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SECOND RESEARCH CO-ORDINATION MEETING ON

FINAL STAGE OF WIMS-D LIBRARY UPDATE PROJECT

Summary Report

14-17 August 2000,

San Carlos de Bariloche, Argentina

(Rapporteur: B. Dodd)

1. BACKGROUND

The WIMS-D family of codes is one of the few reactor lattice codes that are in the public domain and therefore are available on non-commercial terms. Recently, the WIMSD5B version has been released from the OECD/NEA Data Bank. Its major improvement lies in machine portability and a few other minor corrections. It supersedes its predecessor WIMS-D/4, which was released from Winfrith for IBM machines and has been adapted for various other computer platforms in different laboratories. The main weakness of the WIMS-D package is its multigroup constants library, which is based on very old data. Relatively good performance of WIMS-D is attributed to a series of empirical adjustments to the multigroup data. However, the adjustments are not always justified by more accurate and recent experimental measurements.

In view of the recently available new, or revised, evaluated nuclear data files it was felt that the performance of WIMS-D could be improved by updating its library. The WIMS-D Library Update Project (WLUP) was initiated in the early 1990´s. Its co-ordination was supported by the International Atomic Energy Agency (IAEA), but the project itself consisted of voluntary contributions from a large number of participants. In due course, several benchmarks for testing the library were identified and analyzed, the WIMSR module of the NJOY code system was upgraded and the author in the official distribution of the NJOY code system accepted the proposed updates. A detailed parametric study was performed to investigate the effects of various data processing input options on integral results. In addition, the data processing methods for the main reactor materials were optimized. Several partially updated libraries were produced for testing purposes.

To speed up the completion of the fully updated library it was decided to organize the final stage of WLUP as a Co-ordinated Research Project (CRP). The present report summarizes the second Research Co-ordination Meeting (RCM) of the project.

The short-term objectives are to produce the following products:

1) A fully updated WIMS-D library, compatible with the WIMSD5B code.

2) A users guide, providing necessary documentation for the updated library.

To allow the updating procedure to be repeated based on any other evaluated data library, the following products will also be made available:

3) NJOY input instructions for one or more of the major evaluated nuclear data libraries.

4) Automatic procedures for updating the WIMS-D library under one or more computer platforms.

5) Documentation describing the data processing methods and assumptions.

A longer term objective is to modify the WIMS-D code to remove the restriction which limits the data to 69 energy groups. The library will then be reassembled with a larger number of groups. The expertise of the participants, which is evident from the summaries of their contributions, provides assurance that the proposed objectives are feasible.

The work on WLUP consists of contributions from several laboratories, participating in the CRP. For a quick and efficient exchange of information the WLUP web page has been set up at http://www-rcp.ijs.si/~wlup/, where one can find additional information on the current status and results of the project.

2. SUMMARY OF PRESENTATIONS

The meeting being reported here was the second research co-ordination meeting (RCM) for the WLUP. The first being held in Vienna during early 1999. The purpose of the current meeting was to interact on the current status of the project, define the final goals and to determine the actions required to achieve these goals. There were a total of 10 participants attending the meeting:

(1) B. Dodd – IAEA (Scientific Secretary)

(2) A. Trkov - IAEA (Chair)

(3) F. Leszczynski - Argentina (Host)

(4) D. L. Aldama - Cuba

(5) L. Erradi - Morocco

(6) Gil C. S. - Korea

(7) G. Jerdev – Russian Federation

(8) E. Rojikhine – Russian Federation

(9) S. Ganesan - India

(10) S. Bhuiyan - Bangladesh

Three current contract holders who are participating in the CRP were unable to attend because of scheduling, visa, and health problems. They were Mr. J. White (USA), Ms. Liu P. (P. R. China), and Ms. T. Kulikowska (Poland). However, presentations of their work were made based on materials that they had supplied. It should also be noted that Mr. A. Trkov (Slovenia) was one of the original Chief Scientific Investigators but has since joined the IAEA as a staff member in the Nuclear Data Section of the NAPC Division. He presented the work performed at the Josef Stefan Institute prior to his assignment at the IAEA.

The participants were welcomed by Dr. José Converti who is the Deputy Director of the Nuclear Engineering Department at the Centro Atomic Bariloche (CAB). He also made an overview of the history and mission of the CAB and its associated commercial arm, INVAP. Apologies were given for the absence of several staff members due to work associated with the INVAP order for the new Australian research reactor. 

Nestor de Lorenzo, who is the Head of the RA-6 Reactor Division then discussed the RA-6 reactor and its facilities. In addition, he also notified participants of the necessary health physics, security and emergency response information associated with being in the reactor building. However, he stated that the reactor will not be in operation during the meeting because of the absence of many staff.

The Scientific Secretary for the CRP, Brian Dodd, welcomed participants on behalf of the IAEA, and thanked everyone for working hard to get their visas and making it to the meeting He also thanked the host, Mr. Leszczynski, for all his efforts in facilitating the meeting. 

Mr. Trkov then distributed the latest WLUP information on a CD-ROM to each participant and briefly demonstrated the information available on it. 

Mr. Trkov was elected Chair of the meeting and some time was spent discussing the logistics of the meeting and adjustments to the agenda. The final agenda is attached as Annex I.

2.1. B. DODD – IAEA

Mr. Dodd made a brief presentation of the recent movement of the IAEA towards a results based programming and budgeting process as well as the implications for this and future CRPs. In addition, he explained some of the problems associated with organizing this meeting and the reasons why participants only had a short lead time between receiving their formal invitation letters and obtaining the necessary visas to attend the meeting.

2.2. A. TRKOV - IAEA
Mr. Trkov provided a summary of his understanding of the status of the WLUP so far. He felt that the project was on track for delivery and that most of the actions items assigned at the first RCM were completed. He then made some suggestions regarding areas needing decisions by all the participants. In this context it was suggested that lumped fission products were in fact being treated satisfactorily. On the issues of the inclusion of Zr in (ZrH), there appear to be some contradictory results. However, after discussion with Ms. Kulikowska he recommended that we do not include Zr bound in (ZrH) as a separate material and that we do not include P1 matrices for H nor Zr bound in (ZrH).
Mr. Trkov then listed a number of items that needed clarification regarding their current status. These included the additional comparative benchmark analysis with SRAC (S. Bhuiyan), and the NJOY inputs for JENDL-3.2, CENDL-2, FOND-2 (Gil C. S., Liu P., G. Jerdev).

Mr. Trkov stated that flux and current spectra had been provided but not yet implemented in NJOY inputs. In addition, he noted that the temperature coefficient benchmarks needed some final polishing and that a WIMS-D 172 group test library had been prepared and some problems with it are being eliminated.

Other information discussed included the fact that Mr. Trkov had received a voluntary contribution from Mr. O. Cabellos to facilitate the implementation of the project on the UNIX platform.

Mr. Trkov summarized the accomplishments of the CRP so far with the following statements.

· Methods and procedures to update all entries in the library are defined.

· Fully updated libraries based on ENDF/B-VI, Rev.5 and JEF-2.2 files have been available for testing purposes for some time.

· The current list of benchmarks satisfies the minimum requirements on scope.

· A 172-group library is being tested which includes 235U, 238U, Al, O and H.

He concluded by suggesting some goals for the final phases of the project. He felt that the temperature coefficient benchmark models needed to be finalized and that the new weighting functions needed to be included into NJOY inputs. He thought that we should wait for the new 235U, 238U evaluations before selecting “the best” data and proceed with preparation of the 172-group library, if feasible.

2.3. F. LESZCZYNSKI - ARGENTINA

Mr. Leszczynski reported on the results of tasks from his IAEA-WLUP-CRP contract. Work from the first year (1999) and the partial second year (2000) were included. This broadly covered four main items.

1. Definition of a heavy water benchmark during the first part of the CRP, using the latest libraries released by the WIMS Library Update Project based on ENDF/B-VI Rev.5 and JEF-2.2.

2. Generation of neutron spectra for heavy water reactors, with the MCNP code, for weighting pointwise cross sections. The type of reactor for which a multigroup library is specialized mainly depends on neutron spectra chosen for weighting pointwise cross sections into the multigroup structure. Besides, on the formalism of multigroup codes and libraries, a neutron current spectrum is necessary for obtaining the ‘transport correction’ from P1 cross section data. 

3. Extension of WIMS libraries, using the NJOY system of codes, for inclusion of materials weighted with heavy water reactor spectra generated in task 2 (preliminary library). Here, the main characteristics and tasks performed for generating a preliminary WIMS heavy water reactor library on 69 energy groups were presented. The new library is mainly oriented to CANDU type reactors. 

4. Provision of benchmark results with the new library generated during task 3. 

2.4. LIU P. – P. R. CHINA

Due to visa difficulties Ms. Liu was unable to attend the meeting, however the abstract of her presentation is included here for completeness.

The new version (CENDL-3) of the China nuclear data file CENDL is being updated. According to the plan, CENDL-3 will be completed by the year 2001, and will contain about 200 nuclides. Much effort has been made on the general purpose file of CENDL-3. The following discussion covers some of the work done so far.

The NJOY input files proposed by the CRP were reviewed and equivalent master NJOY inputs for processing the CENDL library were given. The cross sections based on CENDL for WIMS with the currently recommended NJOY input files were recalculated. Because of the limitation of the CENDL data files, the main nuclides in the CENDL files were used, and some materials in the ENDF/B-VI Rev.5 data file which are not in CENDL library were used for generating the WIMS-D library. Some data testing of the WIMS-D library based on the CENDL library for benchmarks defined by the CRP have been done. From the testing results of benchmarks defined by the CRP, it can be seen that the WIMS-D library based on CENDL library gives better results for thermal reactor benchmarks testing comparing with those results based on ENDF/B-VI Rev.5 and WIMS86. This is especially true for the values of the effective multiplication factor. CENDL gives good results for five thermal benchmarks (TRX-1, 2, BAPL-1, 2, 3).

Because of the limitation of fission products in the CENDL data library, the results of burnup credit calculational criticality benchmarks can not show the actual behavior of CENDL. The calculations will be done with the fission products of CENDL library.
2.5. D. L. ALDAMA - CUBA
The OECD/NEA benchmarks were analyzed with the WIMSD5B code using a fully updated library based on ENDF/B-VI Rev.5 data. Parts-1A and 1B were considered. From the final report of the “Experimental Investigations of the Physical Properties of WWER-type Uranium-Water Lattices” seventeen measured hexagonal lattices were selected as experimental benchmarks. In addition two pin cell cases of the Sidorenko numerical benchmark were also analyzed using the updated WIMS-D library. 

The overall conclusions are that processing methods for generating a fully updated library are satisfactory and the library itself could be used for PWR calculations, in spite of some limitations that arise due to the coarseness of the 69-group WIMS-D library energy grid and also due to the leakage model of WIMS. A significant underestimation of the Sm isotope concentrations compared to the measured values is most likely caused by problems in the measurements rather than in the nuclear data of the 149Sm precursors. A better description of the gadolinium burnup chain has been achieved using the updated library. More experimental and numerical benchmarks should be analyzed to complete the validation of the library.

2.6. L. ERRADI - MOROCCO

A set of experimental benchmarks on the reactivity temperature coefficient (RTC) for UO2 and UO2-PuO2 lattices has been analysed using WIMSD5B and APOLLO1 codes. In addition to their original cross section libraries, new cross section libraries based on the ENDF/B-VI Rev.5 and JEF-2.2 have been used. The results obtained confirm the usual trend of the overestimation of the calculation of the absolute value of the RTC (the calculated values are more negative than measurements) with an average error of 2 to 3 pcm/°C when the new, but not adjusted, libraries are used. The WIMS86 and CEA86 libraries which are adjusted on the experimental benchmark basis, lead to better results. The average calculation error is less than 1.5 pcm/°C. Also, it can be noticed that the results obtained using the JEF-2.2 based libraries are slightly better that those obtained using the ENDF/B-VI Rev.5 based library. The analysis of the Mosteler numerical benchmark on Doppler coefficient does not show any significant differences between the new and the original libraries. However, the lattice codes results seem to overestimate the Doppler coefficient with regard to the Monte Carlo results. 

In order to improve the performance of the updated libraries the possibility of processing a new library from several nuclear data files probably should be considered. For this purpose, a more detailed analysis of the results should be performed in order to estimate the contribution of the k infinity effects (directly related to nuclear data) and the leakage effects (which are more sensitive to the modelling used in the lattice code) to the reactivity temperature coefficient. However, taking into account the fact that the updated libraries do not contain any cross section adjustment, the error level associated with these libraries is still within the accepted limit for reactor design calculations.

2.7. T. KULIKOWSKA - POLAND
The paper supplied by Ms. Kulikowska was presented by Mr. Leszczynski in her absence. It deals with problems related to WIMS-D models and programming structure, arising during the development of the improved code library. The presentation covers the work carried out since the first meeting of the Co-ordinated Research Programme on the WIMS-D Library Update Project. The work concentrated on the five tasks appointed by that meeting. The conclusions can be considered final for two of these questions, namely the significance of separate data for Zr bound in ZrHx and the argument regarding resonance integral tabulation. Boron does not influence resonance integral tables. The limits for the number of fission products and isotopes have been also established but if these numbers are changed in the library, a set of test runs will be needed. Three benchmarks for beryllium data have been proposed and the author requested feedback from the CRP members regarding them. The work on WIMSD5B extension to a 172-group library is in progress.
2.8. GIL C. S. - KOREA
Mr. Gil discussed the WIMS-D library based on JENDL-3.2 which had been generated and validated through analysis of various benchmarks. The results with JENDL-3.2 are comparable with those of the other libraries. The calculated k-effective values with JENDL-3.2 are systematically higher than those with JEF-2.2 and ENDF/B-VI Rev.5 in all benchmarks analyzed. Several sensitivity calculations were carried out including the fission spectrum dependency, effects of self-shielded elastic scattering cross sections and the large capture resonance effects of 240Pu and 242Pu below 4 eV. The library with JENDL-3.2 shows strong stability for such kinds of sensitivity calculations. The new library will be applicable to various thermal lattice analyses after further benchmark tests and feedback.

2.9. G. JERDEV – RUSSIAN FEDERATION

A WIMS/ABBN code and cross section system has been developed at the Group Cross Section Set Laboratory (ABBN) of the Institute for Physics and Power Engineering (Obninsk, Russia). The system is under verification now.  Results of test calculations of the TRX and BAPL benchmarks show a good agreement with the experimental data.  Changing the spectrum for the group cross sections averaging shows that the ABBN weighting spectrum gave slightly better results for the TRX, BAPL benchmarks and a higher k-inf value for the OECD-A test than the EPRI-CELL-LWR weighting spectrum.  The results of the OECD-A and B tests show that the WIMS/ABBN complex have a good potential for describing the burn-up calculations both for the fissile material and for the fission products.  An investigation of sensitivity to the self-shielding of 242Pu shows that not accounting of this effect on the first resonance of 242Pu leads to errors of up to 15% in the concentration of 242Pu and up to 50% for 243Am, 244Cm and 245Cm. This limitation was removed in WIMS/ABBN. So, the WIMS/ABBN complex is completely adequate to the tasks for which it is used. The most important limitation of the WIMS/D4 code were removed. The existing WIMS/ABBN library developed based on the FOND-2 evaluated nuclear data files demonstrates good results for calculations of reactor characteristics and benchmark experiments.

2.10. E. ROJIKHINE – RUSSIAN FEDERATION
Results of verification of the WIMS library developed at the Group Cross Sections Laboratory of the Institute for Physics and Power Engineering (Obninsk, Russia) were presented. The FOND-2 evaluated nuclear data files is the source of this library. FOND-2 is a collection of evaluations from different national nuclear data libraries like BROND (Russia), ENDF/B (USA), JEF (Joint European Files), and JENDL (Japan) that seems to be the most reliable. The results of verification based on criticality benchmarks were presented. The set of benchmarks includes Monte-Carlo models of highly enriched uranium solutions, low enriched uranium solutions, plutonium and mixed uranium-plutonium solutions, LWR-type experiments, and VVER-type experiments. The WIMS code was used only for the preparation of the macroscopic cross sections. This approach allows avoidance of some limitations associated with the WIMS code such as models of leakage and/or homogenization and it significantly expands the number of available benchmarks. A reasonable agreement between the calculations and the experimental data was found. Also comparative calculations of the asymptotic lattices of the VVER-type experiments were performed using WIMS. It was shown that there are large differences between the calculations of the actual 3D models of the cores and the cell models with the critical buckling derived from the measurements performed at these cores.

2.11. S. GANESAN - INDIA
Mr. Ganesan presented a critical examination of the new WIMS libraries based on the basic evaluated data files JEF-2.2 and ENDF/B-VI Rev.5 for a number of actinides, fission products, coolants and structural materials as made available in June 1999 and May 2000 at the WLUP web-site (http://www-rcp.ijs.si/~wlup). Results of analyses of several selected thermal reactor benchmarks using the Indian code system were given. These benchmarks cover a wide range of fuel and moderator materials and include experimental assemblies such as TRX, BAPL, ZEEP and 233UO2-ThO2 (BNL) lattices. Also presented were results for numerical benchmarks such as the Rowlands pin cell benchmark, a Doppler coefficient benchmark and the NEACRP burn-up benchmarks. Experience with the use of these new WIMS libraries was briefly described and some aspects were examined from the point of view of quality assurance. Certain pitfalls in nuclear data processing were discussed and explanations presented. These included anomalous behaviour of the self-shielded cross sections of 235U of ENDF/B-VI Rev.5 in the unresolved resonance region, a fatal error in processing of (n, 2n) cross sections for 9Be in the JEF-2.2 file, observation of transport cross sections being larger than total cross sections for 2H, a minor error in fission product yield data in the 1999 release (corrected in 2000) and in processing of 233U data of ENDF/B-VI Rev.5 in the unresolved resonance region. The limited experience in using the NJOY code (via correspondence with the staff at the IAEA) to obtain WIMS libraries for isotopes of the thorium fuel cycle and dysprosium was also mentioned. Results of the use of new nuclear data in the calculation of criticality properties of 231Pa, 233Pa, and 232U were presented. The plan to develop an experimental benchmark based upon the operating Indian 233U light water moderated experimental reactor, KAMINI, was presented.

2.12. S. BHUIYAN – BANGLADESH
Mr. Bhuiyan reported on the results of comparative studies with Tank-type Critical Assembly (TCA) benchmarks and the SRAC code system with WIMSD5B. The comparative results of TRX and BAPL lattices were discussed to demonstrate the performance of the libraries based on ENDF/B-VI Rev. 3 and JENDL 3.2. The presentation focused on TCA benchmark specifications and their analyses with the SRAC code for comparative studies

The SRAC system is designed to permit overall neutronics for any type of thermal reactors. This covers microscopic library compilation, macroscopic constant generation, cell and core calculation including burn-up and fuel management.

The TCA at JAERI has been operated to serve reactor physics studies for water moderated lattices with low enriched U02 and Pu02-U02 (MOX) fuel rods. Several thousands of critical experiments have been carried out on PWR-type U02 lattices and on two region lattices consisted of U02 and Pu02-U02 fuel rods. About 250 data are available under the following criteria:

I. Each lattice consists of fuel rods with the same composition,

II. Fuel is U02 and Pu02-U02,

III. A horizontal section of the lattice is rectangular ,

IV. Materials which affect the reactivity of a lattice, such as control rods, a neutron detectors are not present inside or near the lattice.

The simple configuration of the rectangular parallelepiped lattices make the criticality calculation easier, such configuration is considered. The fuel rods are 2.6 w/o enriched U02 and 3.0 w/o enriched Pu02-natural U02. The water to fuel ratios in a lattice range from 1.5 to 3.00 for the U02 lattices, and from 2.42 to 5.55 for Pu02-U02 lattices. The temperature of the lattice was varied from room temp. to 80ºC. The lattices were named for their water to fuel volume ratios and types of the fuel rods. For example, a lattice name 1.50 U corresponds to U02 lattice of which water to fuel volume ratio is 1.5; and a lattice named 2.42 Pu corresponds to Pu02-U02 lattice of which water to fuel volume ratio is 2.42.

The studies have been performed by using both ENDF/B-V1 Rev.3 and JENDL-3.2 based libraries. The infinite multiplication factor, k-eff and the classical reaction edits have been investigated. WIMSD5B and SRAC inputs for TRX, BAPL, and TCA benchmarks are provided to specify the features and options considered in the calculations.

The results show consistency between SRAC95 and WIMSD5B for the TCA, TRX and BAPL benchmarks. It is concluded that the agreement between the SRAC and WIMSD5B is good and SRAC results can be used to validate and to evaluate the quality of the WIMSD5B calculations.

2.13. J. WHITE - USA
Mr. Trkov reported on the work assigned to Mr. White, that had actually been performed by Mr. R. J. Ellis regarding comparisons of WIMSD5B and HELIOS-1.4 pin cell calculations. Both HELIOS-1.4 and WIMSD5B were first used on the VENUS-2 benchmark, and pin cell kinf calculations were shown for these codes and the several nuclear data libraries. Then the WIMSD5B was used at ORNL to model a representative VVER-1000 LEU pin cell benchmark with both JEF-2.2 and ENDF/B-VI Rev.5 libraries. These results were compared to earlier HELIOS-1.4 results and those of other codes.

Some background to the VENUS benchmark was given. It was explained that a task force on reactor-based Pu disposition was set up through OECD/NEA in 1999 to facilitate technical assessments of burning weapons grade MOX in US PWRs and Russian VVERs. Theoretical benchmarks were performed and there was a need for comparison against actual experimental data. To this end, a major initiative of the task force was a blind benchmark study to compare code calculations against experimental data for the VENUS-2 MOX core at SCK-CEN (Mol, Belgium).

The n,(-transport lattice physics code HELIOS-1.4 was used in these studies. It is a Studsvik Scandpower, Inc. code and is a neutron/gamma transport code for lattice burnup calculations with general 2-D geometry. It uses the “CCCP” method which involves collision probability transport methods within structures, and current coupling between structures. The nuclear data libraries are based on ENDF/B-VI Rev.2 consisting of two sets:

Hy19048-961a.dat: 238U integral absorption reduced by Studsvik Scandpower by ~3.4% Hy19048-961b.dat: Unaltered nuclear data.

In the results presented 190 neutron energy groups were used.

For the VVER-1000 LEU pin cell benchmark case, new calculations were performed by R. J. Ellis at ORNL with WIMSD5B with both JEF-2.2 and ENDF/B-VI Rev.5 nuclear data libraries for a LEU hexagonal-pitched VVER-1000 pin cell simulation. Comparisons are made to earlier HELIOS results from Gehin, and other calculations by Ellis and Russian scientists. 

In a general summary of results, it was concluded that:

· The kinf values are good consistent indicators of nuclear data. The keff values have more modeling effects causing differences between codes.

· HELIOS-1.4 (ENDF/B-VI Rev.2, corrected for too many 238U absorptions) and WIMSD5B (JEF-2.2) results for VENUS-2 and VVER-1000 LEU benchmark pin cells kinf values are similar; and are also similar to Monte Carlo results.

· The HELIOS and WIMSD5B results with the uncorrected ENDF/B-VI Rev.2 and ENDF/B-VI Rev.5 libraries, respectively, yield lower kinf values.

· The uncorrected JEF-2.2 and the corrected ENDF/B-VI Rev.2 libraries yield similar kinf with the appropriate codes.

· The full new ORNL WIMSD5B results will be documented in a report.
3. DETAILED REVIEW OF ASSIGNED ACTIONS FROM THE FIRST RCM

Following the presentations, some time was spent reviewing the actions assigned at the first RCM. In general, all of them have been successfully completed. The results of the work were evaluated and discussed as part of the presentations summarized above. The action items and comments regarding their disposition are listed below.

3.1. D. L. ALDAMA
(1) Submit the WWER benchmark specifications as requested in the New Benchmark Proposal Form (on the WLUP home page) including the WIMS-D inputs and the output post processing utility code for the analysis of the benchmarks. Completed.
(2) Perform an evaluation of lambda factors. It was agreed to use the constant lambdas as calculated by Mr. Leszczynski.
(3) With Mr. Leszczynski, Mr. Trkov and Mr. Gil evaluate possible solutions to the lumped fission product problem. (Deadline: preliminary analysis April 1999, final revision September 1999). A solution was proposed and accepted.
3.2. S. BHUIYAN
(1) Provide NJOY inputs for H bound in ZrHx, following the recommendations and guidelines as for the other moderators. Completed.
(2) Provide NJOY inputs for other materials that had been considered, but for which the inputs are not yet defined. Completed.
(3) Compare existing proposed NJOY inputs with own work. If necessary, propose modifications as instructed in the NJOY Input Revision Proposal Form. None proposed. OK as is.
(4) Investigate the need to explicitly include Zr bound in ZrHx. Co-ordinate the work with Ms. Kulikowska. Completed. Agreed that Zr bound in Zr H was not needed to be treated separately and that P1 matrices did not need to be included in the WIMS library. However, for personal interest some further work on this issue will be undertaken.
(5) Submit the TCA benchmark specifications as requested in the New Benchmark Proposal Form, including the WIMS-D inputs and the output post processing utility code for the analysis of the benchmark and comparison with reference results. Completed.
(6) Analyze benchmarks with SRAC for comparative studies. Completed. However, Mr. Bhuiyan will submit his WIMS inputs to Mr. Trkov to assess if they are better. Calculations will be rerun with the CRP inputs to enable a better comparison of results. Mrrs. Gil, Erradi and Bhuiyan will optimize the inputs for the TCA benchmarks.
3.3. GIL C. S.
(1) Provide an equivalent master NJOY input for processing the JENDL-3.2 file. To be submitted by September 2000.
(2) Review the burnup chains, particularly the branching on capture in 241Am. Report on the relative merits of the use of effective branching ratios as compared to the use of pseudo fission products. Agreed to use burnup chains as proposed by the CRP.
(3) With Mr. Aldama, Mr. Leszczynski, and Mr. Trkov evaluate possible solutions to the lumped fission product problem. Completed. See above.
(4) Make a case for the selection of the number of explicitly represented fission products. Agree to use the fission products as proposed by the CRP.
3.4. L. ERRADI
(1) Provide the list of necessary additional materials (Cl, Ca, W ). Completed.
(2) Submit the specifications for the analysed benchmarks (Kritz, JAERI, R1-100H, Nora, Lemur, Hiss-Pu, PNL-6, if possible) as requested in the New Benchmark Proposal Form, including the WIMS-D inputs and the output post processing utility code for the analysis of the benchmark and comparison with reference results. Completed. Mr. Erradi will review some of the inputs and submit them. He will also perform a deeper study on the contributions to the temperature coefficients.
(3) Analyze benchmarks with APOLLO. Completed.
(4) Analyze the numerical benchmark for Doppler coefficient in PWR lattices. Completed, but the Monte-Carlo calculation needs some revision by September 2000.
3.5. S. GANESAN
(1) Send the WIMS-D input for the Doppler benchmark to Mr. Erradi. Completed.
(2) Send the 233U benchmark specifications to Mr. Leszczynski. Completed.
(3) Calculate the self-shielding factors at the lower end of the unresolved resonance range for 235U for comparison and checking of the NJOY results. Completed. Solutions proposed and accepted.
(4) Analyse benchmarks with NEWMULI/CLUB and WIMSD5B using the current version of the updated ENDF/B-VI based WIMS-D library. Completed with NEWMULI/CLUB, but not with WIMSD5B as it could not be made available.
(5) Compare the NJOY inputs for 230Th, 232Th, 232U, 233U, 234U, 231Pa and 233Pa with those that are proposed. If necessary, propose revisions according to the instructions in the NJOY Input Revision Proposal Form. The minimum work was completed with the assistance of the IAEA. Detailed evaluation was hindered by the unavailability of NJOY. Mr. Leszczynski will generate data for 232U and 231Pa in collaboration with Mr. Ganesan who will then perform a study on the need to include 232U and 231Pa in the master library. Mr. Aldama will formulate the burn-up chain and sent it to Mr. Ganesan and Mr. Leszczynski.
3.6. G. JERDEV, S. ZABRODSKAIA
(1) Provide information on how the burnup chain extensions are implemented in the modified version of WIMS. Completed, but not implemented because the first effort should be on the code as it is now. 
(2) Suggest WIMS-D input for the OECD/NEA plutonium recycling benchmark. Completed and a few modifications were made. 

(3) Try to provide a benchmark comparison with CONSYST-ABBN. Completed and results presented at this meeting.
(4) Upgrade the data processing system at least to NJOY94 or preferably to NJOY97. Not completed because Mr. Jerdev could not get NJOY97.
(5) Repeat processing of the FOND-2 library with the proposed NJOY inputs and report on the differences in the results. Not completed because Mr. Jerdev could not get NJOY97.
(6) Check the sensitivity of the ABBN spectrum weighted cross sections on the results and report to the CRP. Completed, but these also need to be compared with the modified spectrum actually used in the NJOY inputs.
3.7. T. KULIKOWSKA
(1) Look at, and estimate the effort to make the initial changes to upgrade WIMS. Completed and it seems feasible to do so.
(2) Check and inform the CRP how many additional fission products can be added. Completed and incorporated into the current file.
(3) With Mr. Bhuiyan, evaluate the significance of Zr bound in ZrHx rather than as free atom. Completed. See earlier comments.
(4) Evaluate the potential scattering cross section problem with high concentration boron in fuel. Completed and it was concluded that nothing should be done.
(5) Continue the investigation on the possibility of defining a beryllium benchmark. A benchmark with three cases was proposed and feedback requested.
(6) If appropriate, begin with the updates of WIMSD5B to allow more groups. This seems to be needed. T. Kulikowska is requested to make a set of updates to enable 172 groups to be used.
3.8. F. LESZCZYNSKI
(1) Send the full list of ( values to Mr. Trkov. Completed and implemented.
(2) Provide documentation and program RMET21 to the NEA, to RSICC and to Mr. Trkov to put on the web site. Completed except the author decided not to send it to NEA and RSICC at this time.
(3) With Mr. Aldama, Mr. Trkov and Mr. Gil evaluate possible solutions to the lumped fission product problem. Completed.
(4) Check performance of the new neutron current with presently defined benchmarks. Completed. The analysis was performed, the weighting spectra were submitted, and they should be implemented by generally replacing the older ones (with some exceptions).
(5) Perform a sensitivity analysis with respect to fission spectrum. Completed by Mr. Gil.
(6) Check if it is really necessary to include 152Gd and 160Gd in the library. Discussion revolved around whether these two isotopes could be included as non-burnable isotopes. It was agreed that they should not be included because the impact was not large.
(7) Separate out the numerical and the experimental benchmarks from the proposed new benchmarks. Completed.
(8) Make a high priority list of new benchmarks from the selection. Completed.
(9) Submit benchmark specifications as requested in the New Benchmark Proposal Form, including the WIMS-D inputs and the output post processing utility code for the analysis of the proposed benchmark and comparison with reference results. Give preference to the high priority benchmarks. Completed and already included in the web page. 
3.9. LIU P.
(1) Review the proposed NJOY inputs. If necessary, propose changes as instructed in the NJOY Input Revision Proposal Form. Completed but not yet sent to Mr. Trkov.
(2) Provide an equivalent master NJOY input for processing the CENDL-2 file. Completed, but more information is needed.
(3) Recalculate the cross sections for WIMS with the currently recommended NJOY inputs and report on any differences in the results. Completed.
3.10. A. TRKOV
(1) Place the current version of the updated WIMS-D library based on ENDF/B-VI Rev.5 data on the web page. Completed and updated.
(2) Finalize the “First RCM Meeting Summary Report”. Completed. 
(3) Make the necessary changes to WILLIE to allow for more P1 scattering matrices. Completed.
(4) Generate the NJOY starter input for the new materials. Completed.
(5) Complete the AVRFPY code for processing the fission product yields data. Completed.
(6) Put the RMET21 program and documentation from Mr. Leszczynski on the web site. Completed.
(7) With Mr. Aldama, Mr. Leszczynski, and Mr. Gil evaluate possible solutions to the lumped fission product problem. Completed.
(8) Provide an equivalent master NJOY input for processing the JEF-2.2 file. Completed.
(9) Re-analyze the Rowlands pin-cell benchmarks. Completed, but there were no major changes in results. 
(10) Provide a library for five benchmarks if Ms. Kulikowska finds the effort to increase the number of groups in WIMS is reasonable. Completed.
(11) Maintain the WLUP web page. Ongoing.
(12) Maintain the benchmark batch file for PCs and LINUX. Ongoing.
(13) Co-ordinate the work on WLUP. Ongoing.
(14) Continue to add NJOY updates to the WLUP home page. Ongoing, but updates were accepted by the author, so they are not really needed now. 
(15) Put libraries on the web which will enable participants to use the data without having to do NJOY calculations. Ongoing.
3.11. J. WHITE
(1) Request WIMSD5B from the NEA Data Bank. Completed. 
(2) Perform comparison of WIMS-D results based on an updated library with HELIOS results. Completed by Mr. Ellis.
3.12. B. DODD
(1) Request WIMSD5B to be released to participants as soon as possible. Requested and chased, but not successful in getting it released to all participants.
(2) Perform final edit on the “First RCM Meeting Summary Report”. Completed.
(3) Co-ordinate WLUP contracts, agreements and meetings. Ongoing.
4. DETERMINATION OF CRP GOALS AND ACTIONS REQUIRED TO OBTAIN THEM

4.1. GOALS

A discussion was held regarding what the final product of this CRP was going to be. It was decided to set three levels of objectives. Level 1 would be the minimum goal that must be achieved for the CRP to be considered a success. Level 2 would be the medium goal. This is considered desirable and achievable under appropriate circumstances. Finally level 3 would include those extras which would be nice to have, but were not considered essential. A target time was assigned for each of the first two goals .

4.1.1. MINIMUM LEVEL OBJECTIVE (MUST HAVE)

Decide on, and publish a WIMS-D library which has been selected from one of the new libraries resulting from this CRP (i.e. ENDF/B-VI Rev.5, JENDL-3.2, CENDL-2.2, or JEF-2.2). This should be the library which shows the best benchmarked and validated results. Documentation of this library should include: NJOY inputs, WIMS inputs, a list of materials, a user’s guide, and benchmark results.  Known exceptions, limitations or difficulties should also be discussed in the documentation (such as 9Be from JEF-2.2). Libraries not selected will be archived and available on request from the IAEA. (1 March 2001)

4.1.2. MEDIUM LEVEL OBJECTIVE (DESIRABLE)

Generate a library based on selected evaluations. Selection to be based either on the CRP benchmark results, recommendations for the assembly of the JEFF-3 starter file, or the FOND-2 library. The library will be agreed upon and frozen at this time. Any further changes will be outside the scope of this CRP. (31 October 2001).

4.1.3. EXTRA OBJECTIVES (NICE TO HAVE)

· Prepare a 172 group library and the necessary update patch for the WIMSD5B code.

· Prepare a TRIGA benchmark.

· Prepare a summary of all benchmarks used in the CRP.

· Provide original documentation for as many benchmarks as possible in .pdf format.

· Add a page of useful related links to the web page.

· Consider the possibility and the need to accommodate some new isotopes such as 232U, 231Pa, 160-164Dy, others?

· Prepare a Be benchmark.

4.2. ASSIGNMENT OF ACTIONS TO ACHIEVE THE OBJECTIVES

Following the decisions regarding these objectives, the discussion then centered around the actions necessary to achieve each of them and the assignment of these actions to individual participants in the CRP along with a deadline. For each of the actions given below, the priority of the action is indicated in parenthesis at the end.

4.2.1. ALL PARTICIPANTS

1. Submit an electronic copy of the second RCM contribution to A. Trkov (1). (25 August 2000)
2. Review draft second RCM report and submit comments to B. Dodd (1). (1 September 2000)
3. Since it was decided that dosimetry reactions should be invariant, i.e. the same for all libraries, all participants should supply their needed dosimetry reactions to D. L. Aldama. The JENDL 99 dosimetry file is recommended as the source of the data (1).  (1 September 2000).

4.2.2. T. KULIKOWSKA

1. Consider preparation of a TRIGA benchmark in collaboration with S. Bhuiyan and L. Erradi (3). (1 March 2001)
2. Perform further evaluation of the Be benchmark (3). (1 March 2001)
3. Prepare a patch for the WIMSD5B code to run with the 172 group library (3). (31 October 2001)
4. Review and comment on the updates proposed by G. Jerdev (3). (31 October 2001)
4.2.3. L. ERRADI

1. Communicate with Gil C. S. and S. Bhuiyan in order to optimize TCA benchmark inputs for WIMS (1). (30 September 2000)
2. Repeat the Monte-Carlo calculation with the white boundary condition for the numerical Doppler coefficient benchmark (1). (30 September 2000)
3. Perform further analysis of the temperature coefficient benchmarks based on k infinity to reduce the effect of uncertainties in the bucklings (1). (15 October 2000)
4. Perform further temperature coefficient benchmark calculations from information supplied by S. Ganesan and E. Rojikhine (2). (31 January 2001) 

5. Consider preparation of a TRIGA benchmark with S. Bhuiyan and T. Kulikowska (3). (1 March 2001)
4.2.4. F. LESZCZYNSKI

1. Take over as co-ordinator of the WLUP CRP (1). (18 August 2000)
2. Send the weighting function used with thorium to A. Trkov (1). (25 August 2000) 
3. Process the data on isotopes of relevance to the thorium fuel cycle such as 232U, 231Pa, 232Pa and 230Th data along with S. Ganesan (3). (31 December 2000)
4. Perform additional studies on weighting functions for heavy water reactors (2). (31 December 2000)
5. Prepare a summary documentation for all benchmarks in co-operation with S. Ganesan and G. Jerdev (3). (1 March 2001)
4.2.5. D. L. ALDAMA

1. Collaborate with F. Leszczynski on co-ordination work of the CRP (1). (18 August 2000)
2. Estimate reference sigma zero values for 240Pu and 242Pu for low concentration and high concentration case (2). (30 November 2000)
3. Try the calculation of temperature coefficient from k infinity for the VVER benchmarks (1). (31 December 2000)
4. Review the LINUX command script (2). (31 December 2000)
5. Update the dosimetry material data in the 69 group WIMS-D library based on JENDL 99 dosimetry files (1). (31 January 2001)
4.2.6. GIL C. S.

1. Provide JENDL library and NJOY inputs to A. Trkov (1). (30 September 2000)
2. Communicate with S. Bhuiyan and L. Erradi to optimize the TCA WIMS inputs and send to A. Trkov (1). (30 September 2000)
3. Perform a detailed check of the JENDL-based WIMS library (1). (30 September 2000)
4.2.7. G.JERDEV/E. ROJIKHINE

1. Send VVER benchmark descriptions to L. Erradi, D. L. Aldama, S. Ganasan and A. Trkov (1). (25 August 2000)
2. Provide a list of the selection of evaluations for the FOND-2 library. If there are no restrictions, then send the full library to A. Trkov (2). (30 October 2000)
3. Co-operate with F. Leszczynski in summarizing the CRP benchmark specifications based on an agreed common template (3). (1 March 2001)
4. Select a number of VVER benchmarks and calculate them using CRP libraries. These should include at least some of those that are analyzed by WIMS alone with input bucklings and report on those results (2). (31 March 2001)
4.2.8 S. GANESAN

1. Process the data on isotopes of relevance to the thorium fuel cycle such as 232U, 231Pa, 232Pa and 230Th data along with F. Leszczynski (3). (31 December  2000)
2. Explore the preparation of a suitable benchmark for the 233U fuelled KAMINI reactor in a form suitable for modelling with WIMS (3). (31 December 2000)
3. Evaluate the need for additional materials and only propose their addition if absolutely necessary (3). (31 December 2000)
4. Interact with L. Erradi regarding temperature coefficient benchmarks and their specifications (1). (31 January 2001)
5. Prepare a summary documentation for all CRP benchmarks in co-operation with F. Leszczynski and G. Jerdev (3). (1 March 2001)
4.2.9. S. BHUIYAN

1. Submit the WIMS inputs used in calculations presented to A. Trkov for review (1). (1 September 2000)
2. Communicate with Gil C. S. and L. Erradi to optimize the WIMS input for TCA (1). (30 September 2000)
3. Investigate the possibility of defining a TRIGA benchmark for WIMS-D with L. Erradi and T. Kulikowska (3). (1 March 2001)
4. Rerun calculations with the CRP WIMS inputs to enable a better comparison of results (1). (1 March 2001)
5. Modify SRAC inputs for consistency with the revised WIMS inputs and rerun the SRAC calculations (1). (1 March 2001)
6. Investigate the anomalous behaviour using P1 scattering matrices in WIMS for Zr bound in ZrH (3). (1 July 2001)
4.2.10. A. TRKOV

1. Add a page of useful related links to the web page (3). (1 September 2000)
2. Put the full papers from the second RCM on the web page (1). (1 September 2000)
3. Find out about the availability of the document recommending the selection of evaluations for the JEFF-3 starter files (1). (15 September 2000)
4. Put JENDL-3.2 based WIMS-D library on the web page (1). (15 October 2000)
5. Put new NJOY inputs on web page (1). (31 December 2000)
6. Make a comparison summary of all the benchmark results (1). (31 December 2000)
7. Send JENDL based WIMS library to S. Bhuiyan (1). (31 December 2000)
8. Prepare a complete 172 group library (3). (1 July 2001)
4.2.11. B. DODD

1. Continue administrative tasks associated with the CRP (1). (Ongoing)
2. Send hard copies of all papers presented at the second RCM to those unable to attend (1). (25 August 2000) 

3. Finalize the report of the second RCM (1). (25 August 2000)
4. Get the WLUP web page moved to an IAEA server and make it more user friendly (2). (30 November 2001)
5. Compile .pdf files of the benchmarks’ original documents (3). (30 November 2001)
4.2.12. LIU P.

1. Communicate with A. Trkov regarding the status of current work (1). (25 August 2000)
2. Submit CENDL based library and relevant NJOY inputs for CENDL to A. Trkov (1). (30 September 2000) 

4.2.13. J. WHITE

1. Submit WIMS inputs for the VVER benchmark to A. Trkov (1). (1 March 2001)
2. Submit the full paper for the work of R. Ellis (1). (1 March 2001)
ANNEX I - AGENDA

SECOND RESEARCH COORDINATION MEETING ON

FINAL STAGE OF WIMS-D LIBRARY UPDATE PROJECT

14 - 17 August 2000

Comision Nacional de Energia Atomica (CNEA)

Centro Atomico Bariloche (CAB)

San Carlos de Bariloche, Argentina

PROGRAMME

Monday, 14 August

0830-0845
Transportation from Hotel Apartur to CAB-RA6 Reactor

0845-0900
Registration

0900-1000
Welcome and opening remarks:





J. Converti, Deputy Director, Nuclear Engineering Department, CAB, CNEA





N. de Lorenzo, Head, RA6 Reactor Division, CAB, CNEA





B. Dodd, Scientific Secretary, IAEA




Selection of the Chair




Introduction of Participants




Approval of the Agenda

1000-1030
Coffee break
1030-1200
Overviews and Status Reports:



Co-ordinated research program of the IAEA.

B. Dodd, IAEA



Overview of the history and status of the WLUP.

A. Trkov, IAEA



Progress in benchmark testing of WIMS Libraries for heavy water reactors.


F. Leszczynski, Argentina

1215-1330

Lunch break

1330-1415

Tour of the RA-6 reactor facility
1415-1500

Status Reports:





Work performed on the frame of WLUP
D. L. Aldama, Cuba

1500-1530

Coffee break

1530-1715

Status Reports:




Validation of the updated WIMS/D libraries based on ENDF/B-VI Rev.5 and JEF-2.2 data for the reactivity temperature coefficient and comparison with APOLLO code results.
L. Erradi, Morocco




CRP tasks related to the WIMSD5B code.








T. Kulikowska, Poland (presented by F. Leszczynski)

1715-1730

Transportation from CAB-RA6 Reactor to Hotel Apartur.

Tuesday, 15 August

0830-0845
Transportation from Hotel Apartur to CAB-RA6 Reactor

0845-1000

Status Reports:




Generation and validation tests of a WIMS-D Library based on JENDL-3.2







G. Chung-Sup, Rep. of Korea



Current status of WIMS library updating and validation at IPPE.







G. Jerdev and E. Rojikhine, Russian Federation

1000-1030
Coffee break
1030-1200
Status Reports:



Status report on Indian contributions to the WLUP and perspectives.





S. Ganesan, V. Jagannathan, R. Karthikeyan, Umasankari Kannan,





Usha Pal and R. P. Jain, India



Comparative studies with TCA benchmarks and the SRAC code system.




 

S. Bhuiyan, Bangladesh

1200-1330

Lunch break including a tour of the Instituto Balseiro facilities.
1330-1500

Status Reports:




A comparison of WIMS-D with the updated library and HELIOS for selected benchmarks.
R. Ellis, USA (presented by A. Trkov, IAEA)





Detailed review of action items from the first RCM.
A. Trkov, IAEA

1500-1530

Coffee break

1530-1700

Continued review of action items from the first RCM.
A. Trkov, IAEA

1715-1730

Transportation from CAB-RA6 Reactor to Hotel Apartur.

1900-2200

Social event hosted at the home of F. Leszczynski.

Wednesday, 16 August

0830-0845
Transportation from Hotel Apartur to CAB-RA6 Reactor

0845-1200

Discussion of the CRP goals and actions needed to achieve them.

1200-1330

Lunch break
1330-1715

Discussion of the CRP goals and actions needed to achieve them.

1715-1730

Transportation from CAB-RA6 Reactor to Hotel Apartur.

Breaks to be taken as on previous days.

Thursday, 17 August

0830-0845
Transportation from Hotel Apartur to CAB-RA6 Reactor

0845-1200

Drafting of the Second RCM Report of the WLUP CRP.

1200-1330

Lunch break including a tour of the LINAC facility.
1330-1500

Finalize the drafting of the Second RCM Report of the WLUP CRP

1500-1730

Tour of INVAP satellite manufacturing facilities and the surrounding area.

Breaks and lunch to be taken as on previous days.

ANNEX II – CHRONOLOGY OF ACTIONS AND RESPONSIBILITIES

Deadline
Action
Responsible

18 August 2000
Take over as co-ordinator of the WLUP CRP (1).
F. Leszczynski


Collaborate with F. Leszczynski on co-ordination work of the CRP (1).
D. L. Aldama

25 August 2000
Submit an electronic copy of the second RCM contribution to A. Trkov (1).
All participants.


Send the weighting function used with thorium to A. Trkov (1).
F. Leszczynski


Send VVER benchmark descriptions to L. Erradi, D. L. Aldama, S. Ganesan and A. Trkov (1).
G. Jerdev,

E. Rojikhine


Send hard copies of all papers presented at the second RCM to those unable to attend (1).
B. Dodd


Finalize the report of the second RCM (1).
B. Dodd


Communicate with A. Trkov regarding the status of current work (1).
Liu P.

1 September 2000
Submit the WIMS inputs used in calculations presented to A. Trkov for review (1).
S. Bhuiyan


Review draft second RCM report and submit comments to B. Dodd (1).
All participants


Send dosimetry reactions that are needed to D. L. Aldama.
All participants.


Add a page of useful related links to the web page (3).
A.Trkov


Put the full papers from the second RCM on the web page (1).
A.Trkov

15 September 2000
Find out about the availability of the document recommending the selection of evaluations for the JEFF-3 starter files (1).
A.Trkov

30 September 2000
Optimize TCA benchmark inputs for WIMS (1).
L. Erradi, 

Gil C. S., 

S. Bhuiyan


Repeat the Monte-Carlo calculation with the white boundary condition for the numerical Doppler coefficient benchmark (1).
L. Erradi


Provide JENDL library and NJOY inputs to A. Trkov (1).
Gil C. S.


Perform a detailed check of the JENDL-based WIMS library (1).
Gil C. S.


Submit CENDL based library and relevant NJOY inputs for CENDL to A. Trkov (1).
Liu P.

15 October 2000
Put JENDL-3.2 based WIMS-D library on the web page (1).
A.Trkov


Perform further analysis of the temperature coefficient benchmarks based on k infinity to reduce the effect of uncertainties in the bucklings (1).
L. Erradi

30 October 2000
Provide a list of the selection of evaluations for the FOND-2 library. If there are no restrictions, then send the full library to A. Trkov (2).
G. Jerdev,

E. Rojikhine

30 November 2000
Estimate reference sigma zero values for 240Pu and 242Pu for low concentration and high concentration case (2).
D. L. Aldama

31 December 2000
Perform additional studies on weighting functions for heavy water reactors (2).
F. Leszczynski


Try the calculation of temperature coefficient from k infinity for the VVER benchmarks (1).
D. L. Aldama


Review the LINUX command script (2).
D. L. Aldama


Explore the preparation of a suitable benchmark for the 233U fuelled KAMINI reactor in a form suitable for modelling with WIMS (3).
S. Ganesan


Evaluate the need for additional materials and only propose their addition if absolutely necessary (3).
S. Ganesan


Process the data on isotopes of relevance to the thorium fuel cycle such as 232U, 231Pa, 232Pa and 230Th data (3).
F. Leszczynski,

S. Ganesan


Put new NJOY inputs on web page (1).
A.Trkov


Make a comparison summary of all the benchmark results (1).
A.Trkov


Send JENDL based WIMS library to S. Bhuiyan (1).
A.Trkov

31 January 2001
Perform further temperature coefficient benchmark calculations from information supplied by S. Ganesan and E. Rojikhine (2).
L. Erradi


Update the dosimetry material data in the 69 group WIMS-D library based on JENDL 99 dosimetry files (1).
D. L. Aldama


Interact with L. Erradi regarding temperature coefficient benchmarks and their specifications (1).
S. Ganesan

1 March 2001
Consider preparation of a TRIGA benchmark (3).
T Kulikowska,

S. Bhuiyan,

L. Erradi


Perform further evaluation of the Be benchmark (3).
T Kulikowska


Prepare a summary documentation for all benchmarks using an agreed common template (3).
F. Leszczynski,

S. Ganesan,

G. Jerdev


Rerun calculations with the CRP WIMS inputs to enable a better comparison of results (1).
S. Bhuiyan


Modify SRAC inputs for consistency with the revised WIMS inputs and rerun the SRAC calculations (1).
S. Bhuiyan


Submit WIMS inputs for the VVER benchmark to A. Trkov (1).
J. White


Submit the full paper for the work of R. Ellis (1).
J. White

31 March 2001
Select a number of VVER benchmarks and calculate them using CRP libraries. These should include at least some of those that are analyzed by WIMS alone with input bucklings and report on those results (2).
G. Jerdev,

E. Rojikhine

1 July 2001
Investigate the anomalous behaviour using P1 scattering matrices in WIMS for Zr bound in ZrH (3).
S. Bhuiyan


Prepare a complete 172 group library (3).
A.Trkov

31 October 2001
Prepare a patch for the WIMSD5B code to run with the 172 group library (3).
T Kulikowska


Review and comment on the updates proposed by G. Jerdev (3).
T Kulikowska

30 November 2001
Get the WLUP web page moved to an IAEA server and make it more user friendly (2).
B. Dodd


Compile .pdf files of the benchmarks’ original documents (3).
B. Dodd

Ongoing
Continue administrative tasks associated with the CRP (1).
B. Dodd

ANNEX III – EMAIL ADDRESSES FOR CRP PARTICIPANTS

Name
Email Address(es)

Brian DODD
B.Dodd@iaea.org

Andrej TRKOV
A.Trkov@iaea.org

Daniel L. ALDAMA
aldama@ctn.isctn.edu.cu

Shafiqul BHUIYAN
inst@bangla.net

Lhoussine ERRADI
erradi@hotmail.com
erradi@fsr.ac.ma

Srinivasan GANESAN
ganesan@magnum.barc.ernet.in
s_ganesan@vsnl.com

GIL Choong-Sup
csgil@kaeri.re.kr

Guennadi JERDEV
jerdev@ippe.obninsk.ru

Teresa KULIKOWSKA
e02kul@cx1.cyf.gov.pl

Francisco LESZCZYNSKI
lesinki@cab.cnea.gov.ar

LIU Ping
ping@iris.ciae.ac.cn

Yevgeniy ROJIKHINE
 rev@ippe.obninsk.ru

John WHITE
jew@ornl.gov

Svetlana ZABRODSKAIA
abbn@ippe.obninsk.ru
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