,15 8,57E+10 1,77E+03 1,00E+06 

242AmM β 8,81E+11 - 1,6E-10 2,42 1,01E+11 0,00E+00 3,91E+01 
242Cm α 6,56E+6 3,13E-08 6,81E-08 2,54 6,96E+11 2,18E+04 1,20E+05 
244Cm α 1,35E+7 2,58E-08 1,34E-06 2,7 1,16E+14 2,99E+06 4,20E+08 
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