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Abstract

Tritium retention analysis and tritium concentration measurement have been made
during the large Tokamak JT-60U deuterium operations. This work has been carried out
to evaluate the tritium retention for graphite tiles inside the vacuum vessel and tri-
tium release characteristics in the tririum cleanup operations.

JT-60U has carried out D-D experiments since July 1991. In the deuterium ope-
rations during the first two years, about 1.7x10'® D-D fusion neutrons were produced
by D (d,p) T rections in plasma, which are expected to produce ~31GBq of tritium.
The tritium produced is evacuated by a pumping system. A part of tritium is, how-
ever, trapped in the graphite tiles.

Several sample tiles were removed from the vessel and the retained tritium Dis-
tribution in the tiles was measured using a liquid scintillator. The resulets of poloidal
distribution showed that the tritium concentration in the divertor tiles was higher
than that in the first wall tiles and it peaked in the tiles between two strike points
of divertor magnetic lines. Tritium concentration in the exhaust gas from the vessel
have also been measured with an ion chamber during the tritium cleanup operations
with hydrogen drivertor dischages and He-GDC. Total of recovered tritium during the
cleanup operations was ~ 7 % of that generated. The results of these measurements
showed that the tritium of 16-23 GBq still remained in the graphite tiles, which corr-
esponded to about 50-70% of the tritium generated in plasma.

The vessel is ventilated during the in-vessel maintenance works, then the atmos-
phere is always kept lower than the legal concentrtion guide level of 0.7Bq./ et for

rediation work permit requirements.
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Table1l Device and plasma parameters of JT-60U.

Plasma current 5 MA (Divertor)
Major Radius 34m

Minor Radius 1.1-1.5 m
Toroidal Field on axis 44T

Heating Power(NBI) 40 MW

Heating Power(LHRF) 7MW

Heating Power(ICRF) 7 MW

Num. of TF-coil 18
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Table 3(a) Tritium retention data of divertor carbon tiles

Sample | Tritium Density (Bg/om®) | Corrected Density(x 5/3) | Area of Each Line(cm?)] Tritium Inventory(Bg)| Total Inventory (Bq)
P-8,a 6937 11562 Linea: 22098 2.55x10°
P-8,b 7907 13178 Lineb: 801 2 1.06x10°F
P-8.c 45638 76063 Linec: 8372 6.37x10°
P-8.d 10364 17273 Lined: 8757 1.51x10° 2.8x10°
P-8.c 22829 38048 Linee: 16350 6.22x10°
P-8.f 1322 2203 Line f: 17982 0.40x10°
P8¢ 5532 9220 Lineg: 25515 2.35x10°
P-8,h 22300 37167 Lineh: 19283 7.17x10°

Table 3(b) Tritium retention data of first wall carbon tiles

Sample | Tritium Density (Bqfcm) | Area of Each Line (cm’) | Tritium Inventory (Bq) Total Inventory (Bg)
P-13,Bb 6788 84000 0.60x10°

P-13,Eb 15353 106617 1.64x10°

P-13,Hc 6151 965283 5.94x10° 12.5x10°
P-13La 3277 733100 2.40x10°

P-13,Md 7759 245400 1.90x10°
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