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Abstract: The primary objective of the regulatory process is to ensure that facilities and activities using radioactive material are designed, operated, and decommissioned safely and in accordance with recognized safety standards and best current practice. This involves a variety of measures for the protection of human health (workers and public) and the environment, and includes review of the safety case and supporting safety assessment for the management of radioactive waste and decommissioning. During the last few years, the IAEA has been coordinating a number of international projects (ASAM, SADRWMS, DeSa, etc.) aimed at the harmonization of methodologies for the development of such safety cases and supporting assessments and of approaches to their review by the respective national regulatory authorities. These initiatives have resulted in the consolidation of up-to-date knowledge and experience from over fifty Member States.  They have also lead to the development of recommendations, technical reports and computer based tools (e.g. SAFRAN) that can facilitate the regulatory process and the interface between operators, regulators and other stakeholders involved in radioactive waste management and decommissioning.
This paper presents the work carried out to date on the development of the SAFRAN tool, its functions and its potential application in the regulatory processes for radioactive waste management and decommissioning. 
1. 
Introduction
The internationally agreed nuclear, radiation, waste and transport safety principles [1] established and applied worldwide define clearly the operators’ responsibly for the overall safety of nuclear and other facilities that use radioactive material through their whole lifecycle. The operators are required to develop safety cases and supporting safety assessment [2 and 3], and to review them periodically (e.g. every 5 to 10 years) or in cases of changes that could have a significant impact of the safety of facilities. The regulatory review of safety cases and supporting safety assessments is an important process as it supports the regulatory decision for authorization, amendment or termination of a licence as well as setting the conditions for authorization and the development of  compliance assurance programmes. Consequently, regulatory authorities have to develop, maintain, and ensure adequate resources (in particular sufficient trained staff) to review safety cases and supporting safety assessments throughout the lifetime of the facilities. This needs to be achieved in a timely and effective manner that provides confidence that the regulatory requirements for protection of workers, members of the public and the environment will be met. In particular, it has to be ensured that adequate limits, controls and conditions for the facilities related to waste management and decommissioning activities are clearly presented, justified and documented. Further, it is also necessary to identify any areas where measures for improvements are required.
Some of the key aspects that need to be considered by the regulators in the review process are (see FIG.1) [4]: 

· Relevant safety requirements and criteria,
· Specific aspects to be reviewed (e.g. design logic, dose and risk calculations, limits, controls and conditions),
· Acceptance criteria used in the regulatory review,
· Documentation of findings and decisions.
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The International Atomic Energy Agency (IAEA) has developed safety guidance, as well as technical reports on decommissioning [2 and 4] and waste management [3 and 5]. This guidance is addressed to both operators and regulators. For the latter, the aim is to facilitate the regulatory review process. A substantial part of the basis for this guidance has been performed within international projects (see FIG. 1) such as SADRWMS (Safety Assessment Driving Radioactive Waste Management Solutions) and DeSa (Evaluation and Demonstration of Safety during Decommissioning of Nuclear Facilities).
FIG. 1 IAEA Projects on Demonstration






  of Safety of Radioactive [6]
To support these technical recommendations, the project participants of SADRWMS and DeSa concluded that the practical application of the methodologies developed within these projects would benefit from integration into a software tool allowing users to:


· Visibly, systematically and logically present the predisposal radioactive waste management and decommissioning activities in a structured way, 
· Clearly present and justify the safety assessment, e.g. methodology, assumptions, input data and models,

· Establish a traceable and transparent record of the safety basis for decisions on proposed waste management and decommissioning solutions,

· Demonstrate clear consideration of and compliance with international safety standards and recommendations [2, 3, 7, etc.]. 

On this basis, the SAFRAN (Safety Assessment Framework) software tool has been developed to address these goals. It is envisaged that after finalisation this tool will be made available to Member States in support of their evaluation of safety of existing and planned waste management and decommissioning activities. The SAFRAN tool has been developed as part of the SADRWMS and DeSa projects with the support of the Swedish Radiation Protection Authority (SSI) and the Swedish Nuclear Inspectorate (SKI) now SSM, the UK Decommissioning Authority (NDA), and the French Institute of Radiation Protection and Nuclear Safety (IRSN). 

2. 
SAFRAN Tool
2.1. 
Scope 

The SAFRAN tool has been developed to assist operators, regulators and technical support specialists to both undertake systematic safety assessment; to demonstrate compliance with relevant national and international safety standards and with good practice, and to facilitate independent review of the assessments.
It covers the assessment of:

· Predisposal waste management activities – e.g. collection,  handling, processing, storage and transport prior disposal,
· Decommissioning – immediate or deferred dismantling,
· Interfaces between decommissioning and waste management.
The tool can be applied to all kinds of facilities that use radioactive material of differing levels of complexity (e.g. storage for disused sealed source, high level waste processing facility). It has been tested on a number of existing facilities, e.g. storage of radioactive waste [8] and decommissioning of a nuclear laboratory [9].
The SAFRAN tool is based on the safety assessment methodologies developed by the SADRWMS and DeSa projects as reflected in the IAEA safety standards WS-G-5.2 [2] and DS 284 [10]. 
2.2. Benefits
It is envisaged that the tool will:
· Improve mechanisms for application of safety assessment methodologies, particularly in countries with limited regulatory and operator resources,
· Facilitate the application of the international safety standards and promote the application of good practice by regulators and operators around the world,

· Facilitate the coordination of approaches to regulatory and peer reviews,

· Facilitate documenting the evolution of the safety case and supporting assessment through the lifecycle of a facility (design to decommissioning). This will in turn assist in justification of the safety assessment and the graded approach used.

· Assist with development/update of associated operating procedures,

· Enhance the confidence of stakeholders (e.g. public) in the acceptability of the waste management practices and decommissioning activities and the regulatory decisions associated with them.
The SAFRAN tool can be of benefit for operators, regulatory authorities, decommissioning organisations, international organizations such as IAEA, safety assessment professionals and consultancies, and providers of waste management services.
2.3. General features
SAFRAN tool has been developed in a way that facilitates and guides the users in developing and reviewing safety assessments by: 
· Providing step-by-step guidance on the application of safety assessment methodologies,
· Providing a function to enable regulatory review or other independent reviewers to evaluate the adequacy of safety assessments for facilities with different levels of complexity and hazard and of waste management or decommissioning strategies for facilities or whole sites,
· Enabling the tool to be maintained 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,
· Providing a function for comparison of specific facilities or national approaches with current IAEA safety standards on waste management and decommissioning.
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The SAFRAN tool has a modular structure with the following modules: site and facility description (characterisation), activities, waste characterisation (streams), regulatory framework, safety assessment (assessment context, scenarios, etc.), calculation (SAFCALC) and comparison with IAEA requirements as illustrated in FIG. 2.
FIG 2. Main SAFRAN modules.
(a) Site and facilities 

This module defines one or more facilities on a site that are the subject of the assessment. This could include radioactive waste processing and storage facilities, as well as facilities to be decommissioned (e.g. nuclear power plants, research reactors). Physical elements (e.g. walls, roof of a facility, systems, structures, components, equipment), and their safety functions (e.g., shielding, containment) can also be specified in order to assess their adequacy during the planned activity.
(b) Activities
This SAFRAN module describes all activities associated with (i) a facility or facilities (presented in (a) above) to be decommissioned or under decommissioning and (ii) the pre-treatment, treatment, conditioning or handling of radioactive waste. It is also linked to the waste stream module (see (c) below), where the connections between “elements” containing radioactive materials and waste components with the decommissioning or waste management activities are defined. 

(c)
Waste characterisation (streams)
The waste streams module compiles physical, chemical, radiological and other characteristics that are relevant for each stream (see FIG. 3). Each waste stream starts either with a “primary waste component” or with an “element” containing radioactive material that will become waste after decommissioning. Defining the activities to be performed with a waste component or an element containing radioactive material and the respective output of each activity is an essential part of this waste characterisation process. The definition of output components involves the determination of the properties that are expected to be changed. This module can also handle the conversion of elements (e.g. shielding material) containing radionuclides or contaminated with radioactive material into radioactive waste as a result of a decommissioning activity.
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FIG. 3 An example of a waste stream module

It is important to define input data relating to elements containing radioactive material or waste components before an assessment is carried out. An overview of the waste components and their relationship to the different waste management steps can be illustrated by radioactive waste stream diagrams (separate function of the SAFRAN tool). The tool can also assist in evaluation of material to be released from regulatory control (clearance).

(d)
Regulatory framework
This module is of particular importance for the regulatory process as it provides the basis for the comparison of safety assessment results to the established regulatory requirements, criteria and expectations. The user must specify the regulatory requirements and the types of endpoints and criteria (e.g. dose criteria, dose constraints for public and workers or other types of endpoints such as activity releases or activity concentrations in specific media – air, water, or soil). It is important to note that the requirements on the optimization principle (ALARA) and the graded approach are already included as default general requirements in the SAFRAN tool.

(e)
Calculation (SAFCALC) 

This module implements standard methodologies and performs dose and risk assessments for the selected scenarios (normal operation and accident conditions) during decommissioning and waste management. It can be used as a standalone application, or can be linked to the other SAFRAN modules as it uses the information supplied directly when defining facilities and waste streams. It should be mentioned that the user is not obliged to use this SAFCALC module and can introduce results obtained from any other source (e.g. HOTSPOT, Microshield) into the safety assessment. Direct interfaces with other computer tools are currently being explored.
(f)
Safety assessment
On the basis of the modules presented above, the safety assessment module includes (i) the  definition of the assessment framework (purpose of the assessment, the assessment approach, timeframes, etc.); (ii) the definition and justification of assessment scenarios for normal operation and for accidental conditions; (iii) the calculation of doses and risks to target groups (public or workers)  using the calculation tool SAFCALC , and (iv) analysis of results in terms of regulatory criteria, design criteria and required safety elements and safety functions.
The safety assessment module follows all the main steps of predisposal radioactive waste management [8 and 10] and decommissioning [2 and 11]. Each of the previous modules (i.e. facilities, waste streams, activities, regulatory framework, and methodology) is specifically designed to support the assessment module.

(g)
Comparison with IAEA safety requirements (SAFREQ) 
The results of the safety assessment can be utilised for different purposes, ranging from the demonstration of compliance with regulatory criteria as part of a licence application, determination of waste acceptance criteria, providing detailed definition of operating procedures of a facility to providing support to emergency preparedness.

In order to build confidence in the results and in line with the recent IAEA safety standards on management system requirements [12], the SAFRAN tool also enables the user to assess whether IAEA safety standards are being met, with the help of a questionnaire and guidance on its use.  

(h) Other features
The SAFRAN tool also provides additional features that can be useful for updating the safety assessment and the development of the relevant safety case. These include:

· Help pages to guide the users in filling the various forms within SAFRAN. A separate guide is currently under preparation,
· Comments boxes that allow both users and reviewers to record comments, and thus provide a means of dialoguing,
· Links to documents and other electronic material (e.g. pictures, maps) for uploading as part of the safety assessment,
· Reporting, i.e. to 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). The report that is generated will then require a specialist review for finalisation before submission for regulatory or any other review.
The systematic and modular structure enables reviewers to evaluate all aspects of the assessment from basic input data, to calculation models and assumptions used and to record comments or questions. This SAFRAN review function enables:
· Operator’s review and modification of the assessment if necessary (iteration),

· Independent review of safety assessment results on behalf of the operator, 

· Regulatory review and, if required, approval. 

The present version of the SAFRAN tool 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.

3. Application in regulatory reviews and licensing processes
As presented above, the SAFRAN tool can be used to facilitate the licensing and overall regulatory process associated with predisposal waste management and decommissioning. More specifically it can facilitate:

· The regulatory process and interaction between operator and regulator – the tool offers a basis for the regulatory review process as part of the safety case development process, documentation of reviews and comments, and consideration of comments,
· Independent assessment to be performed by the regulatory authority (with reference to IAEA safety standards),

· Clear presentation of the regulatory requirements and criteria with transparent justification and demonstration of compliance,

· Clear link to the national and international safety standards and opportunity for evaluation of  compliance or not,
· Integrating safety case arguments, demonstration of the application of the approaches to ALARA, graded approach and defence in depth,

· A clearly documented evolution of the safety case (including maps, figures, excel spread sheets) with highlighted improvements, changes and modifications that will allow for a traceable and transparent review of the updated, revised safety assessment,
· Consolidation and traceability of comments and recommendations of independent reviewers, and regulators and the proposed or implemented operator’s resolutions,

· Clear demonstration on how the safety assessment results are or will be implemented in the operating procedures, e.g. radiation protection programme, emergency plan. 
4. 
Application in projects and way foreword 
During the last four years, the SAFRAN tool has been developed and different aspects of the code have been tested on several existing facilities [8]. At present the tool is being applied at the national waste treatment and storage facility in Thailand (see FIG. 4) and the test case is expected to be completed in 2009. The project aims to finalise the SAFRAN tool by the end of 2009 and a working version to be available for broader use and continued testing in 2010.
[image: image3.wmf]Related Projects

Related Projects

Standards Application

Standards Application

Progress on the DeSa 

Progress on the DeSa 

Project

Project

B. Batandjieva, WSS, NSRW

3

rd

EMRAS Project Meeting

21

-

25 November 2005, IAEA, Vienna

Generation

Disposal

SADRWMS

DeSa/FaSa

ASAM/

PRISM

EMRAS 

I and II

Assessment 

performance

Models  inter

-

comparison

Impacts 

evaluation

Safety Demonstration Framework for Management 

of Radioactive Waste and Decommissioning

GEOSAF

International Projects

Future activities will then be focused on the application of the tool on a range of facilities of varying complexity, such as decommissioning of nuclear facilities, and demonstrating the interfaces between safety assessment for predisposal and decommissioning.
FIG. 4 Waste storage facilities at the Thailand
Institute of Nuclear Technology
5.
Conclusions

The IAEA, with the support of the Member States and specific sponsoring organization SSM (Sweden), NDA (UK) and ISRN (France), is developing a tool for evaluation of the safety of predisposal radioactive waste management and decommissioning activities that will assist regulatory processes, especially in countries with limited human and financial resources. It is expected that after completion of the software development in 2010 regulatory authorities will be able to benefit from the application of the SAFRAN tool through the management of information and data in the same medium and the use of a common platform by operators and regulators to perform and review safety assessments, respectively. This will enable both parties to discuss results effectively and to address decommissioning and waste management safety issues in a coherent way. It will also provide an up-to-date link to international safety standards and recommendations on planning and carrying out regulatory review.
In principle, the software tool could also be extended in the future to cover safety assessment for radioactive waste disposal as the basic methodologies used are similar to those applied for pre-disposal waste management and decommissioning. Should users of SAFRAN desire this extension of the scope, mechanisms for the implementation of the extended methodology (e.g. with regard to timeframes) need to be developed. The substantial benefit from such extension would lie in the fact that then all activities related to the management of radioactive waste could be addressed coherently within one software tool serving as a unifying data basis as well as aiding the development of consistent safety assessments and their review.
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