- 1 -Studies of Tritiated Co-deposited Layers in TFTRad J. Hogan,cd W.M. Shu,d W.R. Wamplera and K. M. YoungPrinceton Plasma Physics Laboratory, Princeton, New Jersey, 08543 USAaSandia National Laboratories, Albuquerque NM 87175 and Livermore CA 94550cOak Ridge National Laboratory, Oak Ridge, TN 37830dTritium Engineering Laboratory, JAERI, Ibaraki, JapanAbstract: Plasma components of plasma DT plasmas. coupons, from for samples assay is 0.56˚g is from of on showed of of 1. Introductionissues of fusion power[1]. A JET 10 16 MW of fusionpower 2,3]. was vacuum of by from plasma components[4,5]. plasma beam gas puffs. used

- 2 -of was 3%. In 16% 6,7from by two of plasma8,9].of plasma components from tokamaks plasmas is of plasmas of bumper was 22 2 is 20bays A-T) composed of 24 rows of 4 Each is 4.6 mm from 125 mm 81 mm High 4D (CFC) AXF-5Q 10]. vacuum is 304 is by groups of on of RF of many of of from 11from of K on of onof plasma 12,13]. Minor now on CFC of on

- 3 -has by 14 MeV DT dose is 34mrem/hour (340�Sv/hr). vacuum has times as of PPPL/JAERI onissues. Some removed by from was samples More of samples suits dust14]. Decommissioning commenced 1999 3 In 2002, low10 mm diamond 15].2. TFTR tritium inventory:Measurements of of DT from of from bumper is shown Fig.1. D 16]. for 1 hour, few 350 C. Previous measurements of plasmas showed of on 350 C for hour[17,18]. was measured 0.1 A 40 of more of

- 4 -amount ofplasmas marked up/down on plasma of of low Such up/down is (1 beam) of on sides of measurements measurements showed on sides oflow on plasma Also, bumper was measurements of plasma measurements may of gaps ofis for decommissioning. 13 column C) bays I, E, D showed –of 90%of was We of bumper as follows.plasma of is 0.30 2 23.4 10% for is 2. 2bumper

- 5 -plasma components such as beam armor onJET 19on asmeasured on coupons[20]. We two 3 of 3 coupons 1). was sampler[21] by coupons 6.522from by as measuredby is 110 2[20]. is 29 2. 65% of of5,400 or 0.56 g. sparse sampling, on (0.1%), adds

- 6 -)9meanfrom for On 3 May 2000 was 0.64 g. measurements of componentsis is by 22]. from micronor sample a

- 7 -small has by glow baysfrom 138 2), O/N 130 2),2). Fig. 3 shows the up/down asymmetry is slower[18] of components of by UV 23].4. Flakes and dust.of is of DT of of [12,13]. Dust by plasmais of 24,25] as of dust makes more HTO 26]. In 1992kilograms� of from torus[27]. 1996 most bottom of from 1996[28]. samples vacuumon of fragments from from 10 x 10 cm 0.46 g. In bottom of beam 0.06 g

- 8 -bumper byK, 0.07 g. Estimation of dust was of non-uniform dust most is 5. Comparison to modeling results.is by process as plasma plasmacomponents. for DT plasmas PSI 29]. was made of found of was from measurements[16] or row of bumper compares row Fig. 3 (#76528) of [29]. of is of number of (~ 10 cm) of More would 3-D of 3.5

- 9 -of DT was suggest some U.S. DOE Contract Nos. DE-AC02-76CH03073 and DE-ACO4-94AL85000.

- 10 -Fig.1 bumper K on 1999 showing Some removed from on on may numbered by row from 1 (bottom) 244.22.30.510.190.652.150.810.61

0.450.700.650.800.72(0.16)(1.6)(1.1)(0.71)Bay K99E0014-041.0

- 11 -Fig. 2 measured by Bays G, H, J, �0� corresponds

GGGGGGGGGGGHHHHHHHHHHJJJJJJJJLLLLLLLL0200400-150-100-50050100150

�Ci/cm2poloidal angle (degrees)

- 12 -Fig. 3 measured on K of

BBBBBBBBBBBBBBBBBBBBBBGGGGGGGGGGGGGGGGGGGG21010040001020

Surface tritium (�Ci/cm2)Row #beforebakeoutafterbakeout

- 13 -4. of row

OOOOOOOOOO0E+01E+172E+173E+1701020 tritium areal density atoms/cm2Tile Row

0.020.040.060.08

0 +

- 14 -[1] [2] A. Gibson et. al., Phys. Plasmas., 5 (1998) 1839.[3] R. J. Hawryluk, Reviews of Modern Physics.70, 537-587 Apr. 1998[4][5]P. Andrew et al., Fusion Eng.& Des. 47 (1999) 233.[6] [7][8]D. Mueller, et al., in 17th IEEE/NPSS Symposium on Fusion Engineering, IEEE,Piscataway, NJ, USA (1998) (Proc. 17th IEEE/NPSS Symposium, San Diego, Oct. 6-10,[9]A. Nagy et al, in 17th IEEE/NPSS Symposium on Fusion Engineering, IEEE,Piscataway, NJ, USA (1998) (Proc. 17th IEEE/NPSS Symposium, San Diego, Oct. 6-10,[10]M. D. McSmith, G.D. Loesser and D. K. Owens, Fusion Tech. 26 (1994) 498.[11][12] [13] th IEEE/NPSSSymposium on Fusion Engineering, Oct.25-29th 1999 Albuquerque NM, p.89 IEEE,[14]

- 15 -[15] IEEE/NPSS Symposium on Fusion Engineering, Oct25-29 Albuquerque, NM, p.97 IEEE, Piscataway, NJ, (1999).[16][17]R.A. Causey, W. R. Wampler and D. Walsh, J. Nucl. Mater., 176&177 (1990) 987.[18]J.W. Davis and A. A. Haasz, J. Nucl. Mater., 266-269 (1999) 478.[19][20][21]nd[22]N. P. Kherani and W. T. Shymayda, Fus. Tech. 28 (1995).[23]C. H. Skinner et al., Proceedings of the 17th IEEE/NPSS Symposium on FusionEngineering, San Diego, October 6-10 1997, Vol.1 p.321, IEEE, Piscataway, NJ, (1998).[24] [25] [26]th IEEE/NPSS Symposium on Fusion Engineering, Oct25-29 Albuquerque, NM, p.97 IEEE, Piscataway, NJ, (1999).[27] [28]ISFNT-5, 19-24 September 1999, Rome, ITALY.[29]

- 16 -