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ABSTRACT 

RODOS (Real-time On-line DecisiOn Support) is an on-line tool for emergency 
management of nuclear or radiological accidents developed to provide support to authorities 
in the decision making process. RODOS was installed at the Slovenian Nuclear Safety 
Administration (SNSA) in 2004 and the development of RODOS utilization is still in course. 
The SNSA conducts monthly exercises with various accident scenarios in order to increase 
operator’s familiarity with RODOS tools and maintain emergency preparedness. 

The paper describes possible use of RODOS, presented through exercises carried out 
during the last year. The aim of these exercises was to assess the use of RODOS in the scope 
of the SNSA emergency response organization. Based on this, a written procedure was 
approved for use of RODOS as a tool for the SNSA’s dose assessment group (Dose 
Assessment Expert Group - SSOD). Another field of RODOS use is cooperation with other 
user centers all over Europe. The SNSA is participating in EURANOS demonstration 
projects, providing feedback to the developers in order to improve the RODOS system. 

1 INTRODUCTION 

The RODOS system, as one of decision supporting tools, has been in function at the 
SNSA for three years. During this time the operators, administrators and users (the members 
of the SNSA's Emergency Centre) got to know its capabilities and applicability well. 
However, due to current needs, only a small part of RODOS vast capacities are in use. We 
hope that with time more RODOS functionalities will gradually find its application at the 
SNSA. At the moment, there are three fields of activity with RODOS at the SNSA: 1) 
exercises and training in the scope of the SNSA emergency preparedness scheme, 2) 
cooperation in the EURANOS demonstration projects and 3) activities for enhancement of 
connectivity with other emergency centers. Important activities in the near future will 
comprise further customization of the RODOS system with the national data (topography, 
population, vegetation, land use, etc.) followed by the implementation of further RODOS 
modules and close monitoring of future development of RODOS system. One of the major 
tasks will be the comparison of RODOS results with the results of a custom developed tool 
for accidents at the Krško NPP (DOZE) currently used at the SNSA.  

 
In various exercises, the input data for a source term, released activities or duration of 

the releases do not differ very much for different scenarios. Most of the source terms in the 



605.2 

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, Sept. 10-13, 2007 

case of nuclear accident simulations envisage the releases of iodine, inert gases and aerosols. 
In the simulation of radiation accidents at metal smelters, 60Co (few GBq) and/or 137Cs (order 
of magnitude of TBq) releases are taken into account. Results of modeling are available in 
graphic and tabular form and enable quick assessment of the radiological situation. The main 
output parameters are: concentrations and deposition on the ground and in the air, 
precipitation, cloud arrive time, radiation doses and dose rates (summarized and received by a 
particular human organ). Inventory data, meteorological and source term (when entered by the 
operator) as well as site data can also be reviewed. 

 

2 PRESENT USE OF THE RODOS SYSTEM AT THE SNSA 

2.1 Software version of RODOS at the SNSA 

Few different versions of RODOS, which can be operated on different platforms or 
different operating systems, have been developed by the Forschungszentrum Karlsruhe (FZK) 
in cooperation with several European institutions. All these different types of RODOS are 
presented in Figure 1.  

 

 
Figure 1: Present versions of the RODOS system 

(* - development not yet completed) 

 
The version of the RODOS system (RODOS PV 6.0, patch 6.0c) presently used at the 

SNSA is running on a HP UNIX machine with the HP-UX 11.0 operating system. The 'Lite' 
version enables easier and more user friendly input of data. However, a decision for 
continuing with the use of the 'standard' version was made after some unsuccessful 
installations of the RODOS patches of the 'Lite' version. Since the direct on-line data transfer 
from the Krško NPP (meteorological data from the mast) is not fully implemented yet, the use 
of RODOS system is limited to the interactive mode, where all necessary data have to be 
entered by the operator.  

 



605.3 

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, Sept. 10-13, 2007 

2.2 Emergency preparedness using RODOS 

Each member of the SSOD, a part of the SNSA's Emergency Centre, is able to run 
RODOS independently using a newly created written emergency procedure, which describes 
the use of RODOS step by step for typical cases which are also described in this paper. Three 
major types of emergencies are used in this document: nuclear/radiological accident in 
Europe, radiological accident in Slovenia and nuclear accident at the Krško NPP.  

The module MATCH (Multi-scale Atmospheric Transport and CHemistry model) is 
used for all radiological accidents or nuclear accidents outside Slovenia, whereas modules 
Quickpro (Quick Prognosis) and ALSMC (ATSTEP Local Scale Model Chain) are used in 
case of a nuclear emergency at the Krško NPP. All these modules enable quick assessment of 
the present and future radiological situation in the affected area (Europe or around the Krško 
NPP in Slovenia), based on user entered data (released activity, source term, location, etc.) 
and meteorological weather prediction data.  

The flow chart (Figure 2) from the RODOS emergency procedure helps the operator 
select the appropriate RODOS module for a given type of emergency. 

 

 
Figure 2: Flow chart of the RODOS modules  

for different types of emergencies 
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2.3 Weather prediction data 

To obtain the weather prediction data the SNSA has reached an agreement with the 
national meteorological data provider, the Slovenian Environmental Agency (EARS). The 
products of the computer model ALADIN for near (Slovenia) and far range (Europe) are 
created daily and stored on the server at the SNSA. Both types of weather prognosis include 
predictions for 48 hours starting at 00:00 UTC time every day.  

 
2.4 Exercises on application of RODOS 

Monthly exercises with the use of the RODOS system are conducted by the RODOS 
administrator and the RODOS operators, who are all members of the Section of Monitoring at 
SNSA and in case of an emergency also members of the SSOD group. Three major types of 
exercise scenarios are simulated by the RODOS system: 

a) nuclear/radiological accident in Europe,  
b) radiological accident in Slovenia,  
c) nuclear accident at the Krško NPP. 

The following paragraphs describe the scenarios of typical exercises for each category. 
 
2.4.1 Nuclear/radiological accident in Europe 

It was assumed that a fuel handling accident occurred in spent fuel pool. The accident 
location was decided arbitrary to be in Karlsruhe, Germany. Fuel element was chosen 
arbitrary to be the same as the Krško NPP (16 x 16). According to the chosen scenario a 
single spent fuel assembly dropped on the spent fuel pool floor. Gap activity released to fuel 
pool was 12% of 131I and 10% of noble gases. All of the 235 fuel rods were damaged and 
fission gases were released to the coolant and then to the atmosphere of the fuel handling 
building. The venting system released the activity to the environment through the filters 
significantly reducing the iodine activity. Decontamination factor in pool water for iodine was 
133 and for noble gases was 1, respectively. Venting system is equipped with a filter with 
90% efficiency for iodine removal and filter bypass fraction was assumed to be 10%. The 
activity released into environment was 5.3E+13 Bq for 131I and 3.8E+14 Bq for 133Xe. The 
duration of release was 15 minutes. The weather prediction data provided by EARS covered 
the central European region with 20 x 20 km resolution grid. The MATCH module was 
selected for the calculation of possible influence of the release to Slovenia. Figure 3 presents 
the total deposition of 131I after 48 hours of release from FZK. Strong influence of release to 
the large area is clearly visible. 
 
2.4.2 Radiological accident in Slovenia  

It was assumed that the standard teletheraphy source of 137Cs with the activity of 500 
TBq was melted at the iron mill Jesenice. The duration of the release was 1 hour. Since the 
RODOS system presently does not allow the use of ALSMC module for non-nuclear 
facilities, the MATCH module was again selected for the calculation. Although the MATCH 
module allows the use of a relatively large grid of size 20 x 20 km, for the time being it is 
used at the SNSA for calculations in case of a radiological accident in Slovenia at non nuclear 
site. Figure 4 presents the total deposition of 137Cs after 48 hours from the beginning of the 
accident at Jesenice iron mill. Two major paths of dispersion occurred due to the weather 
forecasts used in this exercise. The calculated maximal total effective dose after 2 days from 
release was 6 μSv (see Figure 5) which is less then the intervention level for sheltering (10 
mSv after 2 days). 
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2.4.3 Nuclear accident at the Krško NPP 

For this type of exercise, a severe accident with core uncovering and large early 
release to the environment was chosen. Such an accident would be a large break loss of 
coolant accident (LB LOCA) without sufficient core cooling, leading to core uncovering, 
overheating of fuel, failure of fuel cladding and melting of some fuel pellets. Arbitrary values 
were chosen assuming 80% damage of fuel cladding and a 10% damage of fuel pellets. The 
primary coolant was released to containment and most of the activity was transferred further 
to environment since it was assumed that containment could not be isolated. The source term 
consisted of noble gases (1.72E+18 Bq), iodines (9.76E+17 Bq) and aerosols (1.26E+17 Bq). 
The ALSMC module with the grid resolution of 1 x 1 km was used. As a result of the 
RODOS calculations (Figure 6), the SNSA would recommend the following 
countermeasures: sheltering and iodine prophylaxis in sectors 12-14 (west of the Krško NPP). 

 
 
 

 
Figure 3: The total deposition of 131I after 48 hours of release from FZK 
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Figure 4: The total deposition of 137Cs after 48 hours of release  

from Jesenice iron mill 

 

 
Figure 5: The dose from cloud from 137Cs after 48 hours of release  

from Jesenice iron mill 
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Figure 6: Effective dose for adults after 48 hours as a consequence of  

release from the Krško NPP 

2.5 Discussion of results 

RODOS is the only tool available at the SNSA for all radiological and nuclear accidents 
in Europe. While this fact makes RODOS a very important support tool, comparison with 
other models is one of the future priorities. In the case of Krško NPP accident the results were 
consistent with the results obtained by the custom made program DOZE for the Krško NPP. 
Direct comparison between results is not possible because of different outputs from 2 models. 
The output of DOZE is adapted to the needs of the SSOD group and calculates physical 
quantities that can be directly used for Operational Intervention Level (OIL) consideration. 
That is not the case with RODOS, which calculates its own set of quantities, not directly 
answering the needs of the SSOD. That is one of the major obstacles in the use of RODOS 
within the Slovenian emergency preparedness structure.  

3 PARTICIPATION IN THE EURANOS PROJECT 

The SNSA is one of more than 50 participating organizations in a multi-national 
EURANOS project, funded by the European Commission and 23 European Member States. 
The EURANOS project started in April 2004. The SNSA participates in the so-called 
'demonstration activities', whose main goal is to practice with existing RODOS tools and 
testing newly developed ones. The SNSA has been involved in the following EURANOS 
demonstration projects:  

• RODOS data exchange among various RODOS European centers (evaluation of the 
use of MODEM server for the exchange of information between various decision 
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support systems). The idea behind the activity is the exchange of already calculated 
cases/scenarios between RODOS users throughout Europe. 

• networking and processing of on-line data to be used in decision support systems 
(verification of the operability of the communication lines and the data adoption for 
use with the RODOS system),  

• RODOS on-line data visualization,  
• RODOS Lite version (evaluation of the RODOS Lite user interface, its applicability, 

the design, layout, content and functions),  
• ASTRID (evaluation of the suitability of ASTRID software to provide source term to 

be used as a RODOS input), 
• ENSEMBLE (evaluation of long-range atmospheric dispersion forecasts from 

national weather and prediction services and conducting exercises) and  
• conducting specific exercises (for example non NPP events) to test functionality and 

applicability of RODOS.  
During the course of these projects it was discovered that the SNSA full participation in 

some of these projects was not possible due to restrictions imposed by firewall protection of 
the governmental computer network. In the scope of the EURANOS project, the 
representatives of the SNSA participated in RODOS Users Group meetings in Munich, 
Vienna and Lisbon where the experiences with the use of the RODOS system were 
exchanged.  

4 FUTURE ACTIVITIES 

RODOS is a system, which requires constant training, studying and adapting to the 
needs of the SNSA's Emergency Centre requirements. Since full customization of the national 
data has still not been completed, one of the main tasks is importing population and 
geographic data into RODOS. Another important task is making a comparison of the results 
of RODOS and another decision support system used at the SNSA (DOZE). The SNSA plans 
to participate in every future national and international exercise whose goal will be the 
exchange of the data for the decision support systems during nuclear or radiological 
emergency.  

5 CONCLUSIONS 

The RODOS system is designed as a powerful decision making support tool for 
emergency centers. It has a wide range of modules, covering every phase and aspect of a 
nuclear or radiological accident, thus supporting the planning of corresponding 
countermeasures. 

At the SNSA, its capabilities can not be fully exploited. The customization of the tool is 
not yet completed and the system is not adapted to the needs of the SSOD group. The limited 
application for certain categories of accidents, as shown in the paper, works well. The 
RODOS system is still in the development phase and the SNSA's staff is constantly attending 
and implementing its improvements. 
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