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ABSTRACT 
 

The Regional TC Project in Europe RER9076 “Strengthening Safety and Reliability of Fuel 

and Materials in Nuclear Power Plants” was launched in 2003 as a four-year project and was 

subsequently extended in 2006 to run through 2008.  

 

The purpose of the Project is to support the Central and Eastern European countries with the 

necessary tools to fulfill their own fuel and material licensing needs. The main objective will 

be to provide quality data on fuel and materials irradiated in power reactors and in dedicated 

experiments carried out in material test reactors (MTRs). 

 

Within the framework of the Project, ten tasks were implemented. These included 

experiments performed at the test facilities in the Region, training courses and workshops 

related to fuel safety. 

 

While several tasks are expected to be completed by the end of RER9076, some remain. It 

would be desireble to initiate a new RER Project from the next TC cycle (2009-2011) in order 

to take over RER9076 and to implement new tasks required for enhancing fuel safety in the 

Region. 
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BACKGROUND 

In Central and Eastern European countries (CEECs), many operational nuclear power plants 

were designed and supplied by the former Soviet Union without adequate development of the 

local infrastructure and technology transfer. The IAEA supports increased efforts for the 

safety and reliability of fuel and materials, especially licensing to maintain safe, reliable and 

cost-effective operation of nuclear power plants in these countries. 

Since the beginning of the 1990s, the IAEA’s support for the safety authorities and utilities of 

Central and Eastern European countries has increased in the area of fuel and materials 

licensing through several programmes. 

The IAEA programmes on fuel licensing include Fuel Modelling (Technical Cooperation 

(TC) Project RER/4/012) and Fuel and Code Licensing (TC Project RER/4/019). Through 

these two projects assistance to CEECs to develop licensing capabilities has been initiated and 

computer codes have been provided to analyse fuel performance. 

In 2000-2001, the OECD-NEA/IAEA group compared and appraised safety criteria between 

western pressurized water reactors and WWER reactors. The group stated the need to further 

develop the safety criteria related to high burnup and new materials. 

Data for licensing are equally needed by utilities to present their case for licensing, by the 

safety authorities to document their opinion on the safety of the case and by the industry to 

give new orientation to the reactor or fuel design. 

Data obtained from experiments in material test reactors (MTRs) and hot cells will make it 

possible for utilities to document the licensing request and for the safety authority to 

formulate an opinion on this request.  

OBJECTIVES 

It is essential to obtain data related to fuel safety and reliability from various tests and to 

disseminate that knowledge to those who implement fuel licensing, operate nuclear power 

plants, carry out research and development and design fuels. To achieve these objectives, the 

IAEA launched TC Project RER9076, “Strengthening Safety and Reliability of Fuel and 

Materials in Nuclear Power Plants” in 2003 in order to perform tests using fuels for reactors 

in CEECs, to perform post irradiation examinations using failed fuels and to hold regional 

training courses and workshops to improve the competence of engineers/scientists related to 

fuel safety and reliability.  

STATUS OF THE PROJECT 

At the kick-off meeting held in February 2003, the participants agreed to implement the 

following tasks within the framework of Project RER9076: 

o Upgrading of hot cells and semi-hot cells in the CEECs; 

o Obtaining a transportation cask to transport irradiated fuel from NPPs to hot cells; 

o Tests to evaluate the local power peaking induced by control rod couplers in WWER 

440 reactors; 

o Regional training courses on fuel safety and reliability. 

Since then, the scope of the Project has been extended so as to respond to requests from 

Member States. Table 1 shows the list of tasks and the status of implementation of each task. 

While several tasks have been finished, some of them may not be completed by the end of the 

Project in 2008.  
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Table 1 - Tasks implemented within the framework of RER9076 

 

Task 

No. 

Title Status of 

implementation 

1 Upgrading of semi-hot cells in the Region Completed 

2 Upgrading of hot cells in the Region On-going 

3 Obtaining a transportation cask for irradiated fuel  Completed 

4 Local power peaking induced by control rod couplers in 

WWER 440 reactors. 

On-going 

5 Regional training courses on fuel safety and reliability  On-going 

6 Crud deposition on fuel On-going 

7 Lifetime assessment of reactor pressure vessels (RPVs) and 

reactor core internals (RCIs) 

On-going 

8 Paks-2 fuel project On-going 

9 Workshop on fuel safety Completed 

10 Workshop on criticality/burnup credit in spent fuel pool Completed 
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In order to move ahead with the Project, the Steering Committee (SC), who meets once a year, 

deliberated the activity plans proposed by the participants and decided the work plan for the 

year. The International Programme Group (IPG) meeting, also organized once a year, 

discussed the progress achieved since the last IPG meeting and activity plan for the next year. 

 

PROGRESS ACHIEVED 

1. Upgrading of Semi-Hot Cells in the Region 

The task for upgrading of the semi-hot cells was proposed by the Institute of Metal Science / 

Bulgarian Science Academy (IMS/BSA) in order to reduce unnecessary exposure of operators 

and to improve operability of the semi-hot cells at the Kozloduy nuclear power plant (NPP), 

where the mechanical tests and structural investigations on the surveillance samples of reactor 

pressure vessels exposed at the power reactors are carried out. The expert mission sent by the 

IAEA developed a recommendation on procurement of two kinds of tools, a remote tongs and 

a manipulator. Procurement of these tools was realized in 2004 with financial support from 

the IAEA. Figure 1 shows the layout of the semi-hot cells. Since these tools are set on carriers 

together with radiation shields and can be moved, operators can treat radioactive materials 

using these tools corresponding to the level of radioactivity of the material. 
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Figure 1 Layout of Semi-Hot Cells in Kozloduy and Access of Manipulators to Each Cell 
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2. Upgrading of Hot Cells in the Region 

The task for upgrading of hot cells was proposed by the Institute for Nuclear Research (ICN), 

Pitesti, Romania. The purpose is to make the ICN able to perform post irradiation 

examinations (PIEs) of fuel irradiated at commercial reactors or material test reactors (MTRs). 

In addition, the ICN would like to improve its technical capability so that it can perform in-

pile steady state, ramp or power excursion tests using its steady state and power pulse test 

reactors.  

In order to implement the task, the ICN developed a comprehensive plan for the upgrading of 

hot cells and for in-pile tests. The plan consists of the procurement of tools, the development 

of test programmes and the training of the institute staff members. The IAEA organized 

several expert meetings to review the plan, develop recommendations and review the progress 

made by the ICN.  

At the meetings, the ICN presented ambitious plans and progress for upgrading of hot cells 

including: 

o Development and installation of under-water fuel inspection devices in the fuel 

inspection bay at Cernavoda NPP; 

o Transportation of irradiated fuel from the NPP to the hot cell laboratory; 

o Installation of irradiated fuel from the transportation cask to the hot cells; 

o Non-destructive examinations; 

o Destructive examinations. 

Meanwhile, the in-pile test plans consist of LOCA tests with pre-irradiated and irradiated 

CANDU fuel and power pulse tests with pre-hydrided and normal WWER fuel. Some of test 

plans were presented at a CANDU owners group meeting to receive comments by CANDU 

utilities.  

The experts sent by the IAEA recommended that the plans should be achieved on a step-by-

step basis, soliciting financial support from possible donors such as the Government of 

Romania, the European Union or the IAEA. The experts also recommended that the IAEA 

should support their activities by organizing expert missions, fellowships or scientific visits.  

 

3. Obtaining a Transportation Cask for Irradiated Fuel 

At the kick-off meeting of the Project held in February 2003, it was suggested that a 

transportation cask be obtained to transport damaged fuel from NPPs to a hot cell laboratory. 

In response to this suggestion, the Project organized a task group to evaluate the need for the 

transportation of irradiated fuel and possible casks that could meet those needs. Accordingly, 

a transportation cask for CANDU fuel irradiated at Cernavoda NPP was purchased. 

Figure 2 shows the transportation cask designed by the ICN, manufactured by a Romanian 

company and delivered to the hot cell facility in ICN, Pitesti.  

The application of the new cask has been approved by the National Commission for Nuclear 

Activities Control (CNCAN). 
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Figure 2  Transportation cask for irradiated CANDU fuel 
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4. Local Power Peaking Induced by Control Rod Couplers in WWER 440 Reactors. 

Background 

Local power peaking caused by relatively large water volume at the coupler region of the 

control rod assembly in the WWER440 reactor core was discovered some years ago and is 

believed to have caused several fuel failures during operation in VVER-440 reactors.  

Relatively extensive analytical work has been performed under the frame of Atomic Energy 

Research (AER) activities by Czech, Russian, Hungarian and Finnish organisations during the 

last 3 years. Results of this work indicate that: 

• A complex geometry of this part of the core requires detailed fine mesh modelling; 

• A coupler causes high power peaks in neighbouring fuel assemblies; 

• Fuel rod performance and lifetime is strongly impacted by power peaking and cycling 

through control rod movements during normal operations; 

• An experimental confirmation and extension of the database is desired; 

• Change in the design of the coupler seems to be inevitable. 

According to the results of analytical work performed so far, a water gap at the coupler region 

may cause up to 60% local power spike on the fuel rods in the neighboring fuel assemblies. 

This means, that the 325 W/cm linear heat rate limit may be violated under certain operating 

conditions, particularly during load follow operations. Such power cycling has a significant 

impact on fuel and rod cladding material stress; fatigue load and overall fuel lifetime. 

While some limited experimental work has already been performed in NRI and RRC-KI, 

more extensive experimental data under different boron concentration and fuel-to-control rod 

configurations is necessary to confirm analytical results. New modified designs of the coupler 

and new fuel will be included into the testing programme. 

Some design modifications using Hafnium plating in the coupler region have been proposed 

and also evaluated by the RRC-KI and TVEL fuel provider. Experimental verification of the 

solution backed by extensive analytical work should represent the part of the solution-seeking 

process. 

Objectives 

The purposes of the task are to verify the new solutions proposed, establish/complement the 

non-proprietary experimental database and define a set of benchmarks focused on this 

important safety related subject, which would be made internationally available to all parties 

involved in WWER-440 fuel licensing, core design and surveillance technical support. 

Results 

The experiments were carried out at the LR-0 critical facility (see Figure 3) located in the NRI, 

Rez, where a control rod assembly and neighbouring fuel assemblies with actual geometries 

are installed. Figure 4 shows the test section where the control rod assembly is surrounded by 

six fuel assemblies. 

Table 2 shows the test matrix. In order to evaluate the effect of introduction of a new control 

rod assembly with Hafnium (Hf) plates on the coupler region, four tests, changing control rod 

assembly design (with and without Hf plates) and boron concentrations, were performed. 

Results of the tests, together with test section geometries and test conditions needed to 

prepare input data, were transferred to the participants so that they could perform a 

benchmark analysis. Figures 5 and 6 show examples of experimental data and results of 
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benchmark analysis carried out by Skoda. These figures indicate that the local power peaking 

caused at the coupler region can be eliminated by placing the Hf plates (between 41 and 56 

cm height). The figures also indicate that the MCN code can appropriately predict the power 

distribution obtained at the tests. 

Remaining work within the framework of this task is to perform code-to-code benchmark 

analysis so as to demonstrate that the neutronics codes owned by the participants can 

accurately predict power distributions under operating conditions at actual reactors. 
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TABLE 2 TEST MATRIX 

 

Variant notation  boric acid concentration c
B 

(g/l)  hafnium inserts  

A  0  No  

B  0  Yes  

C  2.5  Yes  

D  2.5  No  

 

 

 

Figure 3  LR-0 Critical test facility in NRI, Rez Figure 4 Cross section of the test  

         section 
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Fig. V1.3  Comparison of calculated and measured peaking factors Ki, Variant 1 

(CB = 0.0, no Hf), MCNP calculation 50000/500
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Figure 5  Comparison of axial power distribution (zero boron, no Hf plate) 

Fig. V2.3  Comparison of calculated and measured peaking factors Ki,  Variant 

2 (CB = 0.0, Hf = 0.6 mm), MCNP calculation 50000/500
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Figure 6 Comparison of axial power distribution (zero boron, with Hf plate) 
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5. Regional Training Courses on Fuel Safety and Reliability 

The purpose of this training course is to provide participants who are in charge of design, 

operation, maintenance and licence of fuel in the CEECs with knowledge relevant to fuel 

safety. Argonne National Laboratory (ANL) in USA hosted the training course. So far, over 

forty participants have participated in the RTC. The third course, which will be held in 

November 2007, will focus on management and licensing of fuel. 
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6. Crud Deposition on Fuel 

Background  

Activated cruds are deposited on out-of-core surfaces; mainly steam generators, resulting in 

high radiation fields and high doses of plant maintenance staff. In order to reduce workers’ 

doses resulting from the crud build-up in primary systems, decontamination of primary 

systems including steam generators is carried out.  

Large-scale crud deposition on fuel surface was observed at Loviisa NPP and Paks NPP 

during the cycle just after steam generator decontamination. From 1993 to 2001 at Paks NPP, 

eighteen steam generators were decontaminated in units 1, 2 and 3. Following years of 

operation, Paks NPP found a thermal-hydraulic anomaly in the reactor cores caused by 

increased hydraulic resistance of fuel assemblies resulting from crud deposition on the fuel 

surface.  

The reason for these high corrosion products having been released in the primary systems was 

presumed to be that the treatment of primary system metal surface after decontamination was 

not appropriate. 

In both cases it resulted in high safety (Paks NPP) and economic (Paks NPP and Loviisa NPP) 

penalties. 

Objective 

The main objectives of the project is to prepare recommendations for strategy of water 

chemistry and decontamination based on the results of experiments carried out at a research 

reactor to avoid crud deposition on fuel surface, to stop corrosion product release after 

decontamination, to form protective layer on SG tube surface, to determine chemistry limits 

after decontamination and to understand mechanism of crud deposition on fuel surface and 

grids 

Work plan 

The experiments are now in progress using the RVS-4 Loop in NRI, Rez. Figure 7 shows the 

schematic layout of the test loop. Table 3 shows the test matrix. It is planned to carry out four 

cases changing the conditions of flushing and passivation. After a certain time of operation, 

the surfaces of heated rods and SG tubes will be examined. 

The first test was carried out in 2006. 
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Figure 7   Schematic layout of the test loop RVS-4 in NRI, Rez 

 

 

TABLE 3   TEST MATRIX 

 

 

 TOC: total organic carbon 

 DECO: Decontamination 

 

TESTS 1A 1B 2A 2B

Pre-oxidation

DECO

Flushing

            low values TOC

         higher values TOC

Passivation

Loop operation

            after  DECO
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7. Lifetime Assessment of Reactor Pressure Vessels and Reactor Core Internals 

Background 

Radiation damage is one of main degrading mechanisms of all reactor pressure vessels (RPV) 

and is the primary factor in determining their lifetime when integrity of RPVs is assessed. 

Several factors usually determine the radiation damage value in RPV materials as 

characterized by changes in their resistance against fast fracture:  

− Initial material properties and structure including its chemical composition. 

− Irradiation conditions: neutron flux, spectrum and fluence, and irradiation temperature. 

Effects of both sets of parameters are studied in several national and international 

programmes but there is no complex document based on surveillance specimen programmes 

that analyse and summarize conditions and methods for evaluation of radiation damage in 

WWER RPV wall – transfer of data from surveillance specimens into different depths of RPV 

wall. 

Reactor pressure vessel internals are affected by high reactor irradiation, temperature, and 

corrosion environment in the reactor radiation field as well as high frequency vibration 

loading. Procedures for lifetime assessment of reactor structural components cannot be fully 

applied for internals due to their specific loading conditions and materials used for their 

manufacturing. Thus, the proposal of a procedure for such assessment should be based on 

detailed analysis of operating loading of internals as well as on the knowledge of changes of 

material properties during reactor operation. 

Objectives 

The objectives of this task are to perform necessary analytical calculations and evaluation of 

available experimental data from surveillance specimen programmes and attenuation 

experiments, as well as existing codes and standards procedures, in order to prepare 

documents for the evaluation of radiation damage in WWER RPV wall and for assessment of 

lifetime of WWER RPV internals. 

Work planned 

Table 4 provides the work plan which consists of three steps. Some parts of the work have 

been finished under the contracts from 2004 to 2006. It is expected that documents will be 

developed for the application of surveillance data to WWER RPV characterisation and for 

lifetime assessment of WWER RPV internals by the end of the Project in 2008. 
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TABLE 4 WORK PLAN FOR DEVELOPMENT OF DOCUMENTS ON LIFETIME 

ASSESSMENT OF RPV AND RCI 

 

Steps Reactor Pressure Vessels Reactor Core Internals 

1 Review, analysis and evaluation of 

existing design of Surveillance 

Specimen Programmes for RPVs of 

WWER type, experience with their 

realisation in comparison with existing 

Codes and standards. 

Review, analysis and evaluation of 

existing Codes and standards for 

evaluation of RPV internals 

conditions and state during reactor 

operation. 

2 Analysis and summarization of results 

and experience with operation of 

Surveillance Specimen Programmes 

Analysis and summarization of 

results and experience with 

operation of RPV internals 

3 Summarization of existing methods for 

evaluation of Surveillance Specimen 

Programmes and the use of their data 

for WWER RPV integrity assessment 

Summarization of existing 

information and approaches and 

preparation of a document for 

lifetime assessment of WWER 

RPV internals 
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8. Paks-2 Fuel Project 

Background 

On 10 April 2003 severe damage of fuel assemblies took place in an incident at unit No. 2 of 

Paks Nuclear Power Plant in Hungary. The assemblies were being cleaned in a special tank 

below the water level of the spent fuel storage pool in order to remove crud buildup. That 

afternoon the chemical cleaning of assemblies was completed and the fuel rods were being 

cooled by circulation of storage pool water. The first sign of fuel failures was the detection of 

some fission gases released from the cleaning tank during that evening. The cleaning tank 

cover locks were released after midnight and this operation was followed by a sudden 

increase in activity concentrations. The visual inspection revealed that all 30 fuel assemblies 

were severely damaged. The first evaluation of the event showed that the severe fuel damage 

happened due to inadequate coolant circulation within the cleaning tank. The damaged fuel 

assemblies were removed from the cleaning tank in 2006 and are stored in special canisters in 

the spent fuel storage pool of the Paks NPP. 

 

The Paks incident was discussed within the CSNI (June 2003), and a recommendation was 

made to undertake actions for improving the understanding of the incident sequence and of 

the consequence this had on the fuel. As a first step in accomplishing this, a meeting was 

organized to assess the current status of the fuel inspection at the Paks site and explore means 

for sharing the knowledge one could gain from examinations of the Paks fuel and from 

analytical work. Representatives from Hungary, France, Germany, Russia and the United 

States as well as from the IAEA and the NEA-OECD attended this meeting, which was held 

in Budapest on 22 August 2003. The participants agreed that an international collaboration 

should be pursued to the extent feasible. The NEA-OECD projects could be a model for such 

collaboration, including co-ordination with the IAEA. The CSNI Meeting (December 2003) 

authorized the Secretariat to continue to address the technical interest and explore the 

possibility of starting the NEA-OECD - IAEA Paks-2 Project. The Steering Committee 

meeting of RER9076 held in June 2004 agreed the framework of the Project. The Project was 

divided into two phases: Phase 1 for analytical study of the event would be led by the IAEA 

and Phase 2 for post irradiation examination of damaged fuel would be led by the NEA. 

Objectives of Phase 1 

The project aims to support the understanding of fuel behaviour in accident conditions on the 

basis of analyses of the Paks-2 event. Numerical simulation of the most relevant aspects of the 

event and comparison of the calculation results with the available information will be carried 

out. A database has been collected to provide input data for the code calculations. The 

activities covered the following three areas: 

− Thermal-hydraulic calculations to describe the cooling conditions possibly established 

during the incident;  

− Simulation of fuel behaviour to describe the oxidation and degradation mechanisms of 

fuel assemblies, by means of transient fuel codes or severe accident codes; 

− Estimation of the release of fission products from the failed fuel rods.  

 

Work done 

A total of three meetings was organized to evaluate thermal-hydraulic/fuel 

behaviour/radioactivity release during the incident. At the first meeting held in January 2006, 

the participants agreed that the main cause of fuel failure had to be the unexpected bypass 
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flow. It might have been caused by inaccurate placing of fuel assemblies on the base plate in 

the cooling tank or by the perforations of the shroud of the WWER-440 fuel assemblies. The 

meeting agreed that the participants would perform analyses based on input data prepared by 

AEKI. The second and the third meeting discussed the preliminary and final results of 

analyses respectively. 

Figure 8 shows an example of the results of analyses performed by Sandia National 

Laboratory (SNL), USA. The analysis exactly simulates the starting time of fuel uncovering 

and the time of quenching. During this period, the analysis estimated that the cladding 

temperature went up to 1700 K. Results of analyses performed by other participants, however, 

showed a large scatter on the cladding temperature.  
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 Figure 8 An example of analyses for Paks event performed by SNL 
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The final report, which will include a comparison of analysis results provided by the 

participants, will be published as an IAEA-TECDOC Series and an NEA-CSNI document as 

well. 

9. Workshop on fuel safety 

Background 

In 2005, the IAEA received a request from the Ukraine to organize several workshops related 

to fuel safety, focusing on fuel behaviour during normal operations and under accident 

conditions, during long term storage in spent fuel pits and burnup, boron and density credit 

methodologies. At the SC meeting held in April 2006, it was agreed to hold a workshop in 

Kiev, Ukraine, inviting experts from utilities and regulatory bodies of participating countries. 

Objectives 

The objective of the workshop was to provide a forum for exchanging experiences and 

information on the improvement of fuel safety and reliability in nuclear installations. The 

main focus will be on common difficulties, possible solutions and good practices to improve 

core and fuel performance during normal operation and spent fuel storage. 

Work done 

Following lectures delivered by the experts invited by the IAEA, the participants gave 

presentations on current practices of fuel management and licensing in each country. After the 

presentations, the meeting discussed the issues and developed a summary including fuel 

performance and fuel safety criteria, spent fuel storage and practices of licensing of fuel. 

The workshop noted that: 

• Worldwide efforts to re-evaluate safety criteria related to the fuel integrity during LOCA 

and RIA are under way taking into account burn-up effects and developments in fuel 

designs / cladding materials. Classical limiting parameters such as PCT or enthalpy 

should be treated carefully, taking into account the latest experimental results. 

• Wet fuel storage is presently a mature technology and plays a major role in on-site spent 

fuel storage. 

• Dry storage is also widely used as an established industrial technology for intermediate 

storage. 

• More severe conditions are required for spent fuel storage: increased burn-up, long term 

storage. 

• More research on the long-term behaviour of fuel and cladding in storage facilities is 

needed. 

• Burnup credit may only be considered for off-site storage facilities: here also more 

research is needed to validate models for burnup calculations. 

• The licensing procedure for the application of newly designed fuel can be divided into 

two stages: (a) a generic review of new fuel designs and (b) the application of these new 

fuel designs to a specific reactor core design. 

• Careful consideration should be given when analysing mixed cores. Technical support 

organisations that perform analysis on behalf of the regulator as well as the industry 

(licensees) must be vigilant to avoid any conflict of interest, which would hinder the 

transfer of necessary data. 
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10. Workshop on Criticality / Burnup Credit in Spent Fuel Handling and Storage 

Background 

Countries operating nuclear power plants normally have good national experience in 

criticality safety, at least as far as reactor operations are concerned, as well as in the handling 

and storage of spent fuel. Several countries allow the application of burnup credit in the 

handling and storage of spent fuel if the respective means are available. This is particularly 

true for PWR and BWR fuel in Western countries. Eastern European countries with WWER 

and RMBK fuel would like to apply burnup credit, but the radionuclide inventory data of the 

respective fuels are not well known. Despite that, credit for burnup has been given for the 

storage of spent fuel at Zaporozhe NPP, Ukraine. A particularly important task is closing the 

gap in the lack of relevant radionuclide inventory data for such fuel types and to work on the 

validation and verification of the respective computer codes. 

Eastern European countries have accumulated large amounts of spent fuel. In many instances, 

planning for storage capacities for spent fuel is an urgent need. For example, the spent fuel 

ponds at the Chernobyl NPP have to be emptied in order to ease or allow decommissioning of 

the facility. In this situation, Eastern European countries suggested that the Agency hold a 

workshop on criticality safety / burnup credit that covers both, safety requirements as well as 

technological issues. The IAEA responded to that request by holding a regional workshop in 

March 2007. 

The IAEA addressed criticality safety in a limited number of safety standards. IAEA 

Guidance on burnup credit is not available. The preparation of a comprehensive safety guide 

on storage of spent fuel, including burnup credit, was approved by the Safety Standards 

Committees. It is intended to start with the preparation of such a guide in 2007. 

Work done 

The workshop was devoted to criticality safety and the application of burnup credit (BUC) for 

handling and storage of spent fuel. It covered the determination of the nuclide inventory, the 

different calculation tools, the implementation phase and the validation and verification needs 

of the calculation codes. 

At the end of the workshop, the following points were noted: 

• In order to take a burnup credit in spent fuel storage, it is necessary to obtain more 

experimental data on nuclide inventories and to perform verification and validation of 

isotopic composition data and calculation tools. 

• It may be realistic to adopt burnup credit step by step. The process may include: 

o Burnup credit for net fissile content may be given initially; 

o BUC for burnup indicators may be given in a next step; 

o Giving full burnup credit is the final step based on a full measurement and 

validation / verification programme. 

• Data may be developed step by step. 

The participants agreed that implementing full BUC will take years. Development of the 

legal / regulatory needs for BUC is also essential. IAEA assistance through related 

workshops and through training courses was requested. 
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CONCLUSIONS 

Since the beginning of the Project in 2003, ten tasks have been implemented within the 

framework of RER9076. The tasks involve experiments using experimental facilities in 

CEECs, training courses on fuel safety, analysis of an event which occurred at a NPP and 

various workshops. The experiments were aimed at obtaining quality data that can be used for 

licensing of new designs and for improving operating procedures. It should be emphasized 

that these experiments were carried out on cost sharing bases between the participating 

countries and the IAEA, and the results obtained would provide opportunities for the utilities 

to document the licensing request and for the safety authorities to formulate an opinion on this 

request. 

While most of tasks are expected to finish by the end of the Project RER9076, it will take 

more time to implement the rest of the tasks. It is desireble to establish a new RER Project, in 

order not only to complete the rest of the tasks but also to implement new tasks related to fuel 

safety. 

 


