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Overview

1. The Xpoint radiation regime

2. Realtime control of the radiator position

A An ELMnitigated scenario

3. Other Control at AUG, TCV & DI
4. Feasibility for future reactors?

5. Summary
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The X-point radiation regime &L/ m

A Detachmentin metal machinesachievedwith seeding

AWith the pronounceddetachmentof the outer divertor, an
Intense localizedradiator evolvescloseto the X-point.

AMost likelyradiation condensation (MARHiEe)
ARadiatedoower fraction closeto 100%

AUG #36655

t=5.75s I

20.00 MW/m?
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The X-point radiation regime &L/ m

A Detachmentin metal machinesachievedwith seeding

AWith the pronounceddetachmentof the outer divertor, an
Intense localizedradiator evolvescloseto the X-point.

AMost likelyradiation condensation (MARHiEe)
ARadiatedoower fraction closeto 100%

AUG #36655

t=5.75s I

20.00 MW/m?

16.00 MW/m?

12.00 MW/m?
AX-point radiationis:
C  Stablescenario
Existingwith N or Ar seeding
Radiatesup to 1/3 of the heatingpower
Existingn awide rangeof heatingpower.
Proo: [MW] = 25¢ 20
PrealPln = 1G5

8.00 MW/m?

4.00 MW/m?

OO OO

0.00 MW/m>
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The X-point radiation regime &L/ W

ARadiator reproduced by SOLRSmold NF 2015] [F-ReimoldPS| 2014

ATemperature reduction within confined region o
“T.< 5eV 40 -
- D line radiation observed E
A Parallel temperature gradients inside confined region! 24 3

N=4.0E20 | 100
P=3.5MW |

N
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The X-point radiation regime &L/ W

ARadiator reproduced by SOLRSmold NF 2015] [F-ReimoldPSI 2014]
ATemperature reduction within confined region o
-T. < 5eV 40 -
- D line radiation observed g
A Parallel temperature gradients inside confined region! 24 3
Why is it stable here? °
Al AAKSaild FfdzE SELI}I yaiAzy midparey 3Saa 2 "'Lfa.';\sfo*lfoo r
A Low, sustainable parallel temperature gradients P=3.5MW | 7
A Power flux driven parallel tmagn field o
A Radiator acts as heat sink 0 o
| o &

Moves inside confined region with higher impurity concentration
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Movement of the X-Point radiation peak &L/

Tomographic 1000 MW/
reconstruction of Xpoint 500 Mwim
radiation movement  O—
(#30506, N seeding) SEOBMI
21.60 MW/m?
- Radiator forms close to-point
- Moves further inside B 1620 Mw/m?
- Up to 15cm inside confined
region (,oF N1 PppLv 2 N

|:‘|]
5.40 MW/m?
5.20000s 0.00 MW/m?
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Movement of the X-Point radiation peak

Tomographic = )/, Womuw
reconstruction of »point 5,00 MW/
2.00000s

radiation movement l 0.00 MW/m?

(#30506, N seeding) %w IW

3.00000s 21.60 MW/m?

- Radiator forms close to-point k

- Moves further inside
- Up to 15cm inside confined 3.90000

. ) o _
region( ., F ndppy 2
° ( " Cb Cb w 10.80 MW/m?
4.50000s
%W 5.40 MW/m?
5.20000s 0.00 MW/m?
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Actively influencing the location

AlLocation can be influenced by heating power 2}
or nitrogen seeding level A 15t

Implemented real time control

Sensor: AXUV diodes 15 R

- S102 real time data acquisition
- 20ms median filtered data ELM filter

vert. distance
to X-point [cm]
()]

O o
T T 1 1 7T 1rrrr
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Actively influencing the location

ALocation can be influenced by heating power
or nitrogen seeding level

Implemented real time control

Sensor: AXUV diodes

- S102 real time data acquisition
- 20ms median filtered datd ELM filter

- Peak detection by calculation of 1st moment A

Actuator: N seeding
- Pl controller
- Further possibilitiesAr seeding, Heating power
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