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Normal Operation

plasma shape

(a): Ramp-up phase;

(b): Flat top (Normal Operation);

(c): Upward Vertical Displacement Event (UVDE);

(d): Downward Vertical Displacement Event (UVDE);

Off-normal transient

plasma shape
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Normal Operation

plasma shape

Off-normal transient

plasma shape

(a): Outboard Midplane Limiter (OML);

(b): Flat top (Normal Operation);

(c): Upper Limiter (UL);

(d): Outboard Lower Limiter (OLL);

x
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x DEMO 90  FW sector.
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Normal Operation

plasma shape

Off-normal transient

plasma shape

(a): Outboard Midplane Limiter (OML);

(b): Flat top (Normal Operation);

(c): Upper Limiter (UL);

(d): Outboard Lower Limiter (OLL);

(e): Inboard Midplane Limiter (IML) for H-L transitions
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protection from plasma transients, FED, 2022. 

M.L. Richiusa et al., Bare and limiter DEMO single module segment 

concept first Wall misalignment study by 3D field line tracing, FED, 

2020.

x

x

x DEMO 90  FW sector.



Charged Particle Heat Flux Evaluations
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UL
64 GW/m2

(1-4 ms)

OML
2.5 MW/m2

(35-60 s)

OLL
5-300 GW/m2

(1-4 ms)

IML
45-65 MW/m2

(1-5 s)

HF pattern during Normal Operation HFmax during plasma 

transients

HF pattern during UVDE
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The LIMITER (LIM) System Baseline
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20 Limiters: 8 UL; 4 OML; 4 OLL; 4 IML.
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SB

PFW

The integrated Upper Limiter Design Concept
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UL

Maintenance facility

Upper Port

SB inlet

SB outlet

PFW outlet

PFW inlet



64 poloidally-oriented ITER-like PFUs.

Cooling parameters aligned with the DEMO divertor 

target: Ti=130ÁC, Pi=50 bar.

1M.L. Richiusa et al., 

Advances in material 

phase change modelling 

approach for EU-DEMO 

limiterôs plasma-facing 

components. FED, 2023.

W-Armoured PFW Design
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SB

PFW

3D-TARTIFL&TTE application for UVDE1

Provisional PFW layout for 

force transmission and 

armor thickness estimate!

L=20 mm

VALIDATION against melting experiments in the GLADIS facility:

M.L. Richiusa et al., High heat flux tests in support of the 3D 

computational modelling of melting for the EU-DEMO first wall 

limiters. Submitted to IEEE TPS.

Multi-physics approach for heat transfer on 3D 

domains under: 

a) Melting and vaporization within a deforming 

domain 

b) Vapour shielding/sputtering not simulated yet, 

but any mass loss/reduction of heat flux can be 

easily modelled through boundary conditions, 

once understood


