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ABSTRACT

Real time Tritium concentrations in air coming from an ITER-like reactor as source were coupled the European Centre Medium Range Weather Forecast (ECMWF) numerical model with the lagrangian atmospheric dispersion model FLEXPART. This tool ECMWF/FLEXPART was analyzed in normal operating 

conditions in the Western Mediterranean Basin during 45 days at summer 2010. From comparison with NORMTRI plumes over Western Mediterranean Basin [1] the real time results have demonstrated an overestimation of the corresponding climatologically sequence Tritium concentrations in air outputs, at 

several distances from the reactor.  For these purpose two clouds development patterns were established.  The first one was following a cyclonic circulation over the Mediterranean Sea and the second one was based in the cloud delivered over the Interior of the Iberian Peninsula by another stabilized circulation 

corresponding to a High. One of the important remaining activities defined then, was the tool qualification. The aim of this paper is to present the ECMWF/FLEXPART products confronted with Tritium concentration in air data. For this purpose a database to develop and validate ECMWF/FLEXPART tritium in both 
assessments has been selected from a NORMTRI run. Similarities and differences, underestimation and overestimation with NORMTRI will allow for refinement in some features of ECMWF/FLEXPART
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II. VALIDATION OF ECMWF/FLEXPAT TRITIUM CONCENTRATION IN AIR . 

OPERATIONAL ZONES FOR VALIDATION WITH NORMTRI

DEFINITION OF  TRIRIATED CLOUD

PATTERS: STATIONARY (TRANSPOR TO NORTH (A) SOUTH (B),

FAST  DISPLACEMT (PATTERN C) AND VERY FAST 

DESPLACEMENT (D)

VI.ñCONCLUSSIONSò

At large distances  HT and HTO is similar in both models. At 

short distances , close  the emission point, HT and HTO 

concentrations are overestimated. HTO is overestimated in 3 

orders of magnitude, HT is overestimated 2 orders of 

magnitude. Therefore  there is a big difference between both 

models at short distances.

ECMWF/FLEXPART HT/HTO real time concentrations of 

atmospheric tritium are under NORMTRI HT/HTO maximum 

concentrations in air. NORMTRI can be used from 10 Km.

In routine conditions of ITER the Most Exposed Individual 

(MEI ) remains under the defined values into the protocol 

PENTA as precautionary measurements. Therefore, in level 3, 

EDEs remain under the threshold values for a possible 

confinement in the exclusion zone (Zone 0).

V. EDES (Sv)  UNDER PENTA LEVEL 3  REQUIREMENTS  FOR  

PRECAUTIONARY MEASURES

Up: Zones for validation of Tritium dispersion in 

radial zones centered  in Vandellós- (ranging from 

38ºN 1º 27´W to 43º N 7º 38É), with NORMTRI. : 

Doen: ECMWF/FLEXPART numerical forecast & 

lagrangian

Atmospheric dispersion model outputs for

MOWCASTING AND SHORT RANGE.

NORTRI radial spaces around Vandeloos following ISOLA 

module. NORMTRI allows for air concenttration of HT and HTO 

and also EDE(Sv).Down: 

ECMWF numerical weathre prediction model Vertical profile, 91 

levels.;horizontal grid (25 Km res; 

Right: Selected area for FLEXPART tritium concentration in air 

INDEX 

At large distances  HT and HTO is similar in both models. At short distances , close  the 
emission point, HTO is overestimated in 3 orders of magnitude

IV. NORMTRI OVERSTIMATION  OF ECMWF/FLEXPART  TRITIUM 

STATIONARY CLOUDS TYPE B . AT LEVEL 30 m 

SOURCE TERM IN VANDELLOS

ECMWF_FLEXPART  Trihourly forecast Lplume + 3h

Tritium concentration in air (Bq/m3) outputs of NORMTRI and ECMWF/FEXPART into the 

different PENTA zones. Forecast HT, HTO values correspondent concentrations in air ïat 30 m -

over the inner/outer radius, within zone 0, I and II. (up)

NORMTRI and ECMWF/FEXPART Ratios of Tritium concentration in air (Bq/m3) into the different 

PENTA zones. (down)

ECMWF T+3, TO T+24, 

PERIOD=3 HOUR

Fictitious exaggerated tritium sources of about 

2.7 mg of tritium per event-day (~ 25 Ci/event-d) 

in HT form (e.g. emitted 3.65 mg of HT)

or 0.27 mg (~ 2.5 Ci/event-d) of tritium per event-

day in HTO (e.g. emitted: 1.8 mg of HTO)

Example of Tritium cloud with movement 
to the South and mesoescale
cyclonic effects in front of Palma de 
Mallorca and  into Gulf of Valencia (Spain),
on the 19th of March 2011

Effective Dose (EDE) from our NORMTRI study case. At all radial 

distances the precautionary PENTA measurements for confinement are 

not required, due doses are under the regulatory PENTA  limits.  Right:. 

Some examples of EDE(Sv)for zones 0, I and II.

Two different representations of ECMWF/FLEXPART HT concentrations in 3 

levels: 10 m , 30m and 60 m : Up: Forecast evolution in short range, from 3 to 

24 hours. Down: ECMWF/FLEXPART HT concentration in air as transported by 

the Westen Mediterranean area at different distances from th e emission point 

Radial zones for validation of Tritium dispersion. 

Radial zones follow PENTA CSN regulation for 

Vandellós. [R7].). NORMTRI is applied to radial 

zones centered in Vandellós. ECMWF/FLEXPART 

area is selected ranging from 38ºN 1º 27´W to 43º 

N 7º 38É  for evaluation of tritiated

plumes/clouds.

PENTA EMERGENCY PLAN ADAPTED TO FUSION PLANTS

III. NORMTRI VALIDATION  OF BOTH CHEMICAL FROMS OF 

TRITIUM CONCENTARTIONS IN AIR AT IN PENTA ZONES 0, I, II. 
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