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Studies are in progress in order to revisit the status and the potentiality of the Reversed Field Pinch (RFP)
as a fusion core in FFHR, taking into account: (i) the recent progress in RFP physics brought by the results of
RFX-mod (R = 2, a = 0.46, I, = 2MA), mainly about MHD modes control, (ii) the expected performance im-
provements resulting from the ongoing upgrade of the machine. To cover the gap between the existing experi-
ments and the hybrid reactor, according to the strategy emerged in FUNFI3, an intermediate step with a FFHR
pilot experiment in which a RFP is the neutron fusion source is proposed. Three different categories of issues
are considered which require the assessment of:

— the RFP physics and the scaling laws at increased level of current and machine size;

— the technologies allowing increased RFP performances and continuous operation;

— atest bench for a hybrid blanket, combining Tritium production and fission reactions.

In order to optimize the pilot experiment approach in terms of cost reduction, best use of the step-by-step
acquired knowledge and clear milestones towards the realization of a low power FFHR, a staged approach with
increased complexity and investment is introduced [1]. In the proposed pilot FFHR the aim is the production of
D—T-fusion power with a RFP configuration (P =~ 30 MW, Q =~ 0.4, continuous pulsed operation) and testing
the blanket with limited fission fuel. The overall strategy of this approach and the details for each stage of the
plant requirements, the tackled issues and the expected results in order to pass to the next phase will be present-
ed in the talk.
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B Hacrosimee BpeMsi BeqyTcs HCCIEAOBAHUS C IETbI0 MEpecMOoTpa cTaTyca M MOTEHIMana MuHYa ¢ o0pa-
ménapiM nosieM (RFP) B KayecTBe TEpMOSIEPHOrO HMCTOYHHUKA B THOPUIHOM PEaKTOpPEe CHUHTE3a-AeICHHS
(FFHR) ¢ yuérom cnenyrommx ¢akropos: (1) HexaBHHI Tiporpecc B ¢pusnuke RFP, BbI3BaHHBIN pe3ynbTaTaMu Ha
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ycranoBke RFX-mod (R = 2, a = 0,46, |, = 2 MA), rnaBHeIM 00pa3oM B obnactu ynpasinenus MI'JI-pexxumamy,
(ii) oxmmaeMble yiTydIleHns! Pe3yIbTaToOB MOCIC OKOHYAHHS MOJICPHHU3AINH 3TOH YCTaHOBKU. UTOOBI yCTPaHHUTH
PaspbIB MEXIY CYLIECTBYIOIMMH SKCIIEPUMEHTAMH M THOPUAHBIM PEaKTOPOM, B COOTBETCTBUH CO CTpaTEeTHEH,
paspabotannoii B xone FUNFI3, npeanaraercs mpoMeKyTOYHBIH 3Tan ¢ MWIOTHBIM 3kcniepumerHToM FFHR, B
koTtopoM RFP Oyner ABIATHCS NCTOYHUKOM TEPMOSIIEPHBIX HEUTPOHOB. PaccMaTpuBaroTCs TpH pa3idHbIE Ka-
TErOpUH BOIPOCOB, TPEOYIOIINX OLICHKH:

— (pmsuka RFP u 3ax0oHBI MacmTabMpoBaHuUs P TOBBIIEHHOM YPOBHE TOKA M pPa3Mepe yCTaHOBKHU;

— TEXHOJIOTHH, TIO3BOJISIFOIINE TTOBBICUTH MPOU3BOANTEIHHOCTE RFP 1 00ecneunts HenpephIBHYIO pa0oTYy;

— WCTBITATENBHBIA CTSH] JIJISl THOPUIHOTO OJIAHKETa, COYETAIOIIETO MPOU3BOACTBO TPUTHUS U PEaKIUH Jie-
JICHUSL.

Jnist onTHMU3aIMK TOAX0/a MIJIOTHOTO SKCIEPUMEHTa C TOYKH 3PCHUS] CHIDKEHHS 3aTpaT, HAWIydIlero
WCTIOJIb30BaHMI TIOSTATHO MMPHOOPETEHHBIX 3HAHUH M YETKMX BeX Ha IMyTH K peann3anuy maaomornHoro FFHR
BBOJIMTCSI TIO3TAIHBIN MOAXOJ C MOCTCIICHHBIM YBEJIMYCHUEM CIIOKHOCTH U MHBecTuIwii [1]. B mpeanaraemom
mwiotHoM FFHR ¢ kondwurypanueit RFP nenpro sBisiercs momydeHne tepmosiaepHoi MomHocTH B D—T-
peakuun (P = 30 MBT, Q =~ 0,4, HenpepbIBHAsE KMITYJIbCHAsE pab0Ta) U UCTIBITAaHUE OJIAHKETa C OrPaHUYCHHBIM
JieieHreM ToIuBa. [IpecTaBieHbl 001as CTpaTerus 3TOro MoAXo/a U ONucaHue TpeOOBaHHUH K KAKIOMY 3Ta-
My, peliacMble BOIPOCH U OKHUJaeMble Pe3yJIbTaThl IS IEPexXoia K CICAYIOIEMY dTamy.
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CIIMCOK JIMTEPATYPbBI

1. Piovan R. et al. Status and Perspectives of a Reversed Field Pinch as a Pilot Neutron Source. — IEEE Trans. on Plasma Science,
2020, vol. 48, Issue 6; DOI: 10.1109/TPS.2019.2957888.

roberto.piovan@igi.cnr.it

160 BAHT. Cep. Tepmosinepusiit cuntes, 2021, T. 44, Bbim. 2



