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Abstract 
As stated in [1] the ISOE database which was established in 1992 forms an excellent basis for 
studies and comparisons of occupational exposure data between nuclear power plants. In the 
year 2001 [2] 69% of all participating reactors were pressurised water reactors.  The ISOE 
database presents workers’ exposure from 213 participating pressurised reactors from (PWR) 
27 countries in that year. Among these 32 PWRs belong to six Central European Countries.  
The analysis of the exposure of workers based on radiation protection performance indicators 
(collective dose, average dose etc.) in these PWRs could be related to some nuclear safety 
performance indicators for recent years using ISOE database. The comparison is made to 
ISOE world – wide data. 
 
Introduction 
 
In order to perform analysis of radiation protection of workers the analysis of measurements 
of individual exposure in nuclear power plants is well-established tool in operator practice all 
over the world. Regulatory authorities regulate the methodology of  dosimetry services,  
which perform individual dosimetry in NPPs, the authorization of services as well as the 
practice of individual monitoring at NPP sites. In addition, the dose record management is 
usually treated with special caution due to the fact that the workers can be exposed in 
different facilities and also in different countries [3,4] .  In some NPPs dosimetry services are 
a part of a plant. Today the following dosimeters or methods are routinely used in NPPs: 
TLDs, films or electronic dosimeters for assessment of the external exposure of workers and 
WBC measurements, bioassay measurements for the internal exposure. In order to perform 
suitable radiation protection of workers the external exposure in NPP is usually measured 
with  passive dosimeters as well as with operational ones. Up to know only few countries 
authorised the electronic dosimeter as a suitable dosimeter for measurement official external 
dose. 
 
In order to use an appropriate method for measurement of exposure the radiation sources 
should be well known. Today around 450 nuclear power plants are operating all over the 
world, the majority of them with PWRs. As stated in [5] the exposure in PWR NPP is mainly 
due to the gamma radiation fields while the internal doses are rare. During the maintenance 
work the exposure is mainly caused by activation products, mainly 58Co and 60Co. The 
exposure from short lived radionuclide  16N, which is produced by absorption of neutron by 16 
O, and exposure from the neutron radiation are important  only in cases when workers enter a 
containment during a reactor operation. In order to make the exposure as low as reasonable 
achievable operators prepare dose maps of a site as well as the pre and post job analyses of 
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occupational  doses. The list of  typical high dose jobs is given for example in [6].  As stated 
in [6] around 80% of all exposure is usually due to the high dose jobs, which can be estimated 
to represent only 20% of all jobs in a NPP. Based on the lack of experiences with those 
critical jobs and also with the dose management, the operators of NPPs and regulatory 
authorities established in 1992 the ISOE database [6] with the help of  the NEA and the 
IAEA. 
 
The ISOE database presents workers’ exposure from 213 participating pressurised reactors 
from 27 countries in the year 2001. The average annual collective dose in PWRs decreased 
from 2.01 man Sv in the year 1992 to 0.91 man Sv in the year 2001.  The  annual collective 
dose normalised by electrical output for  PWRs was  in the year 1992 0.32 man Sv/TWh and 
0.12 man Sv/TWh in the year 2001.  Those data show the influence of the good practice after 
the development of the ISOE database.   
 
The database is a comprehensive source of data regarding type of reactor, annual collective 
dose, contract workers doses etc.  From the last UNSCEAR data [7] it can be seen that the 
average annual effective dose of workers in nuclear fuel cycle is still much higher than in 
other fields where man–made sources are used.  The extensive use of the ISOE database by 
regulatory authorities and operators could lead to the further improvement of radiation 
protection in NPPs. 
 
Analysis 
 
In six Central European Countries, Czech Republic, Germany, Hungary, Slovakia, Slovenia 
and Switzerland, altogether 40 reactor operated in 2001, among them 32 are PWR NPP. The 
Table 1 shows the number of  operating PWR in these countries. In Czech Republic, Hungary, 
Slovenia and Slovakia no other types of  NPP were operating. 
 

Table 1: Number of operating PWRs in Central European Countries. 
 

Country No. of  PWRs 
Czech Republic 4 
Germany 14 
Hungary 4 
Slovakia 6 
Slovenia 1 
Switzerland 3 

 
 
Radiation protection of NPPs strongly depends on the work management of a plant, technical 
capabilities of  units as well as on the legislation related to these issues in a country. 
According to the status from April 2002 given in [7], the updated legislation related to the 
radiation protection of the above-mentioned countries was already implemented in all except 
in Czech Republic and Slovenia. 
 
As one of important performance indicator of radiation protection unit in NPP the average 
annual collective dose per operating reactor is shown in Figure 1 for the above-mentioned 
countries. The figure shows the data from the year 1996 to 2001. The highest value of the data 
is for the year 2000 for the Krško NPP in Slovenia when both steam generators were replaced. 
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The replacement contributed 1.48 man Sv in that year. The collective dose of the Krško NPP 
in the year 2001 was already similar to the values reported by other countries.   
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Figure 1. The annual collective doses per operating PWR are given for six Central European 

Countries. 
Conclusions 
 
In the six Central European Countries altogether 32 PWR operated in the year 2001.The 
international databases of performance indicators related to radiation protection as for 
example the ISOE or the UNSCEAR database [8] can be use as an efficient tool in the 
management of radiation protection of workers in a nuclear facilities and regulatory bodies. 
The databases enable the study of performance trends and the improvement of radiation 
protection. 
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