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ABSTRACT  

The RODOS (Real-time On-line DecisiOn Support) system was installed in Slovenia in 
the year 2004. Soon after installation it was concluded that the system is too complex and 
difficult to run as the support tool in case of an accident in the Krško NPP. At present the 
SNSA (Slovenian Nuclear Safety Administration) is able to handle accidents at the Krško 
nuclear power plant with RODOS modules that provide results for 1x1 km grid but only as 
additional post-accident analytical tool. However, RODOS is being used as the on-line tool 
for the analysis of the consequences of accidents in other European nuclear power plants. 
Those are processed with coarser tools (20x20 km grid). It is also possible to handle various 
radiological accidents, like source melt in iron mills or terrorist attacks, irrespective of the 
location of the accident. Monthly exercises are conducted at the SNSA for various accident 
scenarios. The aim of the exercises is to assess the possibility of RODOS incorporation in the 
SNSA emergency procedures. RODOS users around Europe form a tightly knit community, 
with the aim of prompt data and result exchange. For that purpose, new modules are being 
developed that will facilitate this process. The RODOS development team, prompted by the 
user feedback, is currently working on new versions that will be more user-friendly and easier 
to work with. 

1 INTRODUCTION 

The installation of RODOS (Real-time On-line DecisiOn Support) system in Slovenia 
was made possible through PHARE program in 2003. The installation of its components was 
finished in mid 2004. The central point was at the Slovenian Nuclear Safety Administration 
(SNSA), with additional users at Krško Regional Notification Centre, Slovenian notification 
Centre (CORS) and at Slovenian Environmental Agency (ARSO). 

Developed in FZK (Forschungszentrum Karlsruhe, Germany), RODOS is a widely used 
system for supporting the decision makers in case of nuclear and radiological emergencies. It 
gives them plenty of results in graphical and numerical form. It is still being incorporated in 
the SNSA Nuclear Emergency Centre emergency procedures as one of the supporting tools. It 
was tested extensively since the installation and also during many national and international 
exercises. One of the main problems observed during the installation, testing and adaptation 
period was the fact that the system is very extensive and resource intensive. It is a system that 
continuously evolves, so the SNSA is a member of the RODOS Users Group and takes part in 
the project EURANOS which enables it to take part in the future developments of the system. 
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2 METHOD 

RODOS is an on-line tool for emergency management of nuclear or radiological 
accidents developed to provide support to authorities in the decision making process. It was 
developed in the FZK (Germany) and in various European institutes and designed as a generic 
tool. The RODOS system is applicable from the very early stages of an accident up to many 
years after the release as well as from the vicinity of a site to far distant areas. The RODOS 
system is currently used in various European countries and the installation is foreseen or 
under consideration in Belgium, Croatia, Switzerland, Greece, Romania, Bulgaria, and Russia 
within the next few years (Figure 1).  

 

 
Figure 1: Present and foreseen installations of the RODOS system in Europe 

 
Decision support is provided at various levels, ranging from the largely descriptive, with 

information on the present and future radiological situation, to an evaluation of the benefits 

and disadvantages of different countermeasures options. 
RODOS needs various input data for functioning, starting with data on source terms for 

various nuclear power plants or other potential radiological sources, meteorological situation 
and forecasts and geographical data (population distribution, land usage, schools, hospitals).  

RODOS gives various results in graphic and numeric form: meteorological information, 
activity concentrations in air and on the ground level, dose rates and doses for different 
isotopes, areas with emergency actions, time when intervention levels are exceeded, cloud 
arrival time, frequency spectra of individual doses without early emergency actions, 
intervention doses, activity concentrations in foodstuffs, dose rates and acute doses without 
early emergency actions, radiation doses with long term countermeasures, radiation doses 
with and without countermeasures, etc. The presentation tools for real-time data allow the 
operator to display and manipulate all radiological and meteorological on-line data as tables, 
points, lines, histograms, arrow fields, time dependent two dimensional graphs, correlations, 
etc. 
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3 RODOS INSTALLATION IN SLOVENIA 

The SNSA participated on various DSSNET (international network on "Improvement, 
extension and integration of operational decision support systems for nuclear emergency 
management") meetings in the years before starting the project. One of these meetings was 
held in Ljubljana and organized by the SNSA in the year 2001. Some members of the SNSA 
also attended training courses for the operators at FZK before starting the project with one of 
the aims to be more acquainted with the RODOS system.  

The RODOS system installation in Slovenia was financed by the PHARE project. Main 
tasks of the project were:  

– project management,  
– equipment procurement and installation,  
– design and establishment of the communication lines,  
– system software installation and testing of RODOS operation, 
– system verification, 
– development of the procedures for Slovenian RODOS Centre, 
– development of the maintenance programmes for all delivered equipment (delivery 

of all needed manuals and instructions for all equipment), 
– training programmes and 
– final report and presentation. 
 
The consortium of ENCONET Consulting (Vienna, Austria) and STUK (Finland) was 

selected at the international tender as the supplier of the equipment. The contract between 
ENCONET Consulting and the SNSA was signed on October 10th 2003. The project was 
originally planned to last 12 months but its end was postponed for few months due to some 
procedural reasons, because the vendor of the equipment was not chosen according to the 
procedures required by the PHARE project rules. After correction and repetition of the 
selection procedure, the company Hermes-Plus from Ljubljana was selected as a vendor of the 
hardware equipment. The main beneficiary of the whole equipment was the Slovenian 
Nuclear Safety Administration (SNSA), where the majority of the hardware and software has 
been installed. 

The start of the use of the RODOS system at the SNSA was in the July 2004, when the 
last available RODOS version (PV 6.0) was installed and tested by the experts of the FZK, 
STUK and ENCONET Consulting. Some major geographical Slovenian data were installed at 
this time. SNSA also got two efficient training courses, held by the expert from the VUJE 
Institute (Trnava, Slovakia) in 2004.  

Major RODOS components consist of double HP UNIX server, firewalls, routers and 
PC working stations with the Linux operating system. The connections between outside 
organizations were created through the ADSL lines or through the governmental high speed 
computer network (HKOM). 

Figure 2 shows the RODOS network in Slovenia as it has been planned by the project. 
RODOS can be operated by the so called A- and B-users: all RODOS options and results can 
be accessed by the A-user who is also able to run all modules, whereas B-users have limited 
access through the internet using RODOS WebServer. The only A-user in the system was 
supposed to be at the SNSA. The following organizations, involved in the emergency 
response, were designated as B-users: Slovenian Environmental Agency (ARSO), External 
Technical Support Centre (ZPC) of the Krško nuclear power plant, Regional Notification 
Centre at Krško and supporting organization AMES, Ljubljana.  

In the first months after the installation the decision was taken at the SNSA to abandon 
all connections to the planned B-users. One of the main reasons was the Slovenian emergency 
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procedure concept, where most of the designated B-users have no need for such a decision 
making tool since predictions are done at the SNSA which is the advisory body for the 
disaster relief authorities. RODOS would only be potentially useful at the Krško NPP, but the 
NPP uses it’s own custom made software tools which are incorporated in the NPP's 
emergency procedures, so the use of the RODOS system there would be an additional burden 
for the emergency teams. Another reason for the abandonment of RODOS for other B-users 
was the fact that the RODOS system presented a too big intervention in their existing job, so 
in fact they did not even start using it.  

 

 
Figure 2: The planned RODOS network in Slovenia 

 

4 USING RODOS AT THE SNSA 

The RODOS system is used as one of the supporting tools in the Dose Assessment 
Expert Group (SSOD) which is a part of the Nuclear Emergency Centre (CUID) at the SNSA. 
This centre is formed only in case of radiological and nuclear emergency and its members are 
employees of the SNSA as well as experts from different organizations (mostly from Josef 
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Stefan Institute and from Occupational Safety Institute, both from Ljubljana). The Centre 
consists of the SSOD group, Expert Group for the Analysis of a Nuclear Accident (SSAJN), 
Group for Support and Information (SSPI) and Nuclear Emergency Director (DID). The 
SSAJN group evaluates the nuclear accident and provides the source term data for the SSOD 
group. Based on the calculations of the tools in the SSOD group, the Emergency director then 
recommends the needed countermeasures to the Civil Protection Headquarters of the Republic 
of Slovenia (National CPHQ). 

Before its installation there were great expectations concerning usability of the RODOS 
system at the SNSA. It demands so called static and dynamic data and requires its own data 
formats (so called ROGIS). The data implementation of the national geographic data is 
therefore still a continuing process. The system also requires on-line meteorological and 
radiological data from the Krško NPP. The experts from the SNSA and ARSO encountered 
lot of problems with the format of the 'large scale' weather prediction data. Since these files 
are binary (a product of the ALADIN forecasts), the solution was not easily found. The SSOD 
group will mainly use the MATCH (Multi-scale Atmospheric Transport and CHemistry 
model) far-range module of the RODOS for possible accidents in Europe, which will enable 
the prediction of movement of the radioactive cloud and thus radiological threat to the 
country. Another major problem, which is still present, is the requirement of the governmental 
computer network which do not allow direct connections to the RODOS server from other 
organisations. 

The RODOS system was envisioned as the major tool for dose assessment and 
countermeasure evaluation within the SSOD. There are other tools currently used in this 
group which serve a similar purpose, each with distinct advantages and disadvantages. 
InterRAS is a rather crude tool that has already been implemented for a long time and can be 
used for quick evaluation of the situation, but its results are valid only in the closest proximity 
of the nuclear object. The software DOZE, which can only be used in the case of a nuclear 
accident in the Krško NPP, has a superior mathematical model, well adapted to the orography 
of the Krško site. Its outputs are not yet adapted to the needs of the SSOD and therefore it is 
still in the development and adaptation phase. Neither InterRAS nor DOZE provide results for 
far range consequences, but at the short range they are complementary with RODOS, 
enabling the comparison and evaluation of the calculated results of all three used software 
systems.  

The first participation of the SNSA with its RODOS system at an international exercise 
(DSSNET 4) was at the end of August 2004. Figure 3 shows the use of the RODOS system at 
the SNSA during the DSSNET 4 exercise where the RODOS outputs were presented to the 
decision maker teams with the use of video beamer. The main problems that we encountered 
were connected to the time consuming data input and calculation periods. The SSOD needs to 
produce many dose projections based on different scenarios, often in very short time intervals. 
It turned out that RODOS needs almost 30 minutes for a single calculation, which was 
completely unacceptable. The reason for this lies in the fact that RODOS provides many 
different output data, most of which are not immediately useful. Due to this abundance of 
outputs, the calculations take a long time. With some experimenting and trimming of selected 
data we were able to shorten the calculation period, but it is still too long. Another problem 
was the unfriendliness of the user interface, which prolonged an already time consuming data 
input process. 
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Figure 3: Use of the RODOS system at the SNSA during the international exercise 

 
The use of RODOS in the year 2005 was considered as 'testing period'. For a while it 

was considered not to use this system at the SNSA at all. In the year 2006 the RODOS system 
is however being included in the standard procedures of the SNSA and is mainly used as a 
tool for evaluating radiological and nuclear accident abroad, since it is the only tool with the 
possibility of far range calculations and incorporates not only current meteorological data but 
also weather predictions. 

The National CUID at the SNSA uses a variety of the written procedures. The RODOS 
specific internal procedure is being produced. Various original RODOS manuals are being 
used until this procedure is completed. 

Overall, we have found the RODOS system too complicated to be operated only by few 
operators. Due to the limited human resources at the SNSA, the colleagues who work with the 
RODOS have to be administrators and operators at the same time. Their knowledge, required 
for running the system must be very wide: beginning with the Windows and Linux, web 
server applications, networking, HP-UNIX operating system to computer communications 
and, what is most important, to various RODOS modules. Experts from the SNSA 
participated at various training courses but without constant working with RODOS the 
knowledge soon decreases. Besides the participation at the national and international 
exercises the monthly 'internal exercises' are conducted at the SNSA to hold the knowledge 
level of the operators and decision makers at the SNSA at the highest possible level. 
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5 DEVELOPMENT OF RODOS  

SNSA is a participating organization in the RODOS Users Group (RUG) and a member 
of the EURANOS project whose main goals are to improve the user friendliness and to bring 
the use of the RODOS system in practice. The SNSA has been participating in various 
EURANOS demonstration projects which are aimed to test specific RODOS functionalities, 
and thus providing much needed feedback to the developers. 

In addition to that, operators and users at the SNSA began to maintain monthly 
exercises in working with RODOS. The recommendations for improving the RODOS system, 
the RODOS working procedures are the main objectives of these exercises. Till now the 
following types of scenarios have been played using the RODOS system:  

- core melt with the containment release (Krško NPP exercise in 2002), 
- explosion in the nuclear medicine laboratory, release of I-131, 
- release from the containment (Krško NPP exercise in 1997), 
- nuclear accident in Pacs NPP (Inex-2 exercise, 1998), 
- explosion and fire, release to the environment (Krško NPP exercise, 1995) 
- nuclear accident at the FZK (scenario from the operators training course). 

Most of these exercises are actually the repetition of the previous national or international 
exercises, but now with the use of the RODOS system. 

After decision of the RODOS Users Group in 2005, the FZK is developing the so called 
'RODOS Lite' version, which will enable easier entering of the input data for the RODOS 
operators. The RODOS Linux version, also developed at the FZK is in the first phases of 
testing among RODOS users after releasing it in mid 2006.  

6 CONCLUSIONS 

RODOS system is a powerful tool for decision makers in case of nuclear or radiological 
emergencies (melted sources in the ironworks, for example), but is also a huge and complex 
system which requires permanent maintenance and training. It provides the decision makers 
with the calculations and evaluation of the status of a nuclear or radiological accident from the 
beginning and can be used long after the accident. The calculations area can be made for the 
vicinity of an accident site or for the whole European territory. 

For expert groups at the SNSA the system was found to be too complex, too big and to 
difficult to use during nuclear emergency in parallel with the use of existing software 
(InterRAS and DOZE). Its databases require special data preparation (conversion to RODOS 
specific formats). We maintain monthly exercises and practice its usage mainly for the case of 
nuclear or radiological emergencies outside Slovenia. The usefulness as a tool for emergency 
management of nuclear or radiological accidents is directly proportional to the knowledge 
level of the administrator and operators and to the quality and quantity of the input data.  
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