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Main message:

There are good prospects for
improving substantially on JET’s
17% T-retention, keeping open the
C-option for a divertor BPX.

Snowmass 16 July 2002
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In limiter-JET the C deposition
was ‘all over the place’

The experience of limiter TFTR was broadly
similar.
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In divertor-JET the C-deposition,
hence theT-codeposition,

was highly localized →→→→ a natural ‘getter’ action.

J.P.Coad

Total T input: 13860 TBq  (35gm)
      Retained in vessel after cleanup:      17%

• Released by venting (H20):   7.1%
• Deposited on louvers:           9.5%
• Deposited on tiles:                 0.4%

         17%

+ ~1200
that fell off
as flakes to
bottom of
vessel
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High speed flow along divertor SOLs, from
outerside to innerside is key: C released from

walls has small chance of redepositing on main
wall, but is carried into inner divertor.

J.P. Coad
The same SOL plasma flow pattern has been
observed on JT-60, C-MOD, DIII-D.
The same C deposition pattern – inner divertor
dominated – has been observed in DIII-D, AUG.
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Possibilities for reducing the in-vessel T-inventory

      Retained in vessel after cleanup:      17%

1.   Released by venting:         7.1%
2.   Deposited on louvers:        9.5%
3.   Deposited on tiles:              0.4%

         17%

• Venting to ~ 1 atm nitrogen released almost no
T, but venting to air released 7.1% of total
input, presumably via H20 exchange with
deposits, most of which are on the louvers or
the louver flakes.

• ∴∴∴∴ assume that louvers captured ~7.1% + 9.5%
= 16.6%, most of which was in flakes that
dropped to the bottom of the vessel.

• -  design louver surface to also be heatable, to
make this natural getter into a recyclable one

- or let C-flakes fall off into a trough, which
can be removed.
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Also to be allowed for:

- ITER walls will be Be, not C as in JET

- Chemical sputtering of C may be reduced to
very low levels by prolonged, intense plasma
exposure, perhaps also requiring doping by B
or Be (indicated in DIII-D after 10 year’s
exposure of tiles and ~30 boronizations)

• Research is underway on DIII-D, PISCES, etc.
in pursuit of this objective of reducing the
retained-T to << 17%.

• At 17% retention, ITER reaches 350 gm in-
vessel inventory limit in ~20 (400s) shots. At
0.4% retention,  ~103 shots.

There are good prospects for
improving substantially on JET’s

17% T-retention, keeping open the
C-option for a divertor BPX.


