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WEST LONG-PULSE ACHIEVEMENTS IN SUPPORT OF 

NEXT-STEP FUSION DEVICES

Prospects for long pulse development in WEST
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Physics analysis of WEST long-duration pulses
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Long pulse operation in WEST

Long pulse achievements in WEST

Long pulse operation (LPO): a crucial element in the development

of fusion-based power plants

Pulse development in WEST based on predict-first integrated modelling

Continuous progress in long pulse development, based on LHCD power

Outgassing from far-off elements limited development of 3 MW-class scenarios

Lower plasma currents allowed further record pulses to be performed

Peaked current profiles favourable for fusion performance

Mild MHD activity likely responsible for confinement degradation

Ongoing effort to extend long pulse operation to XPR regime

EC power to enlarge parameter space, increase performance

• Many adaptations to WEST aimed at exploring various aspects of Long Pulse Operation in future devices
• Technical and operational issues and remedial actions

• Plasma-wall equilibration (e.g. fuelling & exhaust, outgassing, …)

• Non-linearities in heat source / current profile / heat and particle transport / W radiation

• Predict-first integrated modelling strategy → several classes of long pulse L-mode scenarios developed and 
implemented
• Operation at 3-3.5 MW up to ~400 s limited by outgassing, with slow conditioning observed

• New records achieved at PLH~2 MW, up to 22 min, 2.61 GJ, in attached divertor regime

• Development of non-inductive pulses in XPR regime
• Pulses up to ~1 min so far, with divertor electron temperatures typical of detached regimes

• EC power expected to enlarge parameter space, increase plasma performance in non-inductive regimes

Summary and outlook
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