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Capability of Vinatom in assessing the
dispersion of radioactive material in air

* Models are used by Vinatom to assess the
dispersion of radioactive material in air

 Computer codes are used by Vinatom



Capability of Vinatom in assessing the
dispersion of radioactive material in air

Atmospheric dispersion models
* Gaussian diffusion model
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u — wind speea In tne x-airection
Q' — amount of contaminant released per unit time

G, O, standard deviation of Gaussian distribution
according to y-axis, z-axis respectively
Y - concentration of contaminant
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Capability of Vinatom in assessing the
dispersion of radioactive material in air

Atmospheric dispersion models
* Sector averaging
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1<(x) — ground-level air concentration of contaminant in wind direction s at
downwind distance x

N, — number of atmospheric stability classes
N, — number of wind speed classes

f,s —Jjoint frequency of occurrence of atmospheric stability class p, wind speed
" class r, and wind direction s

Q' - release rate of contaminant per unit time
u,— mean wind speed associated with wind speed category r

c,,(X) — the specific value of o, associated with stability class p and downwind
" distance x
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Capability of Vinatom in assessing the
dispersion of radioactive material in air

Computer codes

* NRCDose7/2
* PAVAN

* HotSpot 3.0
* RASCAL 4.2




The preliminary results of benchmark problem
on the nuclear accident consequence assessment

 Benchmark problem
* Preliminary results



The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Benchmark problem

* Source term
— Cs-137 with activity of 3.2E16 Bq

— [-131 with activity of 2.4E15 Bq
 Duration of release

— 24 hours
 Duration of accident

— 30 days



The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Benchmark problem

 Meteorological data

— Hourly meteorological data for 1 year at Ninh
Thuan and Fangchenggang, which are provided by
Vinatom. The meteorological data includes: date;
wind direction; wind speed; stability; rainfall

e Estimation of the nuclear accident consequence



The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Preliminary results

.............................

WIND SPEED
(mis}

[ ==10.e0
B =« -0
X , . 7=z«
el isoUTH.--"T Bl ==
[ ] 170-250
[ ] os-170

Calms : 0.28%

10



The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Preliminary results
Wind class frequency distribution at the WNinh Thuan site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Preliminary results

The percentile of the dose at 0.5 km from
the Ninh Thuan site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Preliminary results

The components contribute into the TEDE
- Inhalation

- Submersion

- Ground shine

- Resuspension

In the case wind speed of 1 m/s; stability of D;
distance of 0.5 km

Inhalation: 7.13E+00 (Plume Passage) (Sv)

Submersion: 6.60E-02 (Plume Passage) (Sv)
Ground Shine: 2.70E+02 (Sv)

Resuspension: 5.97E+00 (Sv)
Total: 2.8E+02 (Sv)
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 1 km from
the Ninh Thuan site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 2 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 4 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 6 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 8 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 10 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 20 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 40 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 60 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 80 km from
the Ninh Thuan site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment

Preliminary results
Wind rose at the Fangchenggang site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

Wind class frequency distribution at the Fangchenggang site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 0.5 km from
the Fangchenggang site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 1 km from
the Fangchenggang site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 2 km from
the Fangchenggang site
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The preliminary results of benchmark problem

on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 4 km from
the Fangchenggang site
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on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 6 km from
the Fangchenggang site
2 SE+0O0
» N
"= 2Z2.0E+00
z - xe
= ® ESE
2
= +SE
3 1.5E+00
g -ssE
@A
[=] - — 5
a
) * 55W
.E 1 .0E+00
— - W sW
i WSW
ﬁ —
E 5 0E-O1 W
-
— 5 ¥ W N
- i m 3 N
0.0E+00 -, t ht & MW
0 20 40 60 80 100
Percentile of the dose (%)
30




The preliminary results of benchmark problem
on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 8 km from
the Fangchenggang site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 10 km from
the Fangchenggang site
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on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 20 km from
the Fangchenggang site
9 0OE-03
8.0E-03
* N
o 7.0E-03 X*E
"E' ® ESE
E & 0E-03 +SE
E
W 5.0E-03 -33E
&
3 —_—
E 4 QE-03 & SSW
=
& 3 0E-03 W
i A WSW
£
2 0E-03
2 W
W MW
1. 0E-03 —
MW
0.0E+00 = it id = MMV
0 20 40 60 80 100
Percentile of the dose (%)
33
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Preliminary results

The percentile of the dose at 40 km from
the Fangchenggang site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment

Preliminary results

The percentile of the dose at 60 km from
the Fangchenggang site
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The preliminary results of benchmark problem
on the nuclear accident consequence assessment
Preliminary results

The percentile of the dose at 80 km from
the Fangchenggang site
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