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The issues of heat loads into the tokamak divertor still remain unresolved engineering and physical prob-
lems of a thermonuclear reactor development. Several approaches are being discussed and studied to reduce the
heat flux onto divertor plates below 10 MW/m? Among them, the attractive approaches proposed by Y.
Nagayama [1] and R. Goldston [2] are based on a liquid lithium evaporation in a limited amount of divertor
boxes. They are relatively simple in practical applications and allow one to achieve necessary steady-state re-
gimes both for heat fluxes and for plasma effluxes from a plasma column to the divertor region. In order to
choose one of them for prospective tokamaks the comparative analysis was conducted and presented in this re-
port. The design of the divertor zone for the DEMO-FNS tokamak is proposed. The superconductive tokamak
DEMO-FNS [3] that is currently being developed in Russia will operate in the regime of fusion neutron source
(fusion power during a steady-state regime up to 40 MW, neutron production rate above 1-10%° s%). It was
shown that the system with «cold» box walls (about 200 °C) which can condense Li (like in [1]) looks more
suitable compared with «hot» (up to 800 °C) box wall system [2]. Both approaches fit the criterion for heat loads
onto the divertor walls. Both approaches also fit the criterion for the lithium flow into the main plasma, but the
cold wall approach is on the verge of being applicable because of the lithium flow value into SOL. The «cold»
box walls design is preferable due to an engineering simplicity of realization as well. It was demonstrated that
lithium efflux into the main plasma is suppressed mainly due to the ionization process within SOL which expo-
nentially depends on its width. It is necessary to perform detailed 2D-modeling of SOL and divertor construc-
tion with lithium for DEMO-FNS plasma parameters determination in divertor and SOL. Engineering and tech-
nological study of such design is also required. Acknowledgments. This work was supported by the Ministry
of science and higher education of Russian Federation in the framework of the state contract in the field of
science under project No. 0784-2020-0020 using the Federal Joint Research Center Material science and
characterization in advanced technology» (project RFMEF162119X0021), including the unique scientific
facility «Spherical tokamak Globus-M».
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Bompocs! TemoBEIX HArpYy30K HA AUBEPTOP TOKaMaka MPOAODKAIOT OCTaBATHCSA HEPEIMIEHHOW MH)XCHEPHO-
(hu3ugeckoil mpoOIeMoii B X0e pa3pabOTKu TEPMOSACPHOTO peakTopa. beio mpemiokeHo HECKOJBKO MOIX0-
JIOB K CHIDKEHHIO TEIUIOBOTO MOTOKA Ha TUIACTUHBI AUBEPTOpa A0 3HAUeHui Hinke 10 MBT/M%. B X 4nciIo BXO-
JISIT TIPUBIICKATENbHBIE MOAX0AbI, pemioxenusie KO, Harasmoii [1] u P. ['onactonoM [2], KOTOphIE OCHOBAHBI
Ha WCMAPEHUU >KUJIKOTO JIMTUSL B OTPAHUYCHHOM KOJUYECTBE JUBEPTOPHBIX CeKUMd. OHU OTHOCUTEIBHO MPO-
CTBI B IPAKTHYECKOM TPUMEHEHHUU H TIO3BOJISIOT JOCTHYh HEOOXOIUMBIX CTAIMOHAPHBIX PEKUMOB KakK JUIsl Te-
IJIOBBIX ITOTOKOB, TaK W JJISl IOTOKOB IJIa3MbI U3 TUIA3MEHHOTO TTHYpa B 00acTh AuBepTopa. C mensio Beibopa
OJTHOTO W3 HHX JJIS MEPCIEKTUBHBIX TOKAaMaKoB ObLT NMPOBEAEH CpaBHUTENbHBIN aHanmu3. [Ipeminoxkena KOHCT-
pyKIust nuBepTOpHOM 30HBI uia Tokamaka JIEMO-TUH. Pa3pabateiBaemslii B HacTosmiee BpeMsi B Poccun
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ceepxmpoBoasnmii Tokamak JJEMO-TUH [3] Oynmer paboTaTh B peXUME TEPMOSICPHOTO UCTOUYHUKA HEHTPO-
HOB (MOIITHOCTH TEPMOSIEPHOTO CHHTE3a B CTAITMOHApHOM peskume 110 40 MBT, ckopocTh BEIPaOOTKH HEHTPO-
HoB cBbime 1-10° c*l). Bru10 mokasaHo, 4TO CHCTEMa C «XOJIOAHBIMUY cTeHkamu cekimu (okoiso 200 °C), cro-
cobHast koHmeHcupoBath Li (kak B [1]), BRIMISAUT OoJiee TMOIXOIAIICH MO CPABHEHHIO C CHCTEMON C «TOPSIH-
mm» (10 800 °C) crenkamu cexiuii [2]. O6a moaxoqa COOTBETCTBYIOT KPUTEPHIO TEIUIOBBIX HATPY30K HA CTEHKH
nuBepTopa. KpuTepuio 1Mo moToky JUTHS B OCHOBHYIO IUIa3My TAaK)KE YAOBICTBOPSIOT 00a MOJIX0a, HO TOIXO0/
C KOHJCHCHPYIOIUMH CTEHKAMH HAaXOAWTCS Ha TPAHH MPUMEHUMOCTH 1o TOoToKy nuTis B SOL. KoHcTpyKnns
«XOJIOJHBIX» CTCHOK CEKIUH MPEAMOYTUTENbHA TAKKE M3-32 HHIKCHEPHOW MPOCTOTHI peanu3anuu. [lokaszaHo,
YTO BBIXOJ| JUTHUS B OCHOBHYIO IIa3My MOJABIISETCSA, B OCHOBHOM, 3a CYET MpoIlecca MOHU3AINU BHYTPHU
SOL, 3KCIOHEHIIHATHFHO 3aBUCSIIETO OT €ro MupHHEL. st onmpeaeneHus napaMmeTpos miazmel JJEMO-THUH
B nuBepTtope 1 SOL Heo0X0IMMO BBHIONHUTH IeTanbHoe 2D-MoaenupoBanie KOHCTpYKuuu SOL 1 TUTHEBOTO
nmuBepTopa. TpebyeTcs Takke HHXEHEPHO-TEXHOJIOTHIEeCKas MpopaboTKa TaKoH KOHCTPYKIIHH.

Hacrosmas pabota monaep:xaHa MUHHCTEPCTBOM HayKH U BbIciIero oopasosanusi Poccuiickoit denepa-
[IMU B paMKaX TOCYJapCTBEHHOTO 3afaHus B cepe Hayku 1o npoekty Ne 0784-2020-0020 ¢ ucmons30BaHHEM
®enepallbHOTO IIEHTpa KOJUIEKTMBHOI'O MOJb30BaHUs «MaTepraioBeeHHe U TUAarHOCTHKa B MEPEJOBBIX TeX-
Homorusix» (mpoekt RFMEFI62119X0021), BKiIro9aromero yHUKaabHyI0 HaydHYHIO YCTaHOBKY «CdeprudecKuii
Tokamak ['moGyc-M».
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