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Ceknus 5. HayuHble OCHOBBI ANEPHOM SHEPTEeTHKH W PATHALUMOHHON METHLIHHEL

nuclear power stations with consideration of all techno-
logical stages of handling both fresh and spent fuel. Also,
these decisions must be coordinated at every stage and
level of nuclear fuel cycle (NFC): strategic, system and
technological.

At RENC-VNIITF the mathematical model and codes
[1] have been developed since 2008, which describe the
objects of NFC with different level of detailing on the
basis of unified principles.

The paper regards the interaction between the models
of NPE as a whole, the resulting from the strategy require-
ments in development of infrastructure and productions
of nuclear energy complex, the peculiarities of realization
of existing and advanced technologies for both reactor
and exterior part of fuel cycle. The codes ATEK-NFC and
VIZART[2] implemented on the platform ATEK are used
for modeling.
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B Uncruryte aneproii ¢pusuku nm. [H. Byakepa CO
PAH BemyTcs paboThl MO CO3IAHMIO MEJMUMHCKOH yc-
TAHOBKH Ul GOp-HEHTPOHO3axBaTHOI Teparuu Ha Dase
KOMIAKTHOIO YcKOpuTens-TaHaeMa. I10ToK HeiiTpoHOB
reHepHpyeTcs B TOPOrOBOH peaklHy Li(p,n)'Be npn
06/IydeHHH JIMTHEBOTO €108 MHILIEHH Ny4YKOM MPOTO-
HOB ¢ »Hepruei 2,3 MaB. [lna 3ameieHs reHepupye-
MBIX HEHTPOHOB 10 JIUTEIIOBbIX 3HEPTHH, HMEHOIINX
Hanbonbimii 3hdeKkT B HEHTPOHO3aXBATHOH Tepanuy,
paspaGorana cucrema (HOPMHPOBAHMI TIyHKa, COCTOA-
mas W3 3aMeUIMTeNs, OTpaKares W BHEIIHEero cios

norioTuTens. B KadyecTBe pacueTHOr0 HHCTPYMEHTa JUld
BpiOOpa ¥ 00OCHOBaHMA KOH(HIypalMHW CHCTEMBI HC-
nonb3oranack nporpamma [TPU3MA, paspaGoranHas
B POSL] — BHUWUT® nns peueHus AHHEHHBIX 3a1a4 pas-
JIebHOTO H COBMECTHOTO MEPeHoca HeHTPOHOB, (JOTOHOB,
27€KTPOHOB, TIO3HTPOHOB U HOHOB MeToioM MouTe-Kap-
no. PacueTHas Mozenb BK/IIOYAna OMHCAHWE HEHTPOHO-
reHepHpYIOIel MHIIEHH M CcHCTeMbl (OPMHPOBAHHA
MyYka MEIMLHHCKOH YCTAHOBKHM, a Takxke daHTOMa ro-
noBbl yenoBeka (cdantoma CHaiizepa), pacrnoloxeHHOTO
BOIM3K ycTaHOBKH. MoJenupoBalics MepeHoC NMPOTOHOB
B JIMTHEBOM CJIOE MHIIEHHW, POKACHHE B HEM BTOPHY-
HbIX HEHTPOHOB M raMMa-KBaHTOB, HX PACIpOCTpaHEeHHe
B cHCTeMe ()OPMHPOBAHMA TyuKka U o0nydenne GaHToMa
Chaiigepa BBIXOASIIMM Ny4KOM H3Ty4deHHA. B pacue-
tax no nporpamme [IPMU3MA mnonyuyeHbl OLIEHKH CHek-
Tpa HellTPOHOB M FaMMa-KBAHTOB HA BLIXOIEC YCTAHOBKH
W pacrpe/IeleHie KOMIOHEHT 103bl o [TyouHe hanToMa
JUIS PazTHYHBIX BAPUAHTOB KOHCTPYKLHMH H MaTepHasioB
cucTeMbl (OPMHPOBAHHA TyuKa. Pesynsrarsl pacueroB
MO3BOJIM/IM ONTHMH3HPOBATH MAPAMETPhI YCTAHOBKH JUIA
(GopMHpOBaHHSA My4Ka SMHUTENIOBBIX HEHTPOHOB, YIOB-
neTBopAomIero TpeGOBaHUAM GOp-HEeHTPOHO3aXBATHOI
TepanuH.
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The Budker Institute of Nuclear Physics is developing
a boron neutron capture therapy (BNCT) facility based
on a compact tandem accelerator. Neutrons are gener-
ated in the threshold reaction "Li(p,n)7Be which occurs
when lithium in the target is irradiated by protons of ener-
gy 2.3 MeV. For their moderation to epithermal energies
which are of highest effect in boron neutron capture therapy.
a beam shaping system of a moderator, a reflector, and
an outer absorber is developed. Its configuration was cho-
sen and justified through calculations by a code PRIZMA
developed at RFNC — VNIITF for solving individual and
coupled transport of neutrons, photons, electrons, posi-
trons and ions by the Monte Carlo method. The calcula-
tion model included a neutron generating target, a beam
shaping system, and a human head phantom (Snider phan-
tom). Modeling included proton transport and production
of secondary neutrons and gammas in the target and their
propagation in the beam shaping system and Snider phan-
tom. PRIZMA calculations gave estimates for the spectra
of produced neutrons and gammas and dose distributions
through the phantom depth for different system configu-




Section 5. Scientific bases of nuclear power engineering and nuclear medicine 257

rations and materials. They helped optimize parameters THAPOJMHAMHUYECKHX CONPOTHBICHHH 3JIEMEHTOB AKTHB-
of the beam shaping system so as to meet BNCT require-  HOM 30HEI.

ments. Yuer tennomacconepeHoca mexay TBC Bausier na
HEHTPOHHBIE XaPAKTEPHUCTHKM 3HAYUTENLHO MEHbILE,
4YeM TpaHHYHbIE YCIOBHA Ha BXOJE B AKTHBHYIO 30HYV.




