4" International Conference on Fusion-Fission Subcritical Hybrid Systems

UDC 621.039.672
DEVELOPMENT AND APPLICATIONS OF HINEG HIGH INTENSITY NEUTRON SOURCES
(short message)

Yican Wu
Institute of Nuclear Energy Safety Technology, FDS Team, Chinese Academy of Sciences, Hefei, Anhui, 230031, China

Neutron sources are the important experimental platforms for the R&D of advanced nuclear energy and nu-
clear technology application. The High Intensity Neutron Generator (HINEG) has been developed in China with
different missions including neutronics design validation, material & components irradiation test, nuclear waste
burning and nuclear technology application. HINEG-I has achieved the fusion neutrons with the yield of
6.4-10" n/s at maximum, and has been coupled with the Lead-based Zero Power Critical/Subcritical Reactor
named CLEAR-0. Such a facility is actually an accelerator-driven Fusion-Fission Hybrid System. Series of typ-
ical experiments have been carried out on HINEG-I, including neutronics and code validation, core physics
study of advanced reactors, neutron radiography, neutron detector calibration, neutron biological effects, neu-
tron radiation hardening, and so on. HINEG-II is an accelerator-based neutron source with the yield of 10"—
10" n/s. It aims to apply to multi-purposes, e.g. neutron capture therapy, isotope production, etc. The design and
R&D for key technologies of HINEG-II are performed on-going. HINEG-III is initially conceived as a GDT-
based or accelerator-based neutron source with the intensity of 10'"—10'® n/s. The objectives of HINEG-III are
to conduct test of nuclear materials, components test and reliability data collection of nuclear components, nu-
clear waste burning test, etc. This contribution presents an overview of the series recent activities.
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PABPABOTKA U ITIPUMEHEHUE BLICOKOUHTEHCUBHBIX
HEWTPOHHBIX HCTOYHUKOB HINEG
(kpamxoe coobwernue)

HU. By
Hncmumym mexuonozuu 6ezonacnocmu sioeproil suepeuu, Komanoa FDS, Kumaiickas axademus nayk, Xaghaii, Anvxotl, 230031, Kumaii

HcTOouHMKN HEWTPOHOB SIBISAIOTCS BaKHBIMH 3KCIEPUMEHTAIbHBIMU YCTAHOBKAaMU JJIs MCCIEIOBAaHUN M
pa3paboToK B 001acTH MEPEAOBON SACPHON DHEPreTUKN M MPUMEHEHUS SIEPHBIX TEXHONOTHI. BbicOKOMHTEH-
cuBHBIM HeWTponHblid reHepatop (HINEG) Obut pazpadoran B Kutae ¢ pasnuunHbIMu 3a1auaMy, BKIIIOYas Mpo-
BEPKY HEHTPOHHO-(PU3NUECKUX PACUETOB, UCTIBITAHKE TIOA O0IyUYeHHEM MaTepuajIoB M KOMIIOHEHTOB, CKUTaHHE
SIIEPHBIX OTXOAOB U NMpuMeHeHue siaepHbIx TexHonoruil. Ha HINEG-I nocTurayT MakcMManbHBINA BBIXOJ TEp-
MOSIEPHBIX HeHTpoHOB 6,4-10'? H/c. DTOT HEHTPOHHBIA MCTOUHMK OBLT COEAMHEH CO CBMHIIOBBIM KpUTHYE-
CKUM/TIOKPUTHYECKUM peakTopoM HyneBoi MomHocTd CLEAR-0. [Tonyuennas ycTaHoBKa sBIsieTCsl THOpU-
HOU cucTeMol cuHTe3a-AeneHus Ha ocHoBe yckoputens. Ha HINEG-I Obiia nmpoBenena cepus THIIHYHBIX KC-
MIEPUMEHTOB, BKJIIOYAs MPOBEPKY HEMTPOHUKH M BaTUAALNI0 HEHTPOHHOIO KO/, U3y4YeHHe HEUTPOHHOH (u3u-
KM aKTHMBHOW 30HBI IEPCIIEKTUBHBIX PEAKTOPOB, HEUTPOHHYIO paguorpaduio, KanuOpoBKY HEHTPOHHBIX JETeK-
TOPOB, HEUTpOHHBIE OMonornyeckue 3¢ ¢GeKTsl, HEUTPOHHOE panuanuoHHoe ynpouneHue u T.1. HINEG-II —
MICTOUHHK HEHTPOHOB HA OCHOBE YCKOpHTEs ¢ BhixonoM 10*—10" m./c. On npenHasHayeH 1 IPUMEHEHHS B
Pa3IMYHBIX LENAX, HalpUMeEp, B HEHTPOHHO-3aXBAaTHOM Tepanuy, MPOU3BOACTBE N30TONOB M T.1. [IpoekTnpona-
Hue 1 HUOKP no kmtoueBsiM TexHonmorusM HINEG-II Benytcs B moctossHHOM pexume. HINEG-III nsnauansHO
3alyMBIBaJICS KaK MCTOUHMK HeHTpoHOB Ha ocHose I'JIJI umu yckopuTens ¢ uaTeHcHBHOCTHIO 10'7—10' 1 /c.
Henamu HINEG-III sBnstroTcs mpoBeneHNE UCHBITAaHUHN SOEPHBIX MaTEpUaoOB, MCIBITAHHE KOMIIOHEHTOB U
cOOp JaHHBIX O HAA&KHOCTH SIEPHBIX KOMIOHEHTOB, MCIBITAHHE HAa CKUTaHHWE SAEPHBIX OTXONOB H T.A. [o-
KJIaJl IpeCTaBIsieT co00i 0030p Cepuy HEAaBHUX PadoT.
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