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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 WIMSD-5B 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 multi-group 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 multi-group 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. The International Atomic Energy Agency (IAEA) supported its co-ordination, 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 analysed, the WIMSR module of the NJOY code system was upgraded and the author of the official NJOY code system distribution 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 optimised. 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). Previous meetings were held in Vienna (1999) and Bariloche (2000). During the last year an intensive work was performed. The minimum, medium and extra (“nice to have”) objectives were achieved. The present report refers to the final RCM on WLUP organized from IAEA by Mr. S. Basu who succeeded Mr. B. Dodd as Scientific Secretary. The main goal of the RCM was to coordinate the preparation and releasing of the CRP final product. The actions required for closing the CRP were also assigned. 

2. SUMMARY OF PRESENTATIONS

There were a total of 13 participants attending the meeting:

(1) S. Basu – IAEA (Scientific Secretary)

(2) A. Trkov - IAEA (NDS)

(3) F. Leszczynski – Argentina

(4) M.M. Sarker  - Bangladesh

(5) P. Liu - China

(6) D. L. Aldama – Cuba

(7) V. Jagannathan – India
(8) C. S. Gil – Korea

(9) L. Erradi - Morocco

(10) T. Kulikowska - Poland

(11) G. Jerdev – Russian Federation

(12) E. Rojikhine – Russian Federation

(13) T. Zagar - Slovenia

The research agreement holder Mr. J. White from the USA retired. His successor Mr. R. Ellis could not attend the meeting for administrative reasons, but submitted materials by e-mail.

Mr. D.D. Sood, who is the Director of the Division of Physical and Chemical Sciences, and Mr. T. Parish, head of the Physics Section, welcomed the participants. They put emphasis on the importance of the WLUP, particularly for developing countries. Mr. A. Trkov from the Nuclear Data Section, who has been strongly involved with the CRP from the beginning, summarized the current status of the project.

The Scientific Secretary for the CRP, Mr. S. Basu, welcomed participants on behalf of the IAEA, and thanked everyone for the cooperation to organize the meeting. He checked if the CD-ROM containing the latest WLUP information was received for all the participants.

Mr. F. Leszczynski was elected Chairman of the meeting and Mr. D. L. Aldama the rapporteur.  Some time was spent discussing the logistics of the meeting and adjustments to the agenda. The final agenda is attached as Annex I. The session was opened for presentations on the work performed by the participants since the last meeting.

2.1. F. Leszczynski – Argentina

A summary of suggestions about organization, name conventions, contents and documentation of WLUP benchmarks as well as an updated list of the main parameters for all cases were presented. The benchmarks objectives and types were given. The specifications on how to run and compare results of different WIMSD libraries were shown following by a description of criticality benchmarks. Finally the program QVALUE was described for analyzing and plotting of results.

2.2. M.M. Sarker - Bangladesh

The analysis of TRX, BAPL and TCA benchmarks of IAEA was presented using the SRAC and WIMSD-5B codes. The SRAC code based on the JENDL-3.2 library while the WIMD-5B code uses both the JENDL-3.2 and ENDF/B-VI libraries. The calculated values of effective multiplication factor (k-eff) and other integral parameters for TRX, BAPL and TCA benchmarks were compared among themselves and also with the experimental results. 

The calculated value of k-eff for TRX-1 using JENDL-3.2 obtained from the SRAC is 0.04% higher whereas the value obtained from the WIMS is 0.61% less than the experimental value. The value of k-eff using WIMS code based on ENDF/B-VI library is 1.29% less the experimental value. The deviations of the experimental value for the other parameters namely (28, (25, (28 and C* are 1.3%,  1.3%, 1.3% and -0.5% respectively from SRAC run and 2.3%, 0.3%, 5.6% and 0.13% from WIMS run. The similar tendency is observed in case of TRX2 as well. 

The calculated value of k-eff for TRX-2 using JENDL-3.2 obtained from the SRAC is 0.32% higher whereas the value obtained from the WIMS is 0.48% less than the experimental value. The value of k-eff using WIMS code based on ENDF/B-VI library is 0.10% less the experimental value. The discrepancies of the other experimental value for the other parameters namely (28, (25, (28 and C* are 0.53%, -1.91% 1.3% and -5.13% respectively from SRAC run and -1.26%, -1.55%, and -0.51% from WIMS run. Similar tendencies were observed in case of BAPL-2 and BAPL-3 as well. 

The only experimental value available for TCA benchmarks is the k-eff to compare with the calculated integral parameters, which are in satisfactory agreement. The results obtained for k-eff, k-inf, (28, (25, (28 and C* from different libraries are found to be in good agreement with each other.

The analysis of the TRIGA Mark-II research reactor of Bangladesh was also performed. The chosen codes were WIMSD-5B for cell calculation and CITATION for global calculation of TRIGA reactor. The same calculation will be performed with the help of another Monte Carlo Code MCNP4B2

Finally it was recommended that:

1. SRAC code could be used to evaluate the quality of the WIMSD-5B calculations.

2. TRIGA of Bangladesh could be treated as a theoretical benchmark.

3. A Coordinated Research Project should continue after the WLUP. It could be very useful for the user of WIMS. 

2.3. P. Liu- China

The results for the ENDF/B-VI library and for the library with the data for the main isotopes from CENDL-2.1 were presented. For most uranium assemblies the second library shows better agreement with references experimental cases.

The reason is that the inelastic cross section data of U-238 in CENDL-2.1 shows better agreement with most recent experiments compared to the corresponding data in the ENDF/B-VI.7 library.

According to the above, the evaluated data of U-238 in CENDL-2.1 are recommended for generating the final WLUP product

2.4. D. L. Aldama - Cuba
The source of data and the processing methods used for dosimetry materials were explained. The JENDL/D-99 library was the main source of evaluated data. The PREPRO-2000 system was used for the nuclear data processing. Particularly the sequence MERGER-LINEAR-SIGMA1-GROUPIE-DICTION was used. The code WIMSIE was developed to prepare the dosimetry material cross section data in WIMSD format. Now the WLUP libraries include 37 dosimetry materials.

The WWER criticality benchmarks were revised. The results of 25 lattices were presented as a function of slowing down density. The temperature reactivity coefficient was calculated for 4 selected WWER lattices using WIMSD-5B and the ENDF/B-VI.7 based WIMSD library. The results are consistent with those reported by other authors.

2.5.  V. Jagannathan - India

A theoretical PWR thorium pin cell burnup benchmark problem was analysed with the three multi-group cross section libraries obtained from WLUP using the Indian code LATTEST. Though the k( did not show much difference compared to the CASMO-4 results of the original reference, substantial differences were noted in the absorption reaction rates of the main actinides and fission product nuclides. It will be useful to repeat this analysis with WIMS-D5 code. It is desirable to formulate a thorium pin cell burnup benchmark to test the data of nuclides of thorium burnup chain. 

Seventeen VVER-TIC lattices were analysed with the new multi-group cross section libraries of WLUP using the code LATTEST.  The results have been compared with those of WIMS-D4 code. It is found that though the k( values of LATTEST code are higher than the WIMS-D4 values, the keff values of LATTEST code are significantly lower. It is necessary to improve the leakage model to improve the keff predictions.

The set of UO2 and U-metal fuel and H2O/D2O moderated uniform lattices were analysed with the LATTEST code using the three data libraries of WLUP. The detailed results of these experimental lattices and other MOX lattices shall be presented in the suggested format by Dec. 2001. For the TIC01 lattice, the change of the results due to progressive change of nuclear data of one nuclide at a time was demonstrated. 

The latest version of the software ‘XnWlup’ having the capability of inter-comparing several data libraries was demonstrated. Sample plots comparing the multi-group data of different libraries were shown. XnWlup software is capable of processing the 172-group WIMS-D library also.

2.6. Gil C. S. – Korea

For the purpose of validation of the updated WIMS-D library, the results of HELIOS1.5 and CASMO-3 have been compared. The HELIOS1.5 calculations were carried out with the library of 190 energy groups, which was generated from ENDF/B-VI.2. In the HELIOS1.5 library, the capture cross sections of U-238 are adjusted to reduce the discrepancy of (28 in the TRX-1 lattice. The results of CASMO-3 were also calculated with the library of 70 energy groups, which was prepared for the mixed oxide fuel cores with ENDF/B-VI.3 at KAERI. The keff values with CASMO-3 are slightly overestimated compared with those of WIMS-D. The keff values and spectral indices with the updated WIMS-D libraries are comparable to those of HELIOS1.5 and CASMO-3, respectively.

The JENDL-3.2 NJOY inputs were checked in order to finally generate the WIMS-D library based on JENDL-3.2 in correspondence with the new inputs prepared by A. Trkov. In case of the nuclides having many resolved resonances such as U-238, the number of energy points to calculate the weighting flux in the resolved resonance range with the flux calculator option in the GROUPR module of NJOY should be increased.

The users of JENDL-3.2 based WIMS-D library should note that the data of I-135, Pm-148m, Dy-160, -161, -162, -163, -164, Ho-165, Er-166, -167, and Nb-93 were generated from ENDF/B-VI.

2.7.  L. Erradi - Morocco
A set of experimental benchmarks on the Reactivity Temperature Coefficient has been analysed using WIMSD-5B and the newly updated 69 groups libraries based on ENDF/B-VI.7, JEF2.2 and JENDL3.2 data files. In this analysis it was shown that the leakage effects are very important for the selected benchmarks and therefore, only the k-eff approach which takes into account the leakage effects leads to satisfactory results. The Mosteller numerical benchmark on Doppler coefficient was also analysed and the results have shown some improvements when using the new libraries in comparison with the original 1986 WIMS library. However, it is still possible to enhance the accuracy of the prediction of Doppler coefficient by accounting for the binding effects in the fuel associated with the temperature change.

For the analysis of the KAMINI and KRITZ benchmarks on Reactivity Temperature Coefficient, the WIMSD-5B with the original and the WLUP libraries was used for lattice calculations and CITATION diffusion code was chosen for the whole core calculations. The results obtained for KRITZ benchmark confirm the tendencies that have already been pointed out using pin cell calculations with measured material bucklings. For the KAMINI benchmark, the preliminary analysis has shown that the ENDF/B-VI.7 library is probably the most appropriate for the RTC prediction in U-233 fuelled lattices. 

2.8. T. Kulikowska - Poland
The WIMSD-5B code has been updated. The update deck is available. One of the most important extensions is a larger number of energy groups in the code library.

The code has passed standard tests and has been employed in a systematic comparison of results for benchmarks chosen and prepared by several authors under WLUP. The calculated benchmarks have included several types of reactor lattices. The results have been presented in a systematic way due to application of auxiliary programs developed by other WLUP participants.

The previously proposed beryllium benchmarks have been recalculated by MCNP‑4C and a reference file following the format accepted under WLUP has been prepared. The comparison of results for various libraries has been carried out by the same method as for standard benchmarks.

A thorium test case has been calculated with ANL 69-group library and compared with the results obtained by WIMSD-5B with the library based on ENDF/B-VI.7 data in 69 groups. The results have been found reasonably close. 

2.9. G. Jerdev – Russian Federation

The results of calculations of the WLUP benchmarks were presented. The calculations were performed using the WIMS/ABBN library based on the Russian library of evaluated nuclear data files FOND-2.2. A comparison with the results obtained with other libraries was performed.

The following tendencies were pointed out:

· The calculations with all libraries are basically in good agreement except for ENDF/B-VI, which produce lower values of k-eff/k-inf.

· The absence of correlation between the type of libraries (ENDF, JEF, JENDL, BROND - with their quality of prediction of reactor characteristics) and the type of calculational models (fuel type, enrichment, spectrum type, cell type) was pointed out.

· The WIMS/ABBN library provides better results in general.

Special attention was paid to plutonium benchmarks. Two plutonium tests were presented  in addition to results of calculations by other codes and the JEF-2.2 library. It was shown that the JEF evaluation is not the best from our point of view and that the FOND library is preferable.

Particularly large dependence of the calculated results on the self-shielding treatment of Pu-242 in the thermal range was observed. Limited applicability of the method of equivalent lattices in the case of plutonium fuel was noted. The need for an accurate treatment of self-shielding of the first resonance of Pu-242 was also shown.

The main directions of development of WIMS at IPPE were reported:

· Combination with other codes in the frame of SKALA code system.

· Utilisation of 299-group structure for the WIMS/ABBN library in accordance with the group structure of the ABBN 299-group library

2.10. E. Rojikhine  – Russian Federation
Results of calculations of cell models and full-core models of the VVER experiments were presented. The cell calculations were performed using WIMS. The full-core calculations were performed using the KENO Monte Carlo code. The WIMS library developed at the Institute of Physics and Power Engineering from the collection of the FOND-2.2 evaluated nuclear data files was used in the calculations. The WIMS code was also used to calculate the macroscopic cross sections for the KENO calculations. An auxiliary code DOXS was used to remove the negative self-scatters from the WIMS transport-corrected cross sections by including P1-scattering matrices for the mixtures containing Hydrogen and Oxygen and to make these cross sections usable in the Monte Carlo calculations.

Twenty-five VVER cell benchmarks that are used as the CRP benchmarks were calculated by WIMS. The average discrepancy of k-eff from the experiment over these benchmarks is 0.0% for the FOND-2.2 library. The spread of the results is from +1.5% to –2.1%. The standard deviation is (0.9%, which is three times more than the experimental uncertainty and probably indicates possible errors in the models of the experiments. The WIMS lattice calculations with the JEF-2.2 and JENDL-3.2 CRP libraries differ from FOND-2.2 by –0.3% while the ENDF/B-VI calculations deviate by –1.0%.

From the twenty-five VVER lattice models a subset of twelve lattices for which a full-core models are supplied in the LEU-COMP-THERM-015 evaluation of the International Handbook of Evaluated Criticality Safety Benchmark Experiments was selected. Seventy cores for the twelve lattice patterns selected were calculated using the KENO code. The average k-eff over the series is, with the exception of two lattice patterns, in a very good agreement with the results of the lattice calculations utilizing critical buckling performed by WIMS. The average   k-eff value for the ten lattice patterns from the KENO calculations is 1.005 with the standard deviation of 0.003. The WIMS result for these lattices is 1.003 with the standard deviation of 0.004.

The same set of calculations was performed using the CRP libraries based on the ENDF/B-VI, JEF-2.2, and JENDL-3.2 evaluated nuclear data files. The results obtained indicated that there are some errors in preparation of the cross sections for the Monte Carlo calculations using the CRP libraries. It was found that different approximations of the transport cross section are used in the FOND-2.2 library and the CRP libraries for the nuclides that do have P1 thermal scattering matrices. The source of error could be the definition of the transport cross section in WIMS.

2.11. T. Zagar - Slovenia
An MTR reactor safety related benchmark (IAEA-TECDOC-233) and a TRIGA reactor benchmark from the international handbook of evaluated critical safety benchmark experiments (IEU-COMP-THERM-003) were considered in calculations using new WLUP library. In both cases unit cell calculations were done with WIMSD-5B code and cross section homogenisation with XSWOUT code. Additional data processing required for whole core calculations were performed with BINODE code for the MTR case and with TRIGLAV code for TRIGA. Calculated integral core parameters (k-eff, flux density distribution) for BOL and for EOL conditions were compared to experimental values and to results calculated with old WIMS1986 library. Results obtained with the WLUP library based on ENDFB-VI agree better with experimental data in comparison to the old library.

3. DETAILED REVIEW OF ASSIGNED ACTIONS FROM THE SECOND RCM
Considerable time was spent reviewing the actions assigned at the second 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 in ANNEX II.

4. PREPARATION OF CRP FINAL PRODUCT.

The final product will include:

· 69 group WIMSD library prepared from the selected evaluated data files

· 172 group WIMSD library prepared from the selected evaluated data files

· IAEA-TECDOC with detailed documentation

· Data processing inputs

· Benchmark inputs for WIMS.

· The system of auxiliary codes developed under the CRP.

4.1 Selection of source evaluated data for materials in the final WIMS-D library.

A discussion was held regarding the source of evaluated data for each material to be included in the 69 and 172 group WIMSD libraries. The selection was performed taking into account the evaluations included in the FOND-2 library and JEFF-3T starter file, as well as, the results of analysis of more than 200 benchmark cases for different libraries in the frame of WLUP. The complete list of the final selection is presented in ANNEX III.

Decay and fission product yield data will be taken from ENDF/B-VI or JEFF-3 if the files will be released on time. 

4.2 Scope of the benchmarks for the standard and extended sequence of tests.

The standard sequence of tests includes a set of benchmarks that can be analyzed using just the WIMSD code. On the other hand, it is useful to add an extended or supplementary sequence of benchmarks that may require additional processing like cross section homogenization, whole core calculations, etc. Additional benchmarks were discussed.

Candidates for new standard benchmarks:

· Reactivity Temperature Coefficient (RTC) benchmarks: KRITZ, WWER, TCA, R1100H and NORA by L. Erradi and D. L. Aldama.

· Numerical Doppler effect benchmark by L. Erradi.

· MTR burnup benchmark by F. Leszczynski.

 Candidates for supplementary benchmarks:

· Beryllium numerical benchmark analyzed by T. Kulikowska.

· TRIGA-IJS benchmark analyzed by T. Zagar

· TRIGA-BANGLADESH benchmark analyzed by M.M. Sarker

· KAMINI reactor benchmark analyzed by L. Erradi

· KRITZ benchmark full core calculation by L. Erradi

· WWER benchmarks analyzed by E. Rojikhine using KENO code.
· Thorium burnup benchmark by V. Jagannathan.

Inclusion of the above benchmarks into the final document is subject to the condition that they are available on time.

Taking into account the results of the standard sequence of benchmarks it seemed reasonable to subdivide them according to percent of fissile material in heavy metal. After a long discussion 4 categories were set up: 

· Below 2.0% 

· Between 2.0% and 4.0 %

· Between 4.0% and 6.0%

· Over 6.0%

The final results and plots for each group of benchmark will be presented with this subdivision.

5. SCOPE OF THE TECDOC.

The main chapters and sections of the WLUP TECDOC were discussed.

5.1 Definition of main parameters

To avoid misunderstanding from part of end-users it is necessary to present the definition of parameters included into the WIMSD library. Particular attention should be given to:

· Transport cross section definition

· Resonance Integrals

· Absorption cross section

· P1 transport corrected matrix

· Flux and current weighting spectra

· Potential cross section


A. Trkov will coordinate the task.

5.2 Resonance treatment of parameters and Goldstein-Cohen parameters

In the frame of WLUP a system of codes was developed to estimate the Goldstein-Cohen parameter ( following the WIMSD conventions for the main materials. F. Leszczynski completed this task and he will write the corresponding chapter in the WLUP TECDOC.

5.3 Fission product yields and selection of explicitly represented and lumped fission product materials.

The section will include:

· Brief background

· Selection criteria for explicitly represented and lumped fission product

· Lumped fission product averaging

· Pseudo fission product definition


D. L. Aldama will coordinate the task.

5.4 Average energy release per fission


The section will include:

· Brief background

· Definition of energy release in fission 

· Calculation model

A. Trkov will coordinate the task.

    5.5 List of materials

For each material the following information will be included:

     General information:

· Material identification

· WIMSD identification number

· Type of material (M, S, D, FP, A, B)

· Resonance trigger

· Reference sigma0

· List of sigma0 values for resonance tabulation

· List of temperature in the resonance range

· List of temperatures in the thermal range

· Thermal scattering law

· Weighting spectrum trigger

· Source of evaluated data for XS

· Brief description

      Detailed information (resonance, burnup and decay data):

· WIMSD ID number

· Atomic wt.

· Lambda value

· Sigma potential

· Half life

· Decay product

· Capture product

· Branching ratio

· Source of evaluated data for decay data

Detailed information for actinides:

· WIMS ID for actinides and fission products

· Energy release in fission

· Fission product yields

· Source of evaluated data for fission product yields

Detailed information for materials with P1 matrices:

· Position in the library

· WIMS ID

· Temperature



A. Trkov will coordinate the task.

5.6 Dosimetry data

    The documentation should include:

· Source of data (justification)

· Processing methods

· General comments

D. L. Aldama will prepare the corresponding WLUP TECDOC chapter.

5.7 Burnup diagrams

The following diagrams should be included:

· Actinide chain

· Fission product chains

     A. Trkov will coordinate the task.

    5.8 Fission spectrum of the library

     The following information will be included on the WLUP TECDOC:

· Background 

· Plots

A. Trkov and D. L. Aldama will prepare the documentation.

    5.9 Averaging Flux and Current Spectra

    Brief information on the flux and current averaging spectra will appear on the TECDOC.

    It should consider:

· General comments

· Plots

     F. Leszczynski will coordinate this task.

   5.10 Energy structure

    A table will be provided for the 69 and 172 energy group structure. 

    A. Trkov will perform this task.

    5.11 WIMSD-5B extensions

     The extended upper limits and major modifications should be included. They are:

· 200 energy groups

· 55 resonance groups

· 30 resonance isotopes

· 300 burnable nuclides from the library

· 60 burnable materials in WIMS input

· Optional modification to treat WIMSD libraries with extended format that includes multiple product-nuclei reactions

     T. Kulikowska will coordinate the task in collaboration with G. Jerdev.


   5.12 Evaluated nuclear data processing options

    This chapter should include:

· Brief history

· Brief description of the NJOY sequence of processing

· Description of the RUNALL sequence.

· Special issues (fission cross section of Am-241, pseudo fission product to simulate (n,2n) reaction for U-238 and U-233, Am-242 and Pa-231 as a fission product with fission cross section set to zero)

· Inputs for NJOY and WILLIE will be provided on CD-ROM.

A. Trkov will coordinate the task.

   5.13 Benchmarks

    The part on benchmarking should include:

· Brief description of the benchmarks according to WLUP classification will be included on TECDOC. Detailed description will be only provided on CD-ROM.

· Benchmark results for the final libraries (69 and 172 groups) will be also included on the TECDOC.

· WIMS inputs, reference solution, post-processing codes and batch files will be included on CD-ROM.

· Results of the standard sequence of benchmarks using ENDF/B-VI, JEF-2.2, FOND-2, CENDL-2.1 and JENDL 3.2 based WIMSD libraries will be included on CD-ROM.

· Any other comparison with different codes and libraries will be included on CD-ROM.


     F. Leszczynski will coordinate the task.

    5.14 Description of CD-ROM content

    The following features should be taken into account for preparing the CD-ROM:

· The directory tree structure will be:

Inputs, Progs, Libs, Docs, Exes, XnWlup, NRSC

· The WIMS inputs will be organised as the NJOY inputs. (All in one file with different decks)

· The WLUP programs will be organised in the same way.

· The CD-RPM will be written in ISO-9660 format

A. Trkov will coordinate the task.

6. ASSIGNMENT OF ACTIONS FOR THE FINAL PRODUCT.

6.1 All participants

· Send a revised copy of the presentations to A. Trkov and F. Leszczynski (7 Dec. 2001)
· Send the list of publications and presentations related with the WLUP to S. Basu. (7 Dec. 2001)
6.2 S. Basu – IAEA (Scientific Secretary)

· Provide format specification for TECDOC (30 Nov. 2001)

· Revise and make the edition of the final RCM Report and issue it as an INDC Report (31 Dec. 2001)

· Organise formalities for the publication of TECDOC (31 May, 2002)

6.3. F. Leszczynski – Argentina

· Coordinate the activities related with the CRP (on going)

· Review post-processing code E3 for D2O lattices (31 Dec. 2001)

· Review of the standard sequence of benchmark inputs and programs (31 Dec. 2001).

· Check D2O lattices with CENDL data for Deuterium (31 Dec. 2001 ).

· Evaluate the possibility of providing a MTR burnup benchmark (15 Jan. 2002)

· Write the chapter on resonance treatment and Goldstein-Cohen parameters (15 Feb. 2002)
· Write the section on averaging flux and current calculations (15 Feb. 2002)
· Write the chapter on benchmarks (15 Feb. 2002)
6.4. M.M. Sarker – Bangladesh

· Supply the NJOY and WIMS inputs used for TCA in his calculation. Point out differences in NJOY inputs and provide justification (31 Dec. 2001).

· Prepare a new supplementary TRIGA benchmark including the description of lattice configuration, Monte Carlo model, MCNP input and description of WIMS analysis (15 Feb. 2002).

6.5. P. Liu- China

· Provide copper data from CENDL (30 Nov. 2001).

· Check status of hafnium data in CENDL for possible inclusion in WLUP (31 Dec. 2001).

6.6. D. L. Aldama - Cuba
· Optionally include materials needed for beryllium burnup (31 Dec. 2001).

· Re-analyze temperature coefficients for WWER lattices (31 Dec. 2001) 

· Revise dosimetry materials considering the selected source of evaluated data for the final product (15 Feb. 2002)

· Write chapter on dosimetry materials (15 Feb. 2002).

· Write chapter on fission product yield and selection of explicit and lumped fission products (15 Feb. 2002)

· Write section on fission spectrum (15 Feb. 2002)

6.7 V. Jagannathan – India

· Prepare a numerical thorium burnup benchmark to be included into the extended sequence (15 Dec. 2001).

· Extend XnWlup to include: (15 Jan. 2002)

·  Reconstruction of self-shielded cross sections for resonance integrals

· Comparison of cross sections of material mixtures

· If experimental data on isotopic composition become available prepare benchmark specification giving geometry and composition of the thorium fuel cluster, power history and measured burnup (15 Feb. 2002). 

6.8. Gil C. S. – Korea

· Provide the libraries based on JENDL-3.2 with new NJOY inputs (69 and 172 groups) (15 Dec. 2001)

· Compare the benchmark results with HELIOS1.5 and CASMO-3 codes (31 Jan. 2002)

6.9. L. Erradi – Morocco

· Revise the TCA inputs considering the version Sep. 2001 of the Handbook on Criticality Safety Benchmarks (15 Dec. 2001).

· Prepare the Doppler Coefficient Benchmark (15 Dec. 2001).

· Provide RTC pin cell benchmarks for KRITZ, TCA, R1/100H and NORA lattices (15 Jan. 2002)

· Prepare full core KAMINI and KRITZ RTC benchmarks (31 Jan. 2002)

6.10. T. Kulikowska – Poland

· Verify WIMSD-5B updates on a library with extended burnup format (31. Jan 2002)

· Prepare the beryllium benchmark specifications (15 Feb. 2002)

· Analyze the beryllium benchmark using JENDL-3.2 (15 Feb. 2002)

· Write section on WIMSD-5B updates for the WLUP TECDOC (15 Feb. 2002)

6.11. G. Jerdev – Russian Federation

· Send WIMSD library to A. Trkov and T. Kulikowska for verification purpose (30 Nov. 2001)

· Provide results for the standard test sequence using FOND-2 library (15 Dec. 2001)

· Provide a detailed description of the extensions to the WIMS library format and the associated updates of the WIMSD-5B code which would allow to take into account multi-branch depletion and (n,2n) reaction (15 Jan. 2002)

· Analyse the effects of the extended burnup options compared to the existing burnup scheme using 172-group library. The task includes modifications to the library (15 Feb. 2002).

6.12. E. Rojikhine  – Russian Federation
· Prepare one full core WWER calculation for temperature coefficient (15 Dec.2001)

· Prepare the KENO inputs for the full-core VVER benchmarks (15 Feb. 2002).  

· Study the possibility of using the CRP libraries in the calculations with KENO and provide the results (15 Feb. 2002).

6.13. T. Zagar – Slovenia

· Prepare TRIGA-IJS full core benchmark (15 Feb. 2002)

6.14 A. Trkov – (IAEA/NDS)

· Send CENDL-2.1 data for deuterium to F. Leszczynski (30 Nov. 2001)

· Review the evaluated data for Np-239, Pu isotopes, Am-241, Zr and Dy from the FOND-2 and ENDF/B-VI.8 libraries to make the final selection (31 Dec. 2001)

· Generate trial 69 and 172-group libraries with RCM recommendations for material selection and put on the WLUP WEB page (31 Dec. 2001)

· Generate the final 69 and 172-group libraries (31 Jan. 2002).

· Prepare the list of materials table (15 Feb. 2002).

· Prepare energy structure table (15 Feb. 2002)

· Prepare the actinides burnup chain diagram (15 Feb. 2002).

· Prepare the fission product burnup chains (15 Feb. 2002).

· Write the chapter on the definition of parameters (15 Feb. 2002).

· Write the section on the average energy released in fission (15 Feb. 2002).

· Write the section on evaluated data processing (15 Feb. 2002).

7. PLANNING FUTURE WORK

7.1 Maintenance and advertising the final product

· The official generic name of the library will be WIMSD-IAEA. 

· The library exists in two group structures: WIMSD-IAEA-69 in 69 energy groups and WIMSD-IAEA-172 in 172 energy groups.

· The Agency will package and distribute the CRP final product, which includes libraries and documentation to users in Member States.

· The Agency should collect feedback from the users and provide for future updates to fulfil the requirements of the users or when new evaluated data become available.

7.2 Suggestions for future IAEA activity on the subject

· IAEA should provide support to finalize the TECDOC. This would require one expert for 4 weeks to do the editorial work and one expert for 3 weeks for reviewing technical details.

· In two-year time (2003 or 2004) to organize a Consultant Meeting regarding feedbacks on the WIMSD-IAEA library.

· Maintain a WEB page for WIMSD-IAEA Library including information on feedback from users.

· Evaluate the possibility for organising a CRP on research reactors calculations. It could be a good opportunity to promote the WIMSD-IAEA library for global calculations. 

ANNEX I: AGENDA

WIMS-D LIBRARY UPDATE PROJECT

FINAL RCM PROGRAMME

Vienna, IAEA Headquarters

19-23 Nov. 2001

Monday 19th November 

Please report at Security gate no. 1 of VIC at 8:30 hrs with the invitation letter and another document for identification.

9:00 hrs-10:00 hrs:

Welcome address by the director of the Division of Physical and Chemical Sciences Mr. D.D. Sood, and the head of the Physics Section Mr. T. Parish. Briefing by A. Trkov, followed by the selection of co-ordinator and secretary of the meeting.

10:00-10:30 hrs: COFFEE/TEA break

!0:30-12:30 hrs:

Presentations by participants from Argentina, Bangladesh and China.

12:30-14:00 hrs: LUNCH

14:00-17:30 hrs

Presentation by participants from Cuba, India, Korea and Morocco.

Tuesday 20 November

9:00hrs-12:30hrs (10:00 hrs-10:30 hrs: COFFEE/TEA break)

Presentation by participants from Poland, Russia, Slovenia.

12:30-14:00 hrs: LUNCH

14:00-17:30 hrs:

Discussion on the selection of source evaluated nuclear data for materials in the final WIMS-D library. (Please, consult the matlst.xls file distributed on the last CD-ROM for the initial choice).

Wednesday 21 November 

9:00-12:30 hrs (10:00-10:30 hrs: COFFEE/TEA BREAK)

Finalise the scope of the benchmarks for the “Standard Sequence” of tests and for the additional tests in the “Extended Sequence”, which includes cases that may require additional processing (cross section homogenisation, whole core calculation, etc.).

12:30-14:00 hrs: LUNCH

14:00-17:30 hrs

Discuss scope  of the TECDOC, materials, papers which are to be included, format etc

· Definition of constants

· Resonance treatment of parameters and Goldstein-Cohen parameters

· Fission product yields and selection of explicitly represented and lumped fission product materials

· Average energy release per fission

· Lumped pseudo-fission product cross-sections

· List of materials

· Dosimetry data 

· Burnup diagram

Thursday 22  November

9:00-12:30 hrs (10:00-1030 hrs: COFFEE/TEA BREAK)

Future actions:

· Maintenance  and updating of the library (after the release of ENDF/BVII)

· Advertising the library

· Suggestion for future IAEA activity on the subject (consultancy, meeting CRP?)

12:30-14:00 Hrs: LUNCH

!4:00-17:30 hrs

Draft the RCM report.

Friday 23 November

9:00hrs-12:00 hrs

Finalise the RCM report. Close the meeting 

ANNEX II: STATUS OF ACTIONS FROM THE SECOND RCM

Deadline
Action
Responsible
Status or Comments

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


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

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


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


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

E. Rojikhine
Completed


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


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


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

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


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


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


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


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

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
Completed

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

Gil C. S., 

S. Bhuiyan
Completed


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


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


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


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

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


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

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
Completed

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

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


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


Review the LINUX command script (3).
D. L. Aldama
Cancelled


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


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


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
Completed


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


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


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

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


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


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

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

S. Bhuiyan,

L. Erradi
Completed




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


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

S. Ganesan,

G. Jerdev
Completed


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


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


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


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

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 
nalysed by WIMS alone with input bucklings and report on those results (2).
G. Jerdev,

E. Rojikhine
Completed

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


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

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


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

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


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

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

*Mr. S. Basu took over the responsibility of co-ordination from Mr. B. Dodd 

ANNEX III: EVALUATED NUCLEAR DATA SOURCE 

Isotope
MAT
At.Wt.
NF
NT
Typ
Description
WLUP

1-H –H2O
3001
1.00783
0
6
M
Hydrogen bound in water
ENDF/B-VI.7

1-H –ZrH
5001
1.00783
0
8
M
Hydrogen bound in Zr H
ENDF/B-VI.7

1-D –D2O
3002
2.0141
0
6
M
Deuterium bound in D2O
ENDF/B-VI.7

2-He-  3
3
3.01493
0
1
S
Helium-3
JENDL-3.2

2-He-  4
4
4.03617
0
1
S
Helium-4
JENDL-3.2

3-Li-  6
6
6.01507
0
1
S
Lithium-6
ENDF/B-VI.7

3-Li-  7
7
7.01601
0
1
S
Lithium-7
ENDF/B-VI.7

4-Be-nat
9
9.0122
0
8
S
Berilium
ENDF/B-VI.7

5-B – 10
10
10.0129
0
1
B
Boron-10 (burnable)
ENDF/B-VI.7

5-B – 10
1010
10.0129
0
1
S
Boron-10 (unburnable)
ENDF/B-VI.7

5-B – 11
11
10.0129
0
1
B
Boron-11 (burnable)
ENDF/B-VI.7

5-B –nat
1011
10.811
0
1
S
Natural Boron (unburnable)
ENDF/B-VI.7

6-C –nat
2012
12.0011
0
8
M
Graphite
ENDF/B-VI.7

7-N –nat
14
14.0067
0
1
S
Nitrogen
ENDF/B-VI.7

8-O –nat
6016
15.9905
0
5
S
Oxygen
ENDF/B-VI.7

9-F –nat
19
18.9982
0
1
S
Fluorine
ENDF/B-VI.7

11-Na-nat
23
22.9895
0
1
S
Sodium
JENDL-3.2

12-Mg-nat
24
24.3051
0
3
S
Magnesium
JENDL-3.2

13-Al-nat
27
26.9815
0
1
S
Aluminium
ENDF/B-VI.7

14-Si-nat
29
28.0859
0
2
S
Silicon
ENDF/B-VI.7(ISOTOPES)

15-P –nat
31
30.9741
0
2
S
Phosphorus
ENDF/B-VI.7

16-S –nat
32
32.0637
0
2
S
Sulphur
JENDL-3.2

17-Cl-nat
35
35.4526
0
1
S
Chlorine
JENDL-3.2

20-Ca-nat
40
40.0803
0
1
S
Calcium
ENDF/B-VI.7

22-Ti-nat
48
47.8789
0
2
S
Titanium
JENDL-3.2

23-V –nat
51
50.9416
0
2
S
Vanadium
ENDF/B-VI.7

24-Cr-nat
52
51.9959
0
3
S
Chromium
ENDF/B-VI.7(ISOTOPES)

25-Mn-nat
55
54.9381
0
2
S
Manganese
ENDF/B-VI.7

26-Fe-nat
2056
55.8464
0
3
S
Iron
ENDF/B-VI.7(ISOTOPES)

28-Ni-nat
58
58.6936
0
3
S
Nickel
ENDF/B-VI.7(ISOTOPES)

27-Co- 59
1059
58.9332
0
2
S
Cobalt
ENDF/B-VI.7

29-Cu-nat
3063
63.5456
0
2
S
Copper
CENDL

40-Zr-nat
91
91.2196
0
3
S
Zirconium
JEFF-2.2

41-Nb- 93
93
92.9032
0
2
S
Niobium
ENDF/B-VI.7

42-Mo-nat
96
95.9402
0
2
S
Molibdenum
JENDL-3.2

47-Ag-nat
3109
107.868
0
3
S
Silver (control rod material)
JENDL-3.2

48-Cd-nat
2113
112.411
0
3
S
Cadmium (control rod material)
JENDL-3.2

49-In-nat
2115
114.82
0
3
S
Indium (control rod material)
ENDF/B-VI.7

50-Sn-nat
118
117.241
0
3
S
Tin
JENDL-3.2

51-Sb-121
121
120.904
1
3
S
Antimony-121
JENDL-3.2

51-Sb-123
123
122.904
1
3
S
Antimony-123
JENDL-3.2

63-Eu-nat
152
151.965
0
2
S
Europium (control rod material)
ENDF/B-VI.7(ISOTOPES)

64-Gd-154
2154
153.921
1
3
B/FP
Gadolinium-154 (burnable absorber)
JENDL-3.2

64-Gd-155
2155
154.923
1
3
B/FP
Gadolinium-155 (burnable absorber)
JENDL-3.2

64-Gd-156
2156
155.923
1
3
B/FP
Gadolinium-156 (burnable absorber)
JENDL-3.2

64-Gd-157
2157
156.924
1
3
B/FP
Gadolinium-157 (burnable absorber)
JENDL-3.2

64-Gd-158
2158
157.924
1
3
B/FP
Gadolinium-158 (burnable absorber)
JENDL-3.2

66-Dy-160
160
159.925
0
1
B/FP
Dysprosium-160
JEF-2.2

66-Dy-161
161
160.927
0
1
B/FP
Dysprosium-161
JEF-2.2

66-Dy-162
162
161.927
0
1
B/FP
Dysprosium-162
JEF-2.2

66-Dy-163
163
162.929
0
1
B/FP
Dysprosium-163
JEF-2.2

66-Dy-164
164
163.928
0
1
B/FP
Dysprosium-164
JEF-2.2

67-Ho-165
165
164.93
0
1
B/FP
Holmium-165
ENDF/B-VI.7

68-Er-166
2166
165.93
1
3
B
Erbium-166 (burnable absorber)
FOND-2 

68-Er-167
2167
166.932
1
3
B
Erbium-167 (burnable absorber)
FOND-2 

72-Hf-176
2176
175.941
1
3
B
Hafnium-176 (burnable absorber)
JENDL-3.2

72-Hf-177
2177
176.943
1
3
B
Hafnium-177 (burnable absorber)
JENDL-3.2

72-Hf-178
2178
177.944
1
3
B
Hafnium-178 (burnable absorber)
JENDL-3.2

72-Hf-179
2179
178.946
1
3
B
Hafnium-179 (burnable absorber)
JENDL-3.2

72-Hf-180
2180
179.947
1
3
B
Hafnium-180 (burnable absorber)
JENDL-3.2

72-Hf-nat
178
178.487
0
3
S
Natural Hafnium (unburnable)
JENDL-3.2

73-Ta-nat
181
180.955
0
3
S
Tantalum
JENDL-3.2

74-W –nat
183
183.856
0
3
S
Tungsten
ENDF/B-VI.7(ISOTOPES)

82-Pb-nat
207
207.262
0
1
S
Lead
ENDF/B-VI.7(ISOTOPES)

36-Kr- 83
4083
82.9141
0
1
FP
Kripton-83
JENDL-3.2

42-Mo- 95
4095
94.9059
0
1
FP
Molibdenum-95
JENDL-3.2

43-Tc- 99
4099
99.0005
1
3
FP
Technetium-99
JENDL-3.2

44-Ru-101
4101
100.906
0
1
FP
Ruthenium-101
JENDL-3.2

44-Ru-103
5103
102.906
0
1
FP
Ruthenium-103
JENDL-3.2

44-Ru-106
4106
105.908
0
1
FP
Ruthenium-106
JENDL-3.2

45-Rh-103
4103
102.905
0
1
FP
Rhodium-103
JENDL-3.2

45-Rh-105
4105
104.906
0
1
FP
Rhodium-105
JENDL-3.2

46-Pd-105
5105
104.905
0
1
FP
Paladium-105
ENDF/B-VI.7

46-Pd-107
4107
106.905
0
1
FP
Paladium-107
ENDF/B-VI.7

46-Pd-108
4108
107.904
0
1
FP
Paladium-108
ENDF/B-VI.7

47-Ag-109
4109
108.905
1
3
FP
Silver-109
JENDL-3.2

48-Cd-113
4113
112.9
0
1
FP
Cadmium-113
ENDF/B-VI.7

49-In-115
4115
114.82
0
1
FP
Indium-115
JENDL-3.2 

51-Sb-125
4125
124.905
0
1
FP
Antimony-125
JENDL-3.2

52-Te-127m
5127
126.905
0
1
FP
Telurium-127m
JENDL-3.2

53-I –127
4127
126.905
0
1
FP
Iodine-127
ENDF/B-VI.7

54-Xe-131
4131
130.906
0
1
FP
Xenon-131
JENDL-3.2

55-Cs-133
4133
132.906
1
3
FP
Cesium-133
ENDF/B-VI.7

55-Cs-134
4134
133.907
0
1
FP
Cesium-134
ENDF/B-VI.7

55-Cs-137
4137
136.907
0
1
FP
Cesium-137
JENDL-3.2 

53-I –135
6135
134.91
0
1
FP
Iodine-135
JEF-2.2

54-Xe-134
5134
133.905
0
1
FP
Xenon-134
JENDL-3.2

54-Xe-135
4135
134.907
0
1
FP
Xenon-135
JENDL-3.2

55-Cs-135
5135
134.906
0
1
FP
Cesium-135
ENDF/B-VI.7

54-Xe-136
4136
135.908
0
1
FP
Xenon-136
JENDL-3.2

60-Nd-143
4143
142.91
0
1
FP
Neodinium-143
JENDL-3.2

60-Nd-145
4145
144.913
0
1
FP
Neodinium-145
JENDL-3.2

61-Pm-147
4147
146.915
0
1
FP
Promethium-147 (+n(Pm-148)
JENDL-3.2

61-Pm-147
5147
146.915
0
1
FP
Promethium-147 (+n-->Pm-148m)
JENDL-3.2

62-Sm-147
6147
146.915
0
1
FP
Samarium-147
JENDL-3.2

61-Pm-148m
4148
147.918
0
1
FP
Promethium-148m
JENDL-3.2

61-Pm-148
5148
147.918
0
1
FP
Promethium-148
JENDL-3.2

62-Sm-148
6148
147.915
0
1
FP
Samarium-148
JENDL-3.2

61-Pm-149
5149
148.918
0
1
FP
Promethium-149
JENDL-3.2

62-Sm-149
4149
148.917
0
1
FP
Samarium-149
ENDF/B-VI.7 

62-Sm-150
4150
149.917
0
1
FP
Samarium-150
JENDL-3.2

62-Sm-151
4151
150.92
0
1
FP
Samarium-151
JENDL-3.2

62-Sm-152
4152
151.92
0
1
FP
Samarium-152
JENDL-3.2

63-Eu-151
5151
150.92
0
1
FP
Europium-151
ENDF/B-VI.7

63-Eu-152
5152
151.925
0
1
FP
Europium-152
JENDL-3.2

63-Eu-153
4153
152.922
0
1
FP
Europium-153
ENDF/B-VI.7

63-Eu-154
4154
153.922
0
1
FP
Europium-154
ENDF/B-VI.7

63-Eu-155
4155
154.923
0
1
FP
Europium-155
ENDF/B-VI.7

FP4902
4902
114.675
0
1
FP
Lumped fission product
UK & JEF

90-Th-232
2232
232.033
2
4
A
Thorium-232
JENDL-3.2

92-U -232
4232
232.033
0
1
FP
Pseudo fis.prod.U-232(n,2n)U-231
N/A

92-U -232
232
232.033
4
4
A
Uranium-232
JENDL-3.2

92-U -233
9233
233.045
3
4
A
Uranium-233
ENDF/B-VI.7

91-Pa-231
1231
231.035
0
4
FP
Protoactinium-231 (non-fissile f.p.)
JENDL-3.2

91-Pa-233
1233
233.04
4
2
A
Protoactinium-233
JENDL-3.2

92-U -234
234
234.041
2
3
A
Uranium-234
JENDL-3.2

92-U -235
2235
235.044
3
4
A
Uranium-235
ENDF/B-VI.7

92-U -236
236
236.046
2
3
A
Uranium-236
JENDL-3.2

92-U -237
4927
237.049
0
1
FP
Pseudo fis.prod. U-238(n,2n)U-237
N/A

92-U -237
927
237.048
4
2
A
Uranium-237
JENDL-3.2

92-U -238
8238
238.051
2
4
A
Uranium-238
CENDL-2.1

93-Np-237
937
237.048
4
3
A
Neptunium-237
ENDF/B-VI.7

93-Np-239
1939
239.053
4
2
A
Neptunium-239
ENDF/B-VI.7

94-Pu-238
948
238.05
4
3
A
Plutonium-238
FOND-2 

94-Pu-239
6239
239.052
3
4
A
Plutonium-239
FOND-2 

94-Pu-240
1240
240.054
2
3
A
Plutonium-240
FOND-2 

94-Pu-241
1241
241.049
3
3
A
Plutonium-241
FOND-2 

94-Pu-242
242
242.058
2
3
A
Plutonium-242 (high self-shielding)
FOND-2 

94-Pu-242
1242
242.058
2
3
A
Plutonium-242 (low self-shielding)
FOND-2 

95-Am-241
951
241.057
4
3
A
Americium-241
FOND-2 

95-Am-242
1952
242.059
0
2
FP
Americium-242 (non-fissile f.p.)
FOND-2 

95-Am-242m
952
242.059
4
2
A
Americium-242m
FOND-2 

95-Am-243
953
243.061
4
3
A
Americium-243
FOND-2 

96-Cm-242
962
242.058
4
2
A
Curium-242
JENDL-3.2

96-Cm-243
963
243.061
4
2
A
Curium-243
JENDL-3.2

96-Cm-244
964
244.063
4
2
A
Curium-244
JENDL-3.2

v
1000
1
0
1
D
1/v absorber
N/A

rv
1999
1
0
1
D
Resonance part of 1/v absorber
N/A

-v
2000
1
0
1
D
-1/v absorber
N/A

a
3000
1
0
1
D
Pure absorber
N/A

u
4000
1
0
1
D
Inverse lethargy intervals
N/A

6-C -  0
2212
12.0011
0
1
D
Graphite damage
ENDF/B-VI.7

40-Zr-  0
1091
91.2196
0
1
D
Zr damage
ENDF/B-VI.7

25-Mn- 55
1055
54.938
0
1
D
Mn-55(n,g)Mn-56
JENDL/D-99

26-Fe- 54
1054
53.9396
0
1
D
Fe-54(n,p)Mn-54
JENDL/D-99

26-Fe- 58
3058
57.9333
0
1
D
Fe-58(n,gamma)Fe-59
JENDL/D-99

27-Co- 59
2059
58.9332
0
1
D
Co-59(n,gamma)Co-60
JENDL/D-99

28-Ni- 58
1058
57.9354
0
1
D
Ni-58(n,p)Co-58
JENDL/D-99

29-Cu- 63
1063
62.9296
0
1
D
Cu-63(n,gamma)Cu-64
JENDL/D-99

36-Kr- 84
84
83.9114
0
1
D
Kr-84(n,gamma)Kr-85
ENDF/B-VI.7

45-Rh-103
2103
102.904
0
1
D
Rh-103(n,n')Rh-103m
JENDL/D-99

49-In-115
1115
114.904
0
1
D
In-115(n,n')In-115m
JENDL/D-99

49-In-115
3115
114.904
0
1
D
In-115(n,gamma)In-116m
JENDL/D-99

63-Eu-151
1151
150.92
0
1
D
Eu-151(n,g)Eu-152
JENDL/D-99

66-Dy-164
1164
163.928
0
1
D
Dy-164(n,g)Dy-165
JEF-2.2

71-Lu-176
176
175.941
0
1
D
Lu-176(n,g)Lu-177
ENDF/B-VI.7

79-Au-197
197
196.967
0
1
D
Au-197(n,g)Au-198
JENDL/D-99

90-Th-232
1232
232.038
0
1
D
Th-232(n,g)Th-233
JENDL/D-99

90-Th-232
3232
232.038
0
1
D
Th-232(n,f)
JENDL/D-99

92-U -235
1235
235.044
0
1
D
U-235(n,g)U-236
ENDF/B-VI.7

92-U -235
1003
235.044
0
1
D
U-235(n,f)
ENDF/B-VI.7

92-U -238
1238
238.051
0
1
D
U-238(n,g)U-239
JENDL/D-99

92-U -238
3238
238.051
0
1
D
U-238(n,f)
JENDL/D-99

93-Np-237
1237
237.048
0
1
D
Np-237(n,f)
JENDL/D-99

94-Pu-239
1239
239.053
0
1
D
Pu-239(n,f)
JENDL/D-99

90-Th-232
1632
232.033
0
1
D
Th-232(n,2n)
JENDL-3.2

92-U -233
1633
233.045
0
1
D
U-233(n,2n)
ENDF/B-VI.7

92-U -235
1635
235.044
0
1
D
U-235(n,2n)
ENDF/B-VI.7

92-U -238
1638
238.051
0
1
D
U-238(n,2n)
CENDL-2.1

94-Pu-239
1639
239.052
0
1
D
Pu-239(n,2n)
ENDF/B-VI.7

94-Pu-240
1640
240.054
0
1
D
Pu-240(n,2n)
JENDL-3.2

94-Pu-241
1641
241.049
0
1
D
Pu-241(n,2n)
JENDL-3.2

94-Pu-242
1642
242.058
0
1
D
Pu-242(n,2n)
JENDL-3.2

* Comments

   NT is the number of temperatures at which thermal data are given.

   Legend for the NF flag:

     0  Material has no resonance tables.

     1  Material is non-fissile with absorption resonance integral

        tables.

     2  Material is fissile with absorption resonance integral tables.

     3  Material is fissile with absorption and fission resonance

        integral tables.

     4  Material is fissile without resonance integral tables.

   Legend for material types:

     M  Moderators.

     S  Structural materials and other components.

     D  Dosimetry reactions (use for reaction rates only).

     FP Fission products.

     A  Fissile and fertile actinides.

    B Burnable materials.

ANNEX IV: PLAN OF ACTIONS AND RESPONSIBILITIES

Deadline
Action
Responsible

30 Nov. 2001
Provide format specification for TECDOC
S. Basu


Provide copper data from CENDL
P. Liu


Send WIMSD library to A. Trkov and T. Kulikowska for verification purpose
G. Jerdev


Send CENDL-2.1 D2 data to F. Leszczynski
A. Trkov

7 Dec. 2001


Send a revised copy of the presentations to A. Trkov and F. Leszczynski
All participants


Send the list of publications and presentations related with the WLUP to S. Basu
All participants

15 Dec. 2001
Prepare a numerical thorium burnup benchmark to be included into the extended sequence
V. Jagannathan


Provide the libraries based on JENDL-3.2 with new NJOY inputs (69 and 172 groups)
Gil C. S.


Revise the TCA inputs considering the version Sep. 2001 of the Handbook on Criticality Safety Benchmarks
L. Erradi


Prepare the Doppler Coefficient Benchmark
L. Erradi


Provide results for the standard test sequence using FOND-2 library
G. Jerdev


Prepare one full core WWER calculation for temperature coefficient
E. Rojikhine 

31 Dec. 2001
Revise and make the edition of the final RCM Report and issue it as an INDC Report
S. Basu


Review post-processing code E3 for D2O lattices
F. Leszczynski


Review of the standard sequence of benchmark inputs and programs
F. Leszczynski


Check D2O lattices with CENDL data for Deuterium
F. Leszczynski


Supply the NJOY and WIMS inputs used for TCA in his calculation. Point out differences in NJOY inputs and provide justification
M.M. Sarker


Check status of hafnium data in CENDL for possible inclusion in WLUP
P. Liu


Optionally include materials needed for beryllium burnup
D. L. Aldama


Re-analyze temperature coefficients for WWER lattices
D. L. Aldama


Review the evaluated data for Np-239, Pu isotopes, Am-241, Zr and Dy from the FOND-2 and ENDF/B-VI.8 libraries to make the final selection
A. Trkov


Generate trial 69 and 172-group libraries with RCM recommendations for material selection and put on the WLUP WEB page
A. Trkov

15 Jan. 2002
Evaluate the possibility of providing a MTR burnup benchmark
F. Leszczynski


Extend XnWlup to include: 

· reconstruction of self-shielded cross sections for resonance integrals

· comparison of cross sections of material mixtures
V. Jagannathan


Provide RTC pin cell benchmarks for KRITZ, TCA, R1/100H and NORA lattices
L. Erradi


Provide a detailed description of the extensions to the WIMS library format and the associated updates of the WIMSD-5B code which would allow to take into account multi-branch depletion and (n,2n) reaction
G. Jerdev

31 Jan. 2002
Compare the benchmark results with HELIOS1.5 and CASMO-3 codes
Gil C. S.


Prepare full core KAMINI and KRITZ RTC benchmarks
L. Erradi


Verify WIMSD-5B updates on a library with extended burnup format
T. Kulikowska


Generate the final 69 and 172-group libraries
A. Trkov

15 Feb. 2002
Write the chapter on resonance treatment and Goldstein-Cohen parameters 
F. Leszczynski


Write the section on averaging flux and current calculations
F. Leszczynski


Write the chapter on benchmarks
F. Leszczynski


Prepare a new supplementary TRIGA benchmark including the description of lattice configuration, Monte Carlo model, MCNP input and description of WIMS analysis
M.M. Sarker


Revise dosimetry materials considering the selected source of evaluated data for the final product
D.L. Aldama


Write chapter on dosimetry materials
D.L. Aldama


Write chapter on fission product yield and selection of explicit and lumped fission products
D.L. Aldama


Write section on fission spectrum
D.L. Aldama


If experimental data on isotopic composition become available prepare benchmark specification giving geometry and composition of the thorium fuel cluster, power history and measured burnup
V. Jagannathan


Prepare the beryllium benchmark specifications
T. Kulikowska


Analyze the beryllium benchmark using JENDL-3.2 
T. Kulikowska


Write section on WIMSD-5B updates for the WLUP TECDOC
T. Kulikowska


Analyse the effects of the extended burnup options compared to the existing burnup scheme using 172-group library. The task includes modifications to the library
G. Jerdev


Prepare the KENO inputs for the full-core VVER benchmarks
E. Rojikhine


Study the possibility of using the CRP libraries in the calculations with KENO and provide the results
E. Rojikhine

15 Feb. 2002
Prepare TRIGA-IJS full core benchmark
T. Zagar


Prepare the list of materials table 
A. Trkov


Prepare energy structure table (69 and 172 groups).
A. Trkov


Prepare the actinides burnup chain diagram 
A. Trkov


Prepare the fission product burnup chains
A. Trkov


Write the chapter on the definition of parameters
A. Trkov


Write the section on the average energy released in fission
A. Trkov


Write the section on evaluated data processing
A. Trkov

31 May 2002
Organise formalities for the publication of TECDOC 
S. Basu

Ongoing
Coordinate the activities related with the CRP
F. Leszczynski

ANNEX V: EMAIL ADDRESSES FOR CRP PARTICIPANTS

Name


E-mail Address(es)
Country

Saibal BASU


S.Basu@iaea.org
IAEA

Andrej TRKOV


A.Trkov@iaea.org
IAEA

Francisco LESZCZYNSKI
lesinki@cab.cnea.gov.ar
lesinki@hotmail.com
ARGENTINA

Md. Muslehuddin SARKER
inst@bangla.net
aere@bangla.net

tkman@bdcom.com
BANGLADESH

Ping LIU 


ping@iris.ciae.ac.cn
CHINA

Daniel L. ALDAMA
aldama@cien.energia.inf.cu
aldama@cubaenergia.cu
CUBA

V. JAGANNTHAN
vjagan@magnum.barc.ernet.in
vjagan@bom5.vsnl.net.in
INDIA

GIL Choong-Sup 


csgil@kaeri.re.kr
KOREA

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

Teresa KULIKOWSKA


t.kulikowska@cyf.gov.pl
POLAND

Guennadi JERDEV
jerdev@ippe.obninsk.ru
abbn@ippe.obninsk.ru
RUSSIA

Yevgeniy ROJIKHINE


rev@ippe.obninsk.ru
RUSSIA

Svetlana ZABRODSKAYA


abbn@ippe.obninsk.ru
RUSSIA

Tomaz ZAGAR


tomaz.zagar@ijs.si
SLOVENIA
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