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The TCV Tokamak

‘ K<2.8
B,<1.54T T -0.6<8<0.9

carbon wall

2.6 MW NBI e Current redistribution time
3.5 MW ECRH (= 4.4 MW in 2026) < shot duration
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Device information

All relevant info at

https://wiki.euro-fusion.org
(WPTE page /—» WPTE devices — TCV)
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TCV is defined by flexible shaping
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PEX baffles
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Nomenclature: N/S/L (no/short/long) I/O (inner/outer) baffles

SILO baffles SISO baffles LILO baffles
ARDaffle _25mm ARDaffle _39mm ARbaffle _19mm
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Baffles can be swapped or removed in a 3-week vent
Several unbaffIEd phases have OccurrEd S. Coda | WPTE Programme Meeting | 4 November 2025 | Page 5
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Nomenclature: N/S/L (no/short/long) I/O (inner/outer) baffles

SILO baffles SISO baffles LILO baffles
ARDaffle _25mm ARDaffle _39mm ARbaffle _19mm
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s | o ‘
Baffle geometry in 2026 to be decided between internal and
WPTE programes.
The internal program would favor switching to unbaffled in

January 2026.
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Ip=-250KA, (95=2 44, k=157 Ip=-250kA, q95=2 38, k=1.58 Ip=-250kA, 95=2.38, k=158

Baffles can be swapped or removed in a 3-week vent
Several unbaffled phases have occurred 5. Coda | WPTE Programme Mesting |4 November 2025 Page



- Major new projects for 2026-2027 ®
Runaway Electron Mitigation Coil (REMC)

/
Passive internal coil to create non-axisymmetric magnetic

fields to expel REs during beam formation
On HFS wall, very close to plasma edge

Circuit closed by external switch only when needed (not to
perturb breakdown, e.g.)

Timeline: hope to install before summer 2026 and use in
a short (few weeks?) campaign phase. Dependent on
procurement times that are not completely sure.
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PrL Major new projects for 2026-2027 7
Tightly Baffled Long-Legged Divertor (TBLLD)

« Promising reactor option for increased power handling that currently has no real-world
physics validation

* Modeling suggests high neutral density and increased volumetric power dissipation near
target, as well as expanded detachment window
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Major new projects for 2026-2027

L —
—

(/ @
{
\\\\_

Diagnostics under development

« 10-ms resolution Thomson scattering (new laser) [Jan 2026]

« PILATUS high-resolution 2D SXR camera for impurity radiation and Z. [working,
data interpretation under improvement]

« Motional Stark Spectroscopy (MSS) for current profile measurement [beginning to
work, more validation needed]

* New power supply for diagnostic neutral beam developed in-house [summer 2026]
* New horizontal reciprocating probe [2026-27]

« Multiple, toroidally distributed lon Cyclotron Emission (ICE) probes [2026-27]

« Fast-ion collective Thomson scattering [2026-27]

« Tomographic, high-resolution SXR system (multi-DMPX) [2026-27]
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Auxiliary heating: ECRH
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~ 3x0.95 MW X2 (84 GHz)
i~ +1x0.7 MW (82.7 GHz)

Power and launcher angles are r/t controllable
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PFL Auxiliary heating: ECRH C
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* G12 (third) dual-frequency gyrotron to be commissioned in early 2026
« G13 (fourth) dual-frequency gyrotron expected in late 2027

* G10 (first) and G11 (later) will have to be repaired at Thales to correct
deformations related to now-abandoned cooling methodology. A new methodology
will also be implemented. Each repair implies ~6 months’ gyrotron downtime.

* G10 power in X3 mode is already being severely limited
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Timeline options
* Immediate repair of G10:

» Pros: would validate the new cooling method and give us confidence for G13 and more
» Cons: delay increase in ECRH power until late 2026

* Repair G10 along with TBLLD installation (~summer 20206):

 Pros: first half of 2026 with increased ECRH power; downtime without G10 reduced to ~2
months

» Cons: gyrotron may fail completely at some point

Either way, barring its own failure, G11 would likely be repaired around the time of
the arrival of G13 (2027)
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Auxiliary heating: NBI
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NBI-2: grids being rebuilt after destructive incident
= expected back by April 2026
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TCV diagnostics

Diagnostic Groups

Magnetics

Check for available

nonstandard and n

Visible monitoring

Spectroscopy

Infrared thermography

Langmuir probes

‘Thermocouples
Bolometry

Gas imaging
Pressure gauges

SoftX-rays

Hard X-rays

Synchrotron emission
Runaway electrons

Neutral particle analysers

Neutrons

Phase contrast imaging

Reflectometry and Doppler
backscattering

Stray ECRH radiation

Lower-hybrid antenna

Short name, link

Magnetic probes

Flux loops
DML
saddle

current:

HIR
Langmuir
RPTCV

Baratron gauges
Optical Penning
gauge

XTOMO

DVPX

XTe

Xtepro

NEUT

a

Diagnostic

Mimov coils: dBtheta/dt; 4 poloidal arrays of 38 coils, 3 toroidal arrays of 8 coils on the HFS,
3toroidal arrays of 16 coils on the LFS

Flux loops (39): loop voltage

Diamagnetic loop: stored energy

Saddle loops (24): radial magnetic field

Current LEM modules: currents in all TF and PF coils

n
FS ECE: Te profile, 24 points (two possible chords, =0 and 2=23 cm, non-simultaneous)

HFS ECE: mainly suprathermal electrons, Te profile in Maxwellian plasmas; 24 channels

Framing 1 kHz cameras (2): surve

gemh re
eal-time plasma position determination
Fast framing tangential camera with intensifier
Multi-spectral imaging camera system with tangential view
Multi-spectral imaging camera system with tangential view
Charge-exchange vpol (. P , vtor P ), Ti, ni
of carbon or boron impurities, using 80-kW DNBI. One view on NBH available.
Fast ion D-alpha (FIDA) spectroscopy: 2 views on heating NBI

Dalpha 1), Dalpha + her | ]
Survey broadband spectrometers (6)
SPRED VUV spectrometer: 2048 channels
impurity lines, spati I
zeff

i d (side, top views)
Visible bremsstrahlung;

Vertical IR camera

Horizontal IR camera

Langmuir probes: 96, tile-embedded (HFS#LFS walls, floor)

Langmuir, Mach, field heads
Reciprocating probe detector array

Thermocouples: 23 in HFS wall and floor

Tomographic foil bolometer system (8x8)

Fast prob

LV cameras bol
Gas puff imaging

Two fast pressure gauges (baratrons)

Optical Penning gauge

Tomographic SXR system (10x20)
Wire counter SXR system: single view, 64 channels, dual layers (two energy ranges)
SXR system with different thicknesses (4 diodes): fast core Te estimate
Multi-chord SXR system with different thicknesses: fast Te profile estimate

Toroidally spaced dual-flter SXR detectors (4): estimation of toroidal MHD number
Pulse-height analyser: heavy impurity spectra, single view

(ax25) vsenergy

Tangential HXR detector array (6): HXR flux

Scintillator + photomultiplier: runaway monitoring
Runaway electron imaging and spectrometry system

Cherenkov detector array

Tangential compact NPA: 32 channels, viewing NBI, 0.5-50 keV with mass discrimination

Vertical NPA: 5 channels, 0.6-8 keV, no mass discrimination

Neutron detector: 1He3 tube.
Neutron detector: liquid scintillator
Local density fluctuation

Homodyne reflectometer/DBS: 78 or 92 GHz, on steerable antenna

Pulsed reflectometer for density profile and fluctuations: 50-76 GHz on steerable antenna

Heterodyne 50-76 GH steerable antenna

Heterodyne reflectometer/DBS: 45 GHz on steerable antenna

Stray diodes: non-absorbed ECRH
Stray diodes: non-absorbed ECRH
Lower-hybrid antenna: PDI LH waves
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Duccio Testa
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(Organization |Need of |Availability Needs to be |Deputy Officer
- |suppoi - |(default=yes) - |requested -
sPC Duccio Testa
ves

St

und TR issio
SPC Arséne Ter
Biwole
not operational N/A
unexplained loss of
signal
yes
ves
DIFFER currently not
operational
SPC ves Basil Duval
DIFFER ves Basil Duval
miT ves Basil Duval
spc ves Filippo Bagnato
ves Marcelo Baguero
Umar Sheikh
ves Basil Duval
UYork/CCFE yes ves Basil Duval
SPC
spc ves Roberto Maurizio
ves
SPC ves Benoit Labit
spC ves Benoit Labit
spC under commissioning  ves Christian Theiler
SPC Holger Reimerdes
spC not compatible with Benoit Labit
ECRH (strong pickup)
ves Basil Duval
spC under commissioning  ves Christian Theiler
SPC ves Basil Duval
ves Hugo de Oliveira
SPC
commissioning-Te  yes
profile inversion to be
tested
spC currently not Umar Skeikh
operational
spc ves Dahye Choi
recommissioning, ves
planned for 2019
spC Umar Skeikh
ENEA temporary —currently  yes Stefano Coda
noton TV
NCB) ves Stefano Coda
spC ves
notin 2018 campaign  yes
SPC Unmar skeikh
U. Milano Basil Duval
spC currently not available, ves Aylwin lantchenko
planned to be
recommissioned for
2019
spc currentlynotinuse  yes Pedro Molina
spC ves Laurie Porte
spC ves Laurie Porte
F2) currentlynotinuse  yes Stefano Coda
spc Laurie Porte
SPC Oulfa Chellai
spC currently not

operational
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« Both toroidal field and plasma current directions can be reversed between shots

« Switchover between primary species (D, H, He) usually takes <10 shots = a H or
He experiment (including beams) does not require extensive planning

* Glow discharge cleaning between shots (typ. 5, increasing to 10’ usually reverses
any effects of high-density operation)

« Boronisation: performed periodically — not systematically — when plasma
conditions deteriorate; near-obligatory after a vacuum break

« 3300 good shots per year is the baseline expectation when no major breaks (only
baffle swaps)
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* Visits are highly encouraged but make sure to plan ahead to comply with
Swiss regulations
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