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2 Coriolis force:

3 Numerical Atmospheric Dispersion Modelling Environment
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¥ Concentration Setup

v

P

\ Starting time (Y¥ MM DD HH): (09 04 03 12

Number of starting locatioms: |4 %} Setup starting locations

Total run time (hrs) Direction Top of model (m agl)
360 & Fwrd { Back 10000.0

Y

Add Meteorology Files

[F: /2008gdas
[F: /2008gdas
[F: /2008gdas
F: /2008gdas
F: /2008gdas

Wertical Motion Method: |I] = input model data

Selected Files: ’5_

dasl.apr09.wl
dasl.apr09.w2
dasl.apr09.w3
dasl.apr09.wd
dasl.apr09.wh

Pollutant, Deposition and Grids setup

e T e W e e

8 SIS (6999 g0y 1 £ IS

@ Definition of Pollutant Group 1~ — O

pe @ Definition of Concentration Gri..  — ] >

Center of Lat and Lon \f :|40.181332 44.139042

Identification (<=4 char) . :|CS-137

Spacing(deg) Lat, Lon \a :/0.5 0.5
Span (deg) Lat, Lon \? : a0 30

Output grid directory \V - 3

Emission rate(l/hr) \) :16.80E+12
output grid file name \ A : [edump
. . Num of wvertical evels (2
Hours of emission AR |9.l] s Treves ] :
Height of levels(M Agl) Y . :lo 1.5
VY

ling start(yy mm dd hh min): |00 00 00 00 0O

Release start(yy mm dd hh min): |I]9 04 03 12 00

Sampling stop(yy‘,.‘%,“dd bh min) :|00 DO 00 OO0 OO
(Avg:0 Now:1l Max:2) (hrs) (min):|00 360 00

& Deposition Definition for Pollutant 1 [ >
Set Simple Particle or Gas Dry Deposition Wet Deposition
Defaunlts—> i Particle {+ Gas T ¥Yes = No O Yes = No

Preconfigured: T Cs13T7 = I131lg +~ I131p (= HTO = FMDWV

Particle Diameter (um) , Density (g/fcc) , Shape = |1 -0 1.0 1.0

Yo

Wel (m/Ss), Mol Wgtl(g)l, A—Ratio, D—Ratio, }[e.-:n.l:y:ll].l]l]l O.0 OoO.0 Oo.0 O.

Henry's{(M/a), In—-cloud(l/1l), Below—-cloud(l/s) : |l].l] 2. 0e-0%5 8.0E-05

Radicactive decay half-l1ife (days) = |1l]96l] -0
Pollutant Resuspension Factor (1/m) = |1 -OE-0O&
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Abstract

The main point of this thesis is assesment of the effect of atmospheric dispersion of
radioactive pollutants caused by normal operation and accident scenario of the Armenian
nuclear power plant on the people and environment of Iran. The main part of the
calculation involves calculating the concentration of radioactive pollutants caused by
normal operation and accident scenario of the Armenian nuclear power plant and the dose

calculation. Also trajectory calculation was used to study atmospheric conditions.

In this thesis, first the concentration of pollutants caused by normal operation of the
Armenian nuclear power plant during 2008 in two levels 0 & 1.5 m Agl was examined.
The results showed the annual external exposure dose for a representative person is less
than ICRP 103 recommended dose limit (1 mSv).

Two simulation steps were conducted to study the atmospheric dispersion of radioactive
pollutants during the accident scenario of the Armenian nuclear power plant. First, by
using the HYSPLIT trajectory model, the path of the radioactive pollutants during a 10
years period was evaluated. Accordingly, nine probable accidents were selected and the
concentrations of 3! and 3'Cs were calculated for these 9 cases. After selecting the 7 &
8/9/2011 as hypothetical accident days, concentrations of 5 types of radioactive nuclei
were calculated and annual external exposure dose calculations were performed. In the
event of an accident with the same accident scenario in the Armenian nuclear power plant,
the north-western regions of Iran have more radiation than other parts of the country. Pars
Abad city is one of Iran regions, where the representative person receives more annual
external exposure dose than the north-western part of the country. The external exposure
dose for a representative person is less than ICRP 103 recommended dose limit (1 mSv)

in case of the accident scenario.

Key words:
Atmospheric dispersion, The Armenian nuclear power plant, External exposure dose,
HYSPLIT.
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