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1 Introduction
The simulation of radioactive materials releases following 
an accidental situation from a nuclear facility is an impor-
tant task to take into consideration in radiological safety 
assessment in order to obtain an approximation of the ra-
diation effects on human health and safety.1–5 Thus, once 
the radionuclide materials content released into the atmos-
phere is determined, it is necessary to perform a realis-
tic assessment of radiological risk in order to characterize 
the radiation doses under accidental severe core damage 
conditions. In the case of a hypothetical accident in a re-
search reactor, only a fraction of the entire inventory of 
radionuclides contained in the fuel must be released into 
the environment through the ventilation system. The re-
lease magnitude of radionuclides in the containment can 
be influenced by several factors, such as the amount and 
composition of radioactivity contained in the reactor core. 

This work is a contribution to the evaluation of radiation 
doses of a hypothetical accident of 1 MW Triga Mark II re-

search reactor using HotSpot Health Physics Code (Fig. 1), 
developed at Lawrence Livermore National Laboratory, 
University of California, USA.6,7 The total damage of fuel 
element cladding with a maximum release of radioactiv-
ity from the reactor core and building was considered.5 
The Hotspot code includes radiation dosimetry methodol-
ogies recommended by the International Commission on 
Radiological Protection (ICRP) and summarized in Feder-
al Guidance Reports No. 11, 12, and 13.8–10 The FGR-13 
methodology was adopted in the calculations using the 
new ICRP-66 lung model and ICRP series 60/70 method-
ologies.11

For this purpose, the time-integrated air concentration, 
the ground deposition, and the total effective dose (TED) 
assessment on the environment and the public at various 
downwind distance were calculated for short-time releas-
es. The TED represents the radioactive material produc-
ing the equivalent dose, which summarizes all combined 
doses that could be external or internal to the body from 
all applicable delivery pathways (inhalation, immersion, 
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resuspension, and ground shine) resulting from the re-
lease of radionuclides during the accident.12 The external 
exposure is determined by the radiation emitted by the 
radionuclides and absorbed by the body, and the internal 
exposure is the result of the incorporation of deposit mate-
rial into the human body by inhalation or ingestion.13 The 
postulated accident scenario is similar to that described by 
Villa et al.5

The selected possible hazardous radionuclides which de-
fine the source term have been exploited as an input for air 
dispersion modelling and radiation dose calculations using 
meteorological data of the site. Only noble gases and halo-
gens were considered in this study since they are viewed as 
volatile nuclides, and will decay and deposit their energy 
into the ecosystem, thus contributing to radiation risk and 
threat to human health. 

2 Materials and methods
2.1 Site-specific meteorological conditions

The HotSpot Health Physics Code was used for the as-
sessment of TED in emergency conditions. The diffusion 
characteristics were assumed to remain constant through-
out the release, and two deposition velocities were consid-
ered; 0.3 cm s−1 for respirable particles, and 8 cm s−1 for 
non-respirable particles. A value of 320 m for the inversion 
layer height was chosen. The meteorological observations 
at the site indicated that west-northwest (WNW) was the 
dominant direction of wind with 1 m s−1 wind speed.5 The 
TED calculation was evaluated at 5 km distance from the 
source.

2.2 Stability classes

Plume diffusion in HotSpot code is based on Pasquill-Gif-
ford (PG) stability widely used in Gaussian plume disper-
sion models as illustrated in Table 1.14 The stability classes 
are generally defined using letter designations from A to F, 
where A represents the most unstable atmospheric condi-
tions, B unstable, C slightly unstable, D neutral, E slightly 
stable, and F represents the most stable. In addition, for 
extremely stable conditions an additional stability class G 

is defined.15 In this work, it was assumed that the relevant 
stability class E (slightly stable) was predominant justifying 
its use in this study. However, other stability classes of A∼G 
were taken for comparison purposes.

2.3 Dispersion modelling 

The Gaussian numerical approach of continuous release 
was used in HotSpot to determine the atmospheric con-
centration of aerosol. The Gaussian Eq.  (1), described as 
follows, includes all the necessary data for dispersion cal-
culation: atmospheric conditions (speed and direction of 
the wind), different atmospheric stabilities, flow rate, coef-
ficient diffusion, and effective release height.

(1)

If the mixing layer height (L) is considered, and the verti-
cal standard deviation exceeds the inversion height, Eq. (1) 
becomes:

(2)

where C(x,y,z,H) is the time-integrated atmospheric con-
centration ((Bq s m−3) for a source term Q (Bq). H is the 
effective release height (m), u is the average wind speed at 
the effective release height (m s−1), σy and σz are the stand-
ard deviations of the concentration distribution in lateral 
and vertical directions (m), respectively,14,16 λ is the radi-
oactive decay constant (s−1), x is the downwind distance 
from the source (m), y and z are the crosswind and vertical 
axis distance (m), respectively, where the coordinates x, y, 
z are oriented in the direction of the mean wind velocity. L 
describes inversion layer height (m).

2.3.1 Wind speed variation with height

To adjust the wind speed for all effective release heights, 
HotSpot uses the following relationship, Eq. (3), between 
the effective release height H and altitude z, which is fre-
quently measured at a normative high of 10 m.

( ) ( )
PHu H u z

z
 =  
 

(3)

where u(z) is wind speed at reference height (m s−1), z is 
elevation (m), and p is exponential factor used for calculat-
ing wind speed variation with height estimated by Irwin.17 
The values of 0.35 and 0.40 at standard and city terrain, 
respectively, for stability class E were considered.

Table 1 – Summary of test conditions14

Wind 
speed ⁄ 
m s−1

Day time insolation Night time

Strong Moderate Slight Thin overcast>4/8 
low cloud cover

<cloud 
cover

<2 A A–B
2–3 A–B B
3–5 B B–C
5–6 C C–D
>6 C C

mk:@MSITStore:C:\PROGRA~2\HOTSPO~1.0\Help30.chm::/Hotspot_rtf_29_/Aerosol.htm
mk:@MSITStore:C:\PROGRA~2\HOTSPO~1.0\Help30.chm::/Hotspot_rtf_29_/Atmospheric_Stability_Classification.htm
mk:@MSITStore:C:\PROGRA~2\HOTSPO~1.0\Help30.chm::/Hotspot_rtf_29_/Atmospheric_Stability_Classification.htm
mk:@MSITStore:C:\PROGRA~2\HOTSPO~1.0\Help30.chm::/Hotspot_rtf_29_/Atmospheric_Stability_Classification.htm
mk:@MSITStore:C:\PROGRA~2\HOTSPO~1.0\Help30.chm::/Hotspot_rtf_29_/Inversion_Layer.htm
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2.3.2 TED calculation 

The total effective dose (TED) is the most complete ex-
pression of the combined dose from all applicable delivery 
pathways. The TED is the sum of the committed effective 
dose equivalent (CEDE) from inhalation, defined by ex-
pression 4, and the effective dose equivalent (EDE) from 
external exposure such as submersion, ground shine, and 
resuspension. The TED should consider all radionuclides, 
and should be determined for the most limiting receptor 
at the outer boundary of different population zones using 
FGR-13 Dose Conversion Data.19 The CEDE reflects the 
dose equivalent received by a tissue or organ (lungs, liver, 
thyroid, etc.) of a target individual over a specific time in-
terval T (s)7 during the release of radioactive material. The 
CEDE depends on the time-integrated atmospheric con-
centration C (Ci s−1 m−3) and the dose conversion factor 
(DCF) (Sv m3 Bq−1 s−1). 

CEDE (T) = C x DCF(T) (4)

2.3.3 Plume rise due to buoyancy calculation

HotSpot calculates both the momentum and the buoyant 
plume rise, and makes a comparison between the two 
greater results. The buoyancy flux F was defined by the 
following expression:18

2 a

s

1 TF r gv
T

 
= − 

 
(5)

where v is stack exit velocity (m s−1), r is stack radius (m), 
Ta and Ts are ambient air temperature and stack effluent 
temperature, respectively (K), g is gravitational acceleration 
(= 9.8 m s−2). The following Eq. (6) was introduced in Hot-
Spot code to determine the effective release height due to 
plume rise: 

( ) ( )
( )

2/31/3 *1.6 F X
H h

u H
= + (6)

where H is effective release height (m), h is physical stack 
height (m), u(H) is wind speed at effective release height 
(m s−1), X* is the distance associated to final effective re-
lease height (m), with: 

* 0.40119     for  55X F F= ≥  and * 0.62549     for  55X F F= < (7)

2.4 Source term and accidental release scenario

The TED expected to be released into the environment 
was calculated as a function of downwind distance. The 
volatile radionuclides with a high risk of radiation for hu-
man health and radiological consequence gravity were an-
alysed. The core inventory for each radionuclide, mainly 
noble gases and iodine fissions products, used as input for 
the atmospheric dispersion and dose assessment is shown 

in Table 2.5 This mixture was based on physical and chem-
ical properties of nuclides, their volatility and their contri-
bution to collective dose, principally in the thyroid gland.6 
The default value of receptor height was taken equal to 
1.5 m. 

In addition, it was assumed that only one fuel element’s 
cladding was damaged, where only a fraction of the entire 
inventory was released under worst-case atmospheric con-
ditions.5 The supposed release occurs at a height of 20 m, 
which coincides with the building height, and a wind 
speed of 1 m s−1. In addition, the release fractions of the 
gaseous fission products with a higher degree of mobility, 
such as noble gases and halogens were considered. The 
release fractions of the radionuclide into the atmosphere 
applied to the calculated TED were taken from US-NRC 
regulatory guide4 1.183, having values of 1, 0.4, 0.3, 0.05, 
and 0.02 for noble gases, halogens, alkali metals, the tellu-
rium group and the Ba–Sr group, respectively.3,21 Weather-
ing correction factors for nuclear fallout and deposition of 
radionuclides used in the present work are defined in the 
WASH 1400 (NUREG-75/014).20,21 

In the present work, the doses were calculated taking into 
account the following assumptions:

– Reactor is operated at 1 MW (t) power, 
– Duration of release: 1-day and 50 years after shutdown, 
– Considered radionuclides: noble gases and halogens.

Table 2 – Radionuclide inventory in the core, release fraction, 
and isotopic activity released into the atmosphere2

Nuclide
Core 

inventory
⁄ Bq

Group Release 
fraction

Activity 
released

⁄ Bq
Kr-83m 5.91 ∙ 1010 Noble gas 1 5.91 ∙ 1010

Kr-85m 1.39 ∙ 1011 Noble gas 1 1.39 ∙ 1011

Kr-85 2.22 ∙ 1010 Noble gas 1 2.22 ∙ 1010

Kr-87 2.81 ∙ 1011 Noble gas 1 2.81 ∙ 1011

Kr-88 3.97 ∙ 1011 Noble gas 1 3.97 ∙ 1011

∙e-131m 3.56 ∙ 109 Noble gas 1 3.56 ∙ 109

∙e-133m 2.18 ∙ 1010 Noble gas 1 2.18 ∙ 1010

∙e-133 7.45 ∙ 1011 Noble gas 1 7.45 ∙ 1011

∙e-135m 1.26 ∙ 1011 Noble gas 1 1.26 ∙ 1011

∙e-135 7.03 ∙ 1011 Noble gas 1 7.03 ∙ 1011

∙e-138 6.87 ∙ 1011 Noble gas 1 6.87 ∙ 1011

I-129 7.47 ∙ 104 Halogen 0.4 2.98 ∙ 104 
I-130 7.16 ∙ 108 Halogen 0.4 2.86 ∙ 108

I-131 3.21 ∙ 1011 Halogen 0.4 1.28 ∙ 1011

I-132 4.77 ∙ 1011 Halogen 0.4 1.90 ∙ 1011

I-133 7.44 ∙ 1011 Halogen 0.4 2.97 ∙ 1011

I-134 8.40 ∙ 1011 Halogen 0.4 3.36 ∙ 1011

I-135 6.93 ∙ 1011 Halogen 0.4 2.77 ∙ 1011
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3 Results and discussion
3.1 Doses calculation

The mixture of volatile radionuclides is partially emitted 
into the atmosphere at an effective height of 20 m from the 
ground. Figs. 2 and 3 graphically illustrate the doses and 
ground deposition for 1-day and 50 years of exposure for 
stability class E (slightly stable) after shutdown of reactor. 
The TED results indicated that the dose values increased 
with distance, reached a maximum, and then decreased 
gradually with distance. The doses were minimal at the be-
ginning of release after 1-day duration release, which yield-
ed a maximum of 2.2 ∙ 10−12 Sv very close to the release 
point (within 0.1 km) (Fig. 2), with almost no radiation ef-
fects. For the same type of reactor, the results showed very 
good agreement with previous results obtained by Villa et 
al.,5 using the program system PC Cosyma. The TED reach-
es a maximum effective value of 5.90 ∙ 10−4 Sv at 480 m 
downwind distance from the source at an arrival time of 
less than six minutes (Fig. 2). Therefore, at 5 km from the 
release point, the TED is only 2.2 ∙ 10−3 mSv at an arrival 
time of 01 h:05 min. After 50 years’ duration release and 

at the same distance, the maximum effective dose reaches 
a value of 3.5 ∙ 10−5 Sv (Fig. 2). This increase in the dose is 
due to the effect of wind, which favours the diffusion factor 
in cross and vertical directions. Hence, the plume centre-
lines ground deposition is shown in Fig. 3, which revealed 
a similar trend in both scenarios. Noble gases are inert and 
will not contribute to ground deposition.

Consequently, we may conclude that these values are satis-
factory, since they are considerably below the annual dose 
regulatory limits of 1 mSv for the public, as set by IAEA 
Safety Standards for protecting people and the environ-
ment.18,23 Therefore, this situation constitutes no health 
risk for individuals affected by these low levels of exposure 
during the plume passage, and no emergency interven-
tions or countermeasures, such as evacuation and supply 
of iodine tablets are required.

The TED calculation was also performed for comparison 
of other atmospheric stability classes (A~G) with wind 
speed of 1 m s−1. As shown in Fig. 4, the more unstable 
meteorological conditions at the site give higher values at 
a shorter distance (1 h). The maximum calculated TED of 

Fig. 3 – Evolution of plume centreline TED and ground deposition as function of downwind distance after 50 years 
after release

Fig. 2 – Evolution of plume centreline TED and ground deposition as function of downwind distance after 1-day after 
release
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1.84 ∙ 10−4 Sv is reached at 68 m for the stability class “A 
(very unstable)”, which is lower than the personnel an-
nual effective dose limits. The model typically assumes 
maximum fluctuations in wind direction for  stability class 
“A”. This results in greater plumes and great diffusion of 
concentrations. The same conclusions were found for the 
same type of reactor operated elsewhere by Hawley and 
Kathren.2,5,24–26 For the more stable atmospheric condi-
tions, the maximum TED value decreases to a lower value 
due to less plume depletion (Fig. 4).

In addition, the TED plume contour for slightly stable class 
E with wind velocity of 1 m s−1 and for 1-day and 50 years 
after release is shown in Fig.  5, with three marked con-
tours; red, green, and blue for 1.0 ∙ 10−5, 1.0 ∙ 10−6 and 
1.0 ∙ 10−7 Sv, respectively. The red colour characterizes the 
higher dose risk for the population. These distinct regions 

correspond to three boundary contour line areas of 0.21, 
4.2, and 63  km2 for 1-day duration release. Moreover, 
Fig. 5(b) shows three regions of the same TED contour line 
for 50 years duration release with 0.6, 12, and 133 km2, re-
spectively. According to these results, we can conclude that 
the calculated TED in and around the area are significantly 
lower than the dose limits for personnel and population 
described in the international regulatory guides.18,22,23,27

Moreover, multiple pathways from atmospheric transport 
releases are identified, including; internal exposure due to 
inhalation from resuspension of the airborne nuclides re-
moved from the contaminated air, and external radiation 
exposure due to radionuclides in the plume and deposit-
ed on the ground. The dose results are shown in Figs. 6(a) 
and (b). From the results, it is obvious that the submersion 
and inhalation doses are more significant and dominant of 

Fig. 4 – Evolution of plume centreline TED of mixture as function of downwind distance after (a) 1-day, and (b) 50 
years' duration release for different stability classes

a) b)

Fig. 5 – Plume contour lines of mixture as function a downwind distance to receptor location for (a) 1-day, and (b) 50 years after 
release
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the TED compared to the other exposure pathway, such as 
ground shine and resuspension at 1-day duration release, 
while the ground shine is a more dominant pathway at 50 
years’ duration release after 300  m downwind distance. 
Different doses are very low close to the source, increasing 
quickly then decreasing slightly with time and distance. For 
this, it is recommended to take precautionary measures to 
protect members of the public against the exposure arising 
from these pathways in case of accidents away from the 
source.28 

3.2	 Organ committed effective dose 
equivalent results and analysis

The committed dose equivalent (CEDE) includes dose 
equivalents for internal body organ or tissues, which have 
absorbed radiation after the intake of radioactive materi-
al.12 Tables  3 and 4, and Fig.  7 give an overview of the 
CEDE distribution in the human body as a function of 
downwind distance after a one-day release and a 50 years 
after release. Three organs more sensitive to radiation were 
chosen in this study;12 the thyroid gland, the lung, and skin. 
The human body dose was obtained by ingestion or inha-

Fig. 6 – TED due to multiple pathways exposition in different downwind distance for a) 1-day, and b) 50 years’ duration 
release

Table 3 – CEDE for representative human body organ as a func-
tion of downwind distance at different arrival time in-
tervals for 1-day after release

Distance ⁄ km Organ dose ⁄ mSv Arrival time ⁄ 
hr:min

0.1 3.4 ∙ 10−9 1.9 ∙ 10−9 4.4 ∙ 10−8 00:01
0.2 2.8 ∙ 10−2 1.5 ∙ 10−2 7.4 ∙ 10−2 00:02
0.3 3.4 ∙ 10−1 1.9 ∙ 10−1 8.2 ∙ 10−1 00:03
0.4 5.2 ∙ 10−1 2.9 ∙ 10−1 1.4 ∙ 1000 00:05
0.5 5.2 ∙ 10−1 2.9 ∙ 10−1 1.4 ∙ 1000 00:06
0.6 4.5 ∙ 10−1 2.5 ∙ 10−1 1.3 ∙ 1000 00:07
0.7 3.7 ∙ 10−1 2.1 ∙ 10−1 1.1 ∙ 1000 00:09
0.8 3.0 ∙ 10−1 1.7 ∙ 10−1 9.6 ∙ 10−1 00:10
0.9 2.5 ∙ 10−1 1.4 ∙ 10−1 8.2 ∙ 10−1 00:11
1 2.0 ∙ 10−1 1.1 ∙ 10−1 7.1 ∙ 10−1 00:13
2 2.3 ∙ 10−2 1.3 ∙ 10−2 1.9 ∙ 10−1 00:26
4 2.7 ∙ 10−3 1.5 ∙ 10−3 6.0 ∙ 10−2 00:52
5 1.6 ∙ 10−3 8.9 ∙ 10−4 4.3 ∙ 10−2 01:05
8 7.3 ∙ 10−4 4.1 ∙ 10−4 2.4 ∙ 10−2 01:44

10 5.5 ∙ 10−4 3.1 ∙ 10−4 1.8 ∙ 10−2 02:10

Table 4 – CEDE for representative human body organ as a func-
tion of downwind distance at different arrival time in-
tervals for 50 years’ duration release

Distance 
⁄ km Organ dose ⁄ mSv Arrival time ⁄ 

hr:min
0.1 3.3 ∙ 10−10 2.0 ∙ 10−10 4.0 ∙ 10−8 00:01
0.2 2.4 ∙ 10−3 1.3 ∙ 10−3 3.6 ∙ 10−2 00:02
0.3 2.9 ∙ 10−2 1.6 ∙ 10−2 3.5 ∙ 10−1 00:03
0.4 4.5 ∙ 10−2 2.5 ∙ 10−2 6.2 ∙ 10−1 00:05
0.5 4.4 ∙ 10−2 2.5 ∙  10−2 7.0 ∙ 10−1 00:06
0.6 3.8 ∙ 10−2 2.2 ∙  10−2 6.7 ∙ 10−1 00:07
0.7 3.2 ∙ 10−2 1.8 ∙ 10−2 6.1 ∙ 10−1 00:09
0.8 2.6 ∙ 10−2 1.5 ∙ 10−2 5.4 ∙ 10−1 00:10
0.9 2.1 ∙ 10−2 1.2 ∙ 10−2 4.8 ∙ 10−1 00:11
1 1.8 ∙ 10−2 9.9 ∙ 10−3 4.2 ∙ 10−1 00:13
2 2.1 ∙ 10−3 1.2 ∙  10−3 1.5 ∙ 10−1 00:26
4 2.6 ∙ 10−4 1.6 ∙ 10−4 5.6 ∙ 10−2 00:52
5 1.6 ∙ 10−4 1.0 ∙ 10−4 4.1 ∙ 10−2 01:05
8 7.5 ∙ 10−5 4.9 ∙ 10−5 2.3 ∙ 10−2 01:44

10 5.7 ∙ 10−5 3.7 ∙ 10−5 1.7 ∙ 10−2 02:10
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lation process, which takes into account the metabolism of 
radioisotopes in the body, type and level of energy of the 
emitted radiations, and radio-sensitivity of the organs.29 It 
was observed that the calculated CEDE are lower, and the 
highest value primarily affects the thyroid followed by the 
skin, and thirdly the lungs.12 The maximum value for this 
organ is about 7.0  ∙ 10−1  mSv occurring at a distance of 
0.5  km from the source with arrival time of six minute, 
and it is about 4.1 ∙ 10−2 mSv at 5 km from the source with 
arrival time of 01 h : 05 min.

Fig. 7 – CEDE profile as function of downwind distance

3.3 Air concentration calculation 

The results of time-integrated air concentration around 
the affected site show a difference in the concentrations 
in different time releases (Fig.  8). The figure shows that 
the calculated concentration increase reached a maximum 
then decreased for the 1-day after release. The maximum 
value reached was approximatively 1.0 ∙ 104 kBq s m−3 at 
500 m downwind distance, corresponding to the TED of 
5.9 ∙ 10−2 mSv. The air concentration for the second sce-
nario of 50 years’ release duration was much smaller. The 
highest value reached was less than 1.0 ∙ 102 Bq s m−3 at 
the same conditions. This loss of concentration over the 
years was due to the radioactive decay under the effect of 
leaching, the meteorological conditions and the half-life 
of the released radioisotopes. Analysing the results reveals 
also that the cumulative concentrations near the reactor 
site have a strong impact on the transported cloud in var-
ious wind directions, and consequently, on the total dose 
received by population surrounding nuclear site from dif-
ferent pathways of exposure.30

3.4	Ground shine dose rate calculation 
for various pathways

The ground shine is defined as the radiation produced by 
radioactive materials on the surface. Depending on the 
type and amount of radiation being produced, this may 
or may not have significant health consequences.7 For a 
realistic prediction of the concentration of deposit material 
on the ground, it is important to know the values of ground 
shine dose rate. For this, the ground-shine dose rates of 
iodine, xenon, and radionuclide mixture for a receptor lo-
cation were calculated, and are presented in Fig. 9. The re-
sults indicate that the dose rate is more important in 1-day 
after release for all cases of mixture. 

4 Conclusion
Radiological safety assessment of a selected site was ana-
lysed for comparison purposes in order to predict the ra-
diological consequences. The TED and ground deposition 
were considered after 1 day and 50 years’ duration release. 
It was found that the TED values increased severely and 
reached a peak of 5.9 ∙ 10−4 Sv at 480 m from the source at 
an arrival time of about six minutes, and reached a maxi-
mum of 3.5 ∙ 10−5 Sv at the same distance after 50 years of 
release. These values are below the annual regulatory lim-
its of 1 mSv for the public. In addition, it may be conclud-
ed that there is no increase in the potential radiological im-
pact on public health. Consequently, the inhalation doses 
resulting from the accident were not very significant, and 
were higher compared with the rest exposure pathways.

Fig. 8 – Time-integrated air concentration as function of down-
wind distance to receptor location for both durations 
of release
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The comparative study also indicated that the calculation 
tool chosen can offer screening capabilities, and some 
practical approximation for a response action can be de-
rived for an emergency planning situation for a hypotheti-
cal accident of 1 MW research reactor TRIGA Mark-II.
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List of abbreviations and symbols

TED – total effective dose
CEDE – committed effective dose equivalent
EDE – effective dose equivalent from external exposure
C(x,y,z,H)– time-integrated air concentration
DCF – dose conversion factors
H – effective release height
h – physical stack height
u(H) – wind speed at effective release height
X* – distance associated to the final effective 

release height
Q – source term
σy and σz – standard deviations in lateral and vertical directions
λ – radioactive decay constant
L – inversion layer height

Fig. 9 – Ground shine dose rate evolution of mixture as a function of downwind distance to receptor location for both time 
durations of release: a) Iodine nuclides mixture, b) Xenon nuclides mixture, c) Krypton nuclides mixture
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SAŽETAK
Usporedna studija doze zračenja hipotetske nesreće u istraživačkom 

reaktoru
Ahmed Dahia,* Djemai Merrouche, Amel Dadda i Amina Lyria Cheridi

Ovo istraživanje doprinos je izračunima doze zračenja hipotetske nesreće istraživačkog reaktora 
Triga Mark II od 1 MW primjenom HotSpot koda. Razmatrano je slučajno oslobađanje plemenitih 
plinova i halogena. Određena je vrijednost ukupne učinkovite doze nakon 1 dana i nakon 50 
godina. Razmatrano je ukupno oštećenje obloge dijela s maksimalnom radioaktivnošću. Dobi-
veni rezultati pokazuju minimalne vrijednosti ukupne učinkovite doze na početku ispuštanja i na 
manjoj udaljenosti od izvora. Maksimalni rezultati izračuna su prihvatljivi i ispod preporučenog 
doznog ograničenja.

Ključne riječi 
Godišnja učinkovita doza, disperzija u atmosferi, ukupna učinkovita doza, CEDE, HotSpot kod, 
sigurnosna analiza
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