BURNING PLASMA
RESEARCH

UNIT{RZE
Carnot&FickZ itk 2 T=2A &R F ) LBUIRD IR
BRUOBEET AR
(RS (T5SDGs IFIENLDIRE
“NWERDBEEZEZERILIRETHIZL”

=

REREIRIILXT—EB IR
BEy XA

Powering the Future

2021.0705 NIFS UnitT—<iRit& & #

[1] National Academies of Sciences, Engineering, and Medicine 2019. Final Report
of the Committee on a Strategic Plan for U.S. Burning Plasma Research
Washington, DC: The National Academies Press. https://doi.org/10.17226/25331.
[2] FESAC Report https://www.energy.gov/science/fes/fusion-energy-sciences-advisory-
committee-fesac, “A long-range plan to deliver fusion energy and to advance
plasma science” 2020.




UNITIEE #IE

4 - )
RLEE P #2 T
BREEREDRIEER Energy recovery & conversion
*/*LI*JI/:\: EBRFN) F o L —
SHENDORELENDEHR MIFVLENR RE&EREE
TR [ 1 Fick law (FhEN) Z#EZ == HE
: RELEZTE
C act Fusion ‘
Omp usl Tritium Extracti:r;sr:/;i:d(TES 2 1&@5@*2’*4 &1&5@%&5%6}':%
I [ 3 RUFLERIR
1oy |11 Py T
sty <8 /f/ BiseE=t0co, KFEE
o Qltmti 82;;’:5{.’!2” e 1 CarnotcycleZi&kZ =T/l
F—EUREFIREZDE
- ) 2 TAEMHDOHE
mE. BERE
FEREMOSAHMPARERICKY |\ ),

BLy gt i, =
LRIGFMARERD S DCLLIEKEMEREA IZ IR TLELM
INEURIZ I EL=A R




[ Center #2 TAR)LXF—[EIUNEE A

ITER (FRAFEL IRILF—EU “FRETITLZELNRFTR”
DOE /PNEMFETERARYURFEE a2 Fv—. Fusion XR2IHWEIER T
(ZEH)/NEIFRELGERER EFYESD I RILX—EIUNE

UNITIEZ=E INEY MR D Keyword SDGsEfRFE
Carnot cycle&EFickMiER|, #FE EEHZHA-RREEBRAKXDHALRE
B LTLHM P RZE REDEREIXZTDRFFOMEERETRES

K-DEMO 6.8-m device CompaCt fusion pI|Ot plant
<209 e Full Turn Fusion X (FTFX) [2E& 9 %

PPPL 4.0-m

IRLF—ERSRTLOFHE

'L — M)FOLSEERBIV(ZE)

| co, o KFHERRRE

MFEZE

Fusion X(NIFSA, V) A /N\—¢T 5
(Eﬁﬁ?%li:u\

[2] J.E. Menard, L. Bromberg, T. Brown, T. Burgess, D. Dix, L. EI-Guebaly, T. Gerrity, et al., 2011,

Prospects for pilot plants based on the tokamak, spherical tokamak and stellarator, Nuclear Fusion 51:103014.
[3] R. Umstattd, Deputy Director for Commercialization ARPA-E (Acting), 2017, “Observations

on Fusion Power Market Attractiveness,” presented to the U.S. Magnetic Fusion Research Community
Workshop, Austin, Texas, December 11.

[1] Final Report of the Committee on a Strategic Plan for U.S. BUMniag
Plasma Research (2019) National Academies of Sciences, Englneerlng and
Medicine 2019. Washington, DC; The National Academies Press.
https://doi.org/10.17226/25331.



[ FusionZA T )LF—TH,0M5KFRH & (Co,FA)

,— 1| s4 Sometimes With Carbon CO2: 1.5t
ﬁ TT 7K % 43—21] = Capture and Sequestration CCS Typically Relomed

Greenhouse Gas

@ SMR  CO,HEH® s 2

Capture

1.1 ton H2 System i
/_ Y Typically CCS
@ BRAFE 51,001 [rE—— eion o
, \ - Elec 337574;7 njection Well Storage
=I= =5F— power gas Hydrogen: 1.1 ton
FUSIOH% BB NP TS 4100
\Na‘e‘ Steam Methane Reforming

+ Water Gas Shift

FE H,0=>H,BE €Oco, 67

@ Sulfur-lodine cycle (SIC) EHRMES
850°C FusionTILEELLY

@ Cupper-Chlorine-Cycle (CCC)  EIRMIE?
530°C Fusion|Zi#
Tout 630°C?EELETHYMMLENRR

EW g e
in el [ S €mn

[4] https://en.wikipedia.org/wiki/Hydrogen_production Ty
[5] X. Vitart et al., A general survey of the potential and the main issues associated with the sulfur-iodine thermochemical cycle for
H,0

hydrogen production using nuclear heat, Progress in Nuclear Energy 50 (2008) 402-410.

[6] M. A. Rosen et al., Nuclear-based hydrogen production with a thermochemical copper-chlorine cycle and supercritical water

reactor: equipment scale-up and process simulation, Int. J. Energy Res. 2012; 36:456-465.

[7]1 1. Dincer and C. Zamfirescu, Sustainable Hydrogen Production, Ch. 4, Elsevier 2016, ISBN: 978-0-12-801563-6. 4


https://en.wikipedia.org/wiki/Hydrogen_production

[ Fick’s lawZz &z f= S 8e& ) F 7 L[EUX Slanket

&
P X3
(heat energy)+
O (tritium) generated
Fusion Engineering and Design xxx (xxxx) xxx-xxx +o
Contents lists available at ScienceDirect © Liquid Metal
Fusion Engineering and Design \
journal homepage: www.elsevier.com/locate/fusengdes Noz[z,lediu. IF
_bo

tritlum

E ; ; Htritium
PbLi droplets
L R1cap1to AL Aiello" A. Biikki-Deme®, J. Galabert®, C. Moreno®, Y. Poitevin®, D. Radloff*,

o
\06'
A. Rueda’, A Tincani®, M. Utili"® N

0\0
Vacuum Chamber

Tritium technologies and transport modelling: main outcomes from the
European TBM Project

Drop time td

 Fusion for Energy, Carrer J. Pla 2, 08019, Barcelona, Spain
bEME‘A, C.R. Brasimone, 40032, Camugnano, BO, Iraly

© Karlsruhe Institute of Technology (
9 CIEMAT, Avenida Complutense 4(

* Fusion for Energy, Route de Vinon
r FEmpresarios Agrupadoes, Galle Mag

Please cite this article as: Ricapito, I., Fusion Engineering and Design (2018), https://doi.org/10.1016/].fusengdes.2018.01.023

A AL L R A A LT ML AL M A AR WA T WA |rALAAAR ATrA O AAA A4 & saa

and HCLL DEMO breeding blanket. They are:

- For the more innovative PAV and VST technologies, which show a
- packed columns - - - - - —
. permeators against vacuum (PAV) higher potential for their use in a DEMO breeding blanket, it is
- vacuum sieve tray {VST) needed to plan and execute in the short-medium term comprehen-
sive tests of performance characterization and to progress in the

PAV and VST are the tech ies that sh design and manufacturing.
achieve high tritium extraction efMCiency with a compact equ . . .
and limited energy consumption. EAFIILTLHRNEERNELY SAAF L TIEED
However, it was a choice of the HCLL-TBS European design t . o
select the packed column with He stripping gas doped with ¢ TDV%&OT%J‘Q %
percentage of H, {(0.1%,) as the reference technology for TEU. With
this choice, priority has been given to the higher level of maturity of
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