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Background 
 
In response to pressures from deregulation and from ageing of the global nuclear power plant 
fleet, radiation protection personnel have found that occupational exposures are best managed 
through proper job planning, implementation and review to ensure that exposures are “as low as 
reasonably achievable”(ALARA). A prerequisite for applying the principle of optimisation to 
occupational radiation protection is the timely exchange of data and information on dose 
reduction methods.  To facilitate this global approach to work management, the OECD Nuclear 
Energy Agency (NEA) launched the Information System on Occupational Exposure (ISOE) in 
1992.  The objective of ISOE is to provide a forum for radiation protection experts from both 
utilities and national regulatory authorities to discuss, promote and coordinate international co-
operative undertakings for the radiological protection of workers at nuclear power plants. 
 
Participation in ISOE includes representatives from both utilities and national regulatory 
authorities. Since 1993, the International Atomic Energy Agency (IAEA) has co-sponsored the 
ISOE Programme, thus allowing the participation of utilities and authorities from non-NEA 
member countries, and since 1997 has formed a Joint Secretariat with the NEA. Four ISOE 
Technical Centres (Europe, North America, Asia, and IAEA) manage the day-to-day technical 
operations. 
 
The ISOE Programme includes the world’s largest occupational exposure database, and a 
network of utility and authority radiation protection experts for the exchange of ALARA 
information and experience.  Since its inception, ISOE participants have used this dual system of 
databases and communications networks to exchange occupational exposure data and information 
for dose trend analyses, technique comparisons, and cost-benefit and other analyses promoting 
the application of the ALARA principle in their local radiation protection programmes.  As the 
ISOE programme approaches its 15th year of experience in operational radiation protection, it has 
embarked on a strategic review of its operations in order to optimise its value to participants.   
 
Information System on Occupational Exposure 
 

“... the exchange and analysis of information on individual and collective 
radiation doses to the personnel of nuclear installations and to the employees of 
contractors, as well as on dose-reduction techniques, is essential to implement 
effective dose-control programmes and to apply the ALARA principle...”  

 



The above extract from the current “ISOE Terms and Conditions (2004)” summarises the context 
within which the Information System on Occupational Exposure (ISOE) was created in 1992 by 
the NEA, and within which it continues to operate.  Since 1992, the ISOE programme has 
facilitated and supported the optimisation of worker doses in nuclear power plants through a 
communication and experience exchange network for radiation protection managers of nuclear 
power plants and national authorities world wide, and through the development and publication 
of improved work management procedures. 
 
ISOE Participation: 
 
Since 1992, the number of actively participating commercial nuclear power plants has continued 
to increase. At the same time, the extent to which participating units supply their occupational 
exposure data to the database has also grown. As of 2005, the ISOE programme included 71 
Participating Utilities (332 operating reactor units; 39 shutdown units) in 29 countries, and 
Participating Authorities from 25 countries.  The four ISOE Technical Centres manage the 
programme’s day-to-day technical operations, providing technical support and special analyses to 
the participants. 
 
ISOE Products: 
 
The ISOE programme offers a variety of products in the occupational exposure arena, such as: 
 

• The world’s largest database on occupational exposure from nuclear power plants - 
The ISOE database includes information on occupational exposure levels and trends at 478 
reactor units (403 operating and 75 in cold-shutdown or some stage of decommissioning) in 
29 countries. This database thus covers 91% of the total number of power reactors (442) in 
commercial operation throughout the world. Using the ISOE database, exposure trends can 
be displayed by country, by reactor type, or by other criteria such as sister-unit grouping. 
 
Figure 1:  Total number of reactors included in the ISOE occupational exposure database (1993-2004) 

0

100

200

300

400

500

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Total ISOE Operating (ISOE)
Shutdown (ISOE) Operating (global)

 
 

• A yearly analysis of dose trends and an overview of current developments, through 
ISOE Annual Reports - The ISOE Annual Reports summarise recent information on 
levels and trends of average annual collective dose at the reactors covered by the database, 



provide special data analyses and dose studies, outage experience reports, summaries of 
ISOE Symposia, and information on principal events in ISOE Participating countries.  
Figure 2 shows the general trend in average collective dose per operating reactor from 
1992-2004 as contained in the 2004 ISOE Annual Report.  More detailed information is 
available to participants through direct access to the ISOE occupational exposure database.     

 
Figure 2: Average collective dose for operating reactors in ISOE, excluding/including LWGRs (1992 - 2004) 
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• Detailed studies, analyses, and information on current issues in operational radiation 
protection, through ISOE Information Sheets – Dosimetric and other data from nuclear 
power plants provide an ideal basis for studies on dose related to certain jobs and tasks, 
such as refuelling, steam generator replacement, insulation work, etc. These studies are 
published by the Technical Centres as ISOE Information Sheets and distributed to the ISOE 
participants.  The Technical Centres also support their regional members through response 
to special requests and the organisation of benchmarking visits. 

 
• A system for rapid communication of radiation protection-related information, such 

as effective dose reduction approaches and implementation of work management 
principles - Anytime a utility wishes to share experience on good practices, radiological 
problems or other technical issues, the ISOE network may be used to request or send 
information through the email system and web forums.  This allows rapid responses and 
interaction between interested participants.  



• A forum for discussing occupational exposure management issues through ISOE 
workshops, symposia and newsletters - Each year, an international symposium on 
occupational exposure management at nuclear power plants is organised. The objective of 
these symposia is to provide a forum for radiation protection professionals from the nuclear 
industry and regulatory authorities to exchange practical information and experience on 
occupational exposure issues in nuclear power plants.  The ISOE programme also regularly 
produces the ISOE Newsletter to keep its membership informed on topics of interest within 
the ISOE community. 

 
ISOE Future: 
 
As the ISOE programme approaches its 15th year of experience in operational radiation 
protection, it has embarked on a strategic review of its operations in order to promote its use, 
optimise its value to participants, and work towards the renewal of its Terms and Conditions.  
The strength of ISOE is based on its combination of occupational dose data, dose reduction 
experience, analyses, information exchange and its ability to provide a common forum of utilities 
and regulators.  In order to capitalise on strengths, the ISOE programme will continue to 
undertake its core activities of: 
 

□ collecting and analysing occupational exposure data, and  
□ providing an information sharing forum for participating utilities and regulators to 

exchange good practice and experience in occupational exposure reduction at nuclear 
power plants. 

 
Additionally, the programme will implement improvements to better meet user needs identified 
through a strategic programme analysis and direct feedback from its users, focussing on: 
 

□ User Needs and Products 
□ Information Exchange 
□ Operations and Organisation 

 
While the collection and analysis of occupational exposure data remains a central pillar of the 
ISOE programme, it is the exchange of this information and related experience that brings the full 
value to its participants.   
 
To accomplish this, the ISOE programme will continue to sponsor its broadly-attended annual 
International ALARA Symposia, with new plans to rotate through all four ISOE regions.  
Technical Centres also host regional Symposia to meet regional needs.  The combination of 
international and regional ISOE ALARA Symposium provides a valuable forum for radiation 
protection professional to meet, discuss and share information, building linkages and synergies 
between the ISOE regions to develop a global approach to work management.   
 
Additionally, in order to support the ISOE membership in their day-to-day operations, the web-
based ISOE Information Network (www.isoe-network.net) has been formally launched and the 
extensive ISOE occupational exposure database, previously available through CD-ROM, is being 
migrated to a web-enabled application within the website.  With the addition of all available 
ISOE products as part of the ALARA Library, as well as web forums for participants, the ISOE 



Network will provide a “one-stop” web-based ISOE/ALARA information and experience 
exchange portal on dose reduction and ALARA resources for ISOE membership. 
 
With a view towards renewed ISOE Terms and Conditions, an important goal of the above work 
is to develop a programme that builds on ISOE strengths to make it a primary information source 
and communications network for the occupational radiation protection community. 
 
 
More information on the joint NEA/IAEA Information System on Occupational Exposure 
can be found at: 
 http://www.nea.fr/html/jointproj/isoe.html 
 http://www.isoe-network.net 


