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The Axisymmetric Linear Advanced Neutron source (ALIANCE) is a GDT based fusion neutron source,
aiming to produce 10'® of D—T-neutrons per second and to provide a large testing volume required for fusion
materials and components testing. A similar neutron source could also be valuable in the long run for medical
isotopes production and as a driver of sub-critical fission reactor. This presentation presents the high flux neu-
tron shielding design and extensive neutronics calculations of GDT based fusion neutron source ALIANCE.
Neutron distribution of ALIANCE is strongly inhomogeneous along the axis: significant portion of the neutron
flux is generated near the two mirrors, while the rest of it is spread over the remaining central volume of plasma.
The shielding design includes 40 cm stainless steel as the main shielding layer and an additional tungsten shiel-
ding layer at mirror plugs to protect superconducting coils from neutron damage and reduce nuclear heating.
The simulations have been carried out by using Monte-Carlo transport code Super MC with nuclear data library
FENDL 3.1. Results show that the nuclear heating on the mirror coils can be reduced by more than two thirds
with additional tungsten shield, and fast neutron fluence by 30%. The highest nuclear heating and the highest
fast neutron fluence zones are located at the mirror coils, and the values are about 300 W/m® and 9x10'® n/cm?
respectively, which meets the threshold of ITER superconducting coils. The specific activities of shielding lay-
ers are on the order of 10" Bg/kg. Ten years after shutdown, specific activities of structural materials will de-
crease by more than 98% to meet the safety requirements. The modeling and calculations reported in this paper
will be beneficial for the pre-conceptual engineering design of ALIANCE.
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OcecMMMETPUYHBIN JTHHEHHBIH YCOBEPUICHCTBOBaHHBIN NCTOUHUK HEUTpOoHOB (ALIANCE) — »3T0 mpoekT
MICTOUHHKA TEPMOSIEPHBIX HEHTPOHOB HA OCHOBE Ta30MHAMHYECKON JTOBYIIKH, poussoasiero 10'® meitrpo-
HOB B ceKyHay B peakunu DT u oOGmanaromero TecToBoi 30HOH 00nbLIIOro 00bEMa, HeOOXOTUMOM AJISl UCIIBITa-
HUH TEpPMOSACPHBIX MaTEPHAIOB U KOMIIOHEHTOB. [10100HBIH NCTOYHUK HEUTPOHOB TAKXKE MOXKET OBIThH IOJIE-
3€H B JIOJTOCPOYHOI MEpCNeKTUBE A MPOU3BOJACTBA MEAUIIMHCKUX M30TOMOB U B KAYECTBE «IpaliBepar MoA-
KpUTHYECKOTO peakTopa JeneHusd. B joknmaze mpencraBieHbl KOHCTPYKLHS CHCTEMBI 3alllUThl OT IOTOKA
HEHTPOHOB BBICOKOM MHTEHCHBHOCTH M TMOAPOOHBIE pe3yabTaThl HEHTPOHHBIX pacuéroB ucrounnka ALIANCE
Ha OCHOBE ra30JMHaMU4ecKoi JoByIKU. Pacripenenenne nmoroka HeWTpoHoB B ALIANCE cuiibHO HEOAHOPOA-
HO BJIOJIb OCH YCT@HOBKH: 3HaUMTEIbHAS YacTh IMOJHOTO OTOKa HEHTPOHOB T'eHepUpyeTcsl BOIM3M MarHUTHBIX
npoOOK, a OCTaBIIAsCS €ro 4YacThb paclpefesieHa IO LEeHTpalbHOMY 00bEéMy Iuia3Mbl. HelTpoHHast 3amuTa
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BKJIIOYaeT B cels cioil HeprkaBeromeil cTany TonmuHoi 40 cM B Ka4ecTBE OCHOBHOI'O SKPAHUPYIOLIETO CIIOA
JOTIOTHUTENBHBIN BONB(PaMOBBIA IKPAaHUPYIOMIMK CJI0H B 00JACTH MarHUTHBIX MPOOOK JUIA 3aIIUTHl CBEPX-
MPOBOAIINX KAaTyIIEK OT MOBPEKICHNUSI HEUTPOHAMH M YMEHBILIEHUS sIIEpHOr0 HarpeBa. MoaenpoBaHue Mpo-
BOJIMJIOCH C MCIONB30BaHUEM TpaHCHopTHOro koxa Monrte-Kapio Super MC ¢ 6u0nnoTekoil siiepHbIX TaHHBIX
FENDL 3.1. Pe3ynbTarhl moKa3bIBaloT, YTO SACPHBIN HaIpeB MAarHUTHBIX IPOOOK MOXET OBITh yMEHBILIEH Oosee
9YeM Ha JBE TPETH IPU MOMOLIN IOMOJHUTEILHOI0 BOJIIb(YPaMOBOro 3KpaHa, a GpiroeHC OBICTPBIX HEUTPOHOB Ha
30%. HauOonpmmii siaepHbIii HAarpeB M 30HBI ¢ HAHOOMBIIMM (IIFOEHCOM OBICTPBIX HEHTPOHOB HAXOIATCSA B
MarHMTHBIX MPOOKAX, U UX 3HAYCHHS COCTABIISIOT 0K0JI0 300 Br/m® 1 9x10"® H./cM? COOTBETCTBEHHO, YTO COOT-
BETCTBYET NOpOry oOirydeHHs cBepxnpoBoasumx katymek UTOP. VnenbHas akTHBHOCTH CIIOEB HEUTPOHHOM
3aIuUTHl cocTaBnseT nopsaka 10" Br/kr. Uepes mecsarTh JeT mocie IpeKpanieHns paboThl YCTAHOBKH yenbHAs
AKTUBHOCTh KOHCTPYKLIMOHHBIX MaTepHalioB CHU3HUTCS Ooniee yeM Ha 98%, 4TO MO3BONUT YAOBIETBOPHUTD Tpe-
OoBaHMAM Oe30macHOCTH. MoJenMpoBaHue U pacuérbl, MpecTaBICHHbIC B 3TOH CTaThe, MOT'YT OBITh UCIIONB30-
BaHBbI JUIs TOATOTOBKM KOHLIENTYaJIbHOTO M MHXKeHepHOro npoekra yctaHoBkM ALIANCE.

KiamoueBnle cioBa: ra3oguHaMuicCKad JIOBYIIKA, HCTOYHUK TCPMOAACPHBIX HeﬁTpOHOB, OIITHUMU3al A
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