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Overview

JA DEMOI! Poloidal horseshoe limiter(2] Pulse operation is anticipated to be implemented during the initial phase of JA DEMO operation!s!
‘ = Cyclic thermal stress caused by the heat load deposited on limiter lead to thermal fatigue
and possibly dominates the lifespan of the limiter
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- Evaluate the thermal stress in the PFU of the limiter and propose an improvement for PFU design
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"'I‘ Vacuum vessel )TI_”( -PFU W?th @Q}M}@ depicts high and critical stress on Fa2H pipe -
Ditertor RO pieta = Limiter width = 150 mm, Height 2 30 mm | ° PFU with titanium interlayer absorbs the thermal stress and lowers F82H pipe's stress

Heat load on limiter during pulse operation Thermal stress analysis for plasma facing unit

Design of inboard limiter

Plasma operation scenario

Plasma current & Psep decay length(5-7] Tungsten monoblock
14 Inboard . .
123 < 250 After L-H transition at 70s|  — Backplate Limiter with F82H steell10] pipe
TR 60 A(near) = 1T mm | g .
S K -»> 50 - 152 A Limiter module Cooling water
=10 200 — || A(far) = 50 mm [ o €
g |a d, Y l 108 15.5 MPa, 290 °C, 5 m/s
281 _P_015MAls —L=_0075MA/s| 1502 E 30 - 5
H] dt dt o =20 A ] | B o VAR 00000 FEEE 000 B o Rt
z g 100 & = 5w Blank : Ml Tungsten :
E 4 After L-H transition(4! 10« E mgtniuTet 2 H { Onterlater - H
& 0 08 4+t (Copper, Titanium(11]) &
g, Peep(near) = 50% Peep 50 z £ B o ioFezH :
Psep(far) = 50% Psep 0 20 40 60 80 Hl @ eeamd I = 2 1EE ARt
0 Lo Time [s] 2
0 2000 4000 6000 8000  pe------ R R \ heat load
Time [s) qy/ variation according to decay length % 7 Rampop cond |
Magnetic equilibriums LA S ‘ L—flet-topcond
Ramp-up on Ramp-down on 103 - Limiter 2, | \ |
. inboard limiter . outboard limiter & cassette % |
8 £ 02 v Z1
. . 3 =Y o k
B : = 10" |\ £ o 2] 100 120
f 5 100 |\ A=38mm @75) e
K/ ) 00|
e \ 0 50 100 150 200 Temperature Stress and plastic deformation at flat-top condition
3 '/ -~ " I .l Distance from plasma surface [mm]; Copper interlayer Titanium interlayer Copper interlayer Titanium interlayer
~ ”' Ramp-up Al
~ monoblock
o850 Tungsten| T 850 Tongeten Unit: MPa Unit: MPa
® 750 Copper % %0 Time: 205 Time: 205
Design of limiter surface!®! Charge particle heat load[91 3650 | rgon 5 650 2005/09720 1619 2025/0920 1615
w: 300 mm (2.4% FW/ approx. 87% FW is Blanket) Focus g0 ] §§: ‘ SIDe I LA
h:30 mm 6 = 'z 350 % 350 408547 2627
Plasma surface in toroidal Upper port 4 E 3 220 > = 0 20 40 ;;S :«:n;
Inboard plasma surface § Time {s) @mm 16851
Single Cunvature Rudius _ 2 = 17428 122.26
~ - ~Unmiter surf, Mod 225" £ 0 50, Msd .
= e 275
z \ (1sector) N E 0.90997 Min 050556 Min
— -2 5
£ i, Interlayer
“ 10 -4 100 e .
° I = B3
Toroldal condinate [mm) 0 5 10 5 2 ] ane .
time =27s X [m] N b
kvn aze e

Charged particle heat load on inboard limiter . .
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heat load components is expected!®
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