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INTRODUCTION 
 
The International Atomic Energy Agency (IAEA) Safety Assessment Framework (SAFRAN) 
tool was developed to apply the methodologies for safety assessment examined in two IAEA 
international projects, www.iaea.org.  

(1) Predisposal Waste Management: Safety Assessment Driving Radioactive Waste 
Management Solutions (SADRWMS). The purpose of the SADRWMS project is to 
examine the application of safety assessment methodology to predisposal waste 
management practices and facilities, including waste storage. In comparing 
international approaches to safety assessment in these areas, the objective is to 
improve and harmonize such approaches and methodologies.  

(2) Decommissioning: Evaluation and Demonstration of Safety during Decommissioning 
of Nuclear Facilities (DeSa). The overall aim of the DeSa project is to contribute to 
the development of a harmonised approach to the evaluation and review of safety 
assessment for the decommissioning of civilian nuclear facilities.  

 
The SAFRAN tool applies the safety assessment methodologies developed by these projects. 
Its specific objectives are to assist operators, regulators and technical support specialists in 
performing systematic and structured safety assessments in compliance with national 
regulations, relevant international safety standards, and good international practice through: 
- the development of a user friendly tool that assists the application of the safety 

assessment methodologies developed by SADRWMS and DeSa; 
- investigating uses of the SAFRAN tool through performance of safety assessments for a 

selected number of predisposal and decommissioning test cases, capture lessons learned 
and improve the tool accordingly; 

- providing a function within the tool to assist with both the development and the review 
of safety cases for predisposal radioactive waste management and decommissioning; 

- providing a function within the tool to enable independent reviewers, including 
regulators, to determine the adequacy of safety assessments for facilities with different 
complexities and hazards; and 

- maintaining the tool as an up-to-date web-based application with user-support providing 
selected test-case examples of SAFRAN use, links to other relevant 
national/international projects, and a utility for feedback to enable future and ongoing 
improvement of the software tool. 

 
The SAFRAN tool allows the user to visibly, systematically and logically address pre-disposal 
radioactive waste management and decommissioning challenges in a structured way. It also 
records the decisions taken in such a way that it constitutes a justifiable safety assessment of 
the proposed management solutions. 
 
SAFRAN ARCHITECTURE 
 
Each SAFRAN project file consists of the following modules: facilities, waste streams, 
activities, regulatory framework, methodology and safety assessments. These modules may be 

http://www.iaea.org/


accessed in any given order, but some items need pre-defining, e.g. you need to first define a 
facility before you can start to develop a safety assessment for this facility.  Figure 1 
illustrates the overall architecture of the current SAFRAN tool. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. SAFRAN architecture presenting the modules that support the safety assessment. 
 
Facilities. Facilities define the test site, including radioactive waste processing and storage 
facilities as well as facilities to be decommissioned (e.g. waste management facilities, 
reactors). Physical elements (e.g. roof of a facility, structures, equipment), and safety 
functions (e.g., shielding, containment) can also be specified in order to assess their adequacy 
in any given safety assessment.  
 
Activities. This section describes all activities that elements containing radioactive materials 
(for decommissioning) and the radioactive waste (for waste management activities) will be 
subjected to. It is linked to the waste stream module, where the connections between elements 
containing radioactive materials and waste components with the decommissioning or waste 
management activities are defined.  
 
Waste Streams. Waste streams can be defined. Each waste stream consists either of a primary 
waste component or an element containing radioactive materials subject to decommissioning 
as starting point. Defining the activities performed with this waste component or elements 
containing radioactive materials and the respective output of this activity (one or more) is an 
essential part of this characterisation process. The definition of output components involves 
the determination of the properties subject to be changed and also can handle the conversion 
of elements containing radioactive materials into radioactive waste through a 
decommissioning activity. 
 



Input data on elements containing radioactive materials or waste components are needed 
before an assessment can be carried out. An overview of the waste components defined and 
their relationship with regard to the different process steps can be illustrated by radioactive 
waste stream diagrams. The tool also assists assessments for clearance. 
 
Regulatory Framework. The user must enter user-defined definitions of general regulatory 
requirements and specify the types of endpoints and criteria to be used in the different safety 
assessments. Note that, as general requirements, both the optimization principle (ALARA) 
and the Graded Approach are already included as default. 
 
In addition to these qualitative criteria, types of endpoints for quantitative criteria are 
specified. These can consist in dose or risk criteria, but also can relate to other types of 
endpoints such as activity releases or activity concentrations in specific media. Clearance 
levels and criteria are also included in this module. 
 
Methodology – SAFREQ. This tool enables the user to assess whether IAEA safety 
standards are being met, with the help of a questionnaire to fill-in and guidance to help 
answers to be given. 
 
Safety Assessment. A safety assessment consists of the definition of the purpose of the 
assessment and the assessment approach, the definition of assessment cases for normal 
operation and for accidental scenarios, the assessment of doses and risks arising from these, 
and their analysis in terms of regulatory criteria as well as with regard to the design of 
facilities and processes and required safety elements and safety functions. 
 
A safety assessment module is available for all main steps of predisposal radioactive waste 
management and decommissioning activities. Each of the other modules (i.e. facilities, waste 
streams, activities, regulatory framework and methodology) is specifically designed to 
support safety assessments for these activities following the SADRWMS and DeSa 
methodologies. 
 
The outcome of the safety assessment can be utilised for a different purposes ranging from 
selecting an adequate site, providing detailed definition of procedures for the operation of a 
facility, assessing compliance with regulatory criteria and providing monitoring and 
maintenance or provisions for emergency preparedness. 
 
Calculation Tool – SAFCALC. This tool implements standard methodologies and performs 
dose and risk assessments for a number of scenarios (normal operation and accident 
conditions) of relevance for safety assessment in decommissioning and waste management. It 
can be used as a standalone application, or linked to the other SAFRAN modules. SAFCALC 
directly uses the information supplied when defining facilities and waste streams.It should be 
mentioned that the user is not obliged to use this tool and can introduce the results obtained in 
the safety assessment. 
 
Other Features. SAFRAN also support a number of other features, both in terms of usability 
and applicability. This can greatly assist in the elaboration of the safety case. These include: 
- help pages to guide the users in filling the various forms within SAFRAN; 
- comments boxes that allow both users and reviewers to record comments, and thus 

provide a means of dialoguing; 
- link to documents and other electronic material (e.g. pictures, maps) for uploading as 



part of the safety assessment; and 
- reporting, i.e. create a Microsoft Office© Word file that contains all the steps of the 

safety assessment performed as well as the characteristics of the relevant waste 
components, facility and waste stream diagrams (in Microsoft Office© PowerPoint). 

 
FUTURE ACTIVITIES 
 
The SAFRAN tool is being developed in three phases: (1) to test the existing prototype on 
selected number of facilities (completed); (2) to establish a number of resource databases, e.g. 
software package, user’s guidelines, website (currently under development); and (3) to 
implement the final software to selected test facilities (scheduled for 2008). The project aims 
to finalise the SAFRAN tool by the end of 2009. A working version will be available for 
testing in late summer 2008. 
 
SAFRAN is available, in English and in Russian, free of charge and can be downloaded on 
http://www.project.facilia.se/safran/. Registration is required to enable developers to inform users 
of latest updates and news. A series of test cases will be also available to illustrate SAFRAN’s 
applicability..  
 
ACKNOWLEDGEMENT 
 
The IAEA would like to thanks all organisations that have so far participated into the test 
cases within the following countries (in alphabetical order): Belarus, Croatia, Chile, Cuba, 
Moscow, Slovenia, and USA. Sponsoring organisations currently include the Swedish 
Radiation Protection Authority (SSI), The Swedish Nuclear Inspectorate (SKI), the UK 
Decommissioning Authority, and the French Institute of Radiation Protection and Nuclear 
Safety (IRSN).  
 
REFERENCES 
 
 INTERNATIONAL ATOMIC ENERGY AGENCY, Decommissioning of Facilities Using Radioactive 

Material, IAEA Safety Standards Series No. WS-R-5, IAEA, Vienna (2006). 
 INTERNATIONAL ATOMIC ENERGY AGENCY, Predisposal Management of Radioactive Waste, 

Including Decommissioning, IAEA Safety Standards Series No. WS-R-2, IAEA, Vienna (2000).  
 INTERNATIONAL ATOMIC ENERGY AGENCY, Safety Assessment for the Decommissioning of 

Facilities Using Radioactive Material, Draft Safety Guide DS376, IAEA, Vienna 
 INTERNATIONAL ATOMIC ENERGY AGENCY, Safety Assessment for Nuclear and Radiation Facilities 

Other Than Reactors and Waste Repositories, Draft Safety Guide DS284, IAEA, Vienna 

https://company.facilia.se/exchweb/bin/redir.asp?URL=http://www.project.facilia.se/safran/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


