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I. Opening Session

José Maria Aragonés, member of the Nuclear Science Committee (NSC), opened the workshop
and welcomed participants. He recalled the main objectives of the meeting. A series of two benchmarks,
both concerned with LWR core transients, is co-sponsored by the NSC and the CSNI. This series is
designed not only to address reactor physics issues, but aims also at code validation, system simulation,
training and safety analyses. This is the fourth workshop covering a PWR main team-line break (MSLB).
The first one, held in Washington, started the project. It was followed by the second, held in Madrid,
Spain, followed by the third in Garching, Germany. In between the Third and the Fourth Workshop, an ad-
hoc meeting was held in conjunction with the M& C'99-Madrid Conference, with the purpose of monitoring
progress and of further clarifying pointsfor Phase Il and 111 of the benchmark.

Enrico Sartori welcomed participants on behalf of the OECD Nuclear Energy Agency.

The meeting was attended by thirty-one participants from twenty-two organisations and ten
countries. The list of participantsis attached as Annex 1.

The agenda of the meeting, the presentations made, and the papers distributed are listed in Annex

A. Baratta discussed the Penn State experience in defining and coordinating the benchmark
activities.

1. Session on First Exercise

In the technical session on the First Exercise, A. Baratta from the Pennsylvania State University
(PSU) summarised the status of the final report on First Phase. Comparisons of participant’s results were
discussed for the majority of the required 26 parameters, important for the MSLB transient. Participants
updated their solutions after the issue of the updated Final Benchmark Specifications in May, 1999,
containing a number of modelling modifications (accepted at the Third Benchmark Workshop, March,
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1999, Garching, Germany). Since then, participants have sent several sets of updated results. During the
Fourth Workshop some of them indicated that the plots presented in the graphical comparisons for the First
Exercise did not contain their latest results. In order to avoid further misunderstanding alist of participants
who have submitted updated results for the First Exercise is provided in Annex 3. The last date (in bold)
indicates the date of the fina set of results to be used in the fina report. The participants confirmed this
identification.

The international participation in the First Exercise, consisting of 14 participants from 8
countries, is summarised in Table 1.

Participant Country Code
VTT-1 Finland SMABRE
|PSN/CEA France CATHARE2
FZR Germany ATHLET
FZK/SKWU Germany RELAP5
GRS Germany ATHLET
BE England RELAP5
GPUN/CSA/EPRI USA RETRAN3D
IRERDROLA Spain RETRAN3D
Purdue/NRC USA RELAP5
Netcorp USA DNP/3D
Universities of Pisa/Zagreb Italy/Croatia RELAPS
PSU USA TRAC-PF1/MOD2
University of Valencia Spain TRAC-PF/MOD3
VTT2 Finland APROS

Table 1. Participantsin the First Phase

A. lrani from GPUN presented a comparative analysis of the selected set of results (RETRAN3D,
ATHLET, RELAP5 and TRAC-PF1). The power response and the magnitude of the return to power during
the transient as predicted by different codes are functions of the total reactivity time evolution. Since the
negative tripped rod reactivity inserted is specified, the differences arise from the predictions of moderator
feedback and Doppler feedback reactivity components. The moderator reactivity component follows the
cold leg temperature. The discrepancies in the cold leg temperature predictions (after the introduced
modelling madificationsin the updated Fina Specifications) are due mostly to differences in modelling the
secondary side. It was observed that the major factors affecting the dynamics of the transient are break
flow modeling (critical flow model), liquid entrainement, modelling of the aspirator flow, and
nodalization of the steam generator (SG) down comer (one vs eight nodes). The Doppler feedback
reactivity predictions are divided in two clusters around different initial values. It seems that some
participants are using the specified relation for Doppler fuel temperature (the group which starts with a
lower initial value) while the rest are still using the volume averaged fuel temperature to compute the
Doppler reactivity.

During the following discussion Prof. D’ Auria suggested that the radial and axial nodalization of
the heat structure (fuel rod) also be specified. At least the participants should be required to describe their
nodalization schemes in order to help in performing a comparative analysis in the final report. It was also
recommended that when participants perform comparisons between PK and Coupled 3D models they use
the same heat structure nodalization for consistency. The core coolant bypass model and its effect on the
moderator feedback reactivity component was also discussed.
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It was decided that for the First Exercise only solutions of the basic scenario (V1) would be
included in the final report. The draft of this report will be distributed to the review committee at the end of
February 2000 and to the participants by mid-March, 2000.

[11. Session on Second Exercise

In the technical session on the Second Phase, K. Ivanov from PSU presented an update on the final
report followed by an analysis of the Second Exercise, based on the comparison of the participants updated
results. About 19 participants from 8 countries have re-submitted their results for the Second Exercise. In
genera the agreement amongst the global core results is good except for the Netcorp results, which are
obviously the extreme in these comparisons. Most of the deviations are observed in the local parameter
predictions, which is a consequence of the thermal-hydraulic nodalization and spatia coupling schemes
used. The other reason for the larger deviations observed, especialy for the transient snapshots
comparisons after the scram, is that participants still use different schemes to spatially distribute the decay
heat. Some are distributing according to the fission power distributions at the initial hot full power (HFP)
nominal conditions and others according to the fission power distribution at each time step.

Participant Country Code
ANL USA SAS-DIF3DK
British Engineering/Tractebel (1) | England/Belgium PANTHER (Standard)
British Engineering/ Tractebel (2) | England/Belgium PANTHER (Reference)
CEA/DRN/DMT/SERMA (1) France CRONOS2-FLICA4
CEA/DRN/DMT/SERMA (2) France CRONOS2-FLICA4/1D
CSA/GPUN/EPRI USA RETRAN-3D MOD2.0
EDF (1) France THYC-COCCINELLE
EDF (2) France THYC3D-COCCINELLE
GRS Germany QUABOX-CUBBOX
KAERI (1) Korea MARS/MASTER
KAERI (2) Korea MASTER
NETCorp USA DNP/3D
PSU USA TRAC-PFLUNEM
Purdue/NRC (1) USA TRAC-M/PARCS
Purdue/NRC (2) USA RELAP/PARCS
Rossendorf Germany DYN3D/R
Siemensg/FZK (1) Germany RELAP5/PANBOX-E
Siemensg/FZK (2) Germany RELAP5/PANBOX-I
Universitad Politechnicade Spain SIMTRAN
Madrid
VTT Finland TRAB-3D

Table 2. Participantsin the Phase 2

K. Ivanov also described the statistica methodology implemented for analysing the four types of
data compared in the Second Exercise: time histories, 2-D radial distributions, 1-D axial distributions, and
single values.



NEA/NSC/DOC(2000)2

In the participant presentations and discussion the aforementioned sources of uncertainties were
further analysed including some additional issues. Some participants have incorporated new standards for
water/steam property tables and have studied the impact of this modification. The FZR team (Germany)
noticed that in the current transient scenario (especially in the version V1 — no return to power) there are
points in the transient where the moderator density values in the lower part of the overcooled half of the
core can exceed the specified range for the cross-section tables. The interpolation procedure provided does
not perform alinear extrapolation outside of the density boundaries, which can lead to an underestimation
of the moderator density feedback.

It was decided for the MSLB benchmark to use the standards for water/steam properties, which
were originally incorporated into the codes. Since for the Second Exercise, the system T-H parameters are
provided by the PSU best estimate TRAC-PFL/NEM calculations as boundary conditions, the effect of
exceeding moderator density range is not so significant and can be neglected for the purposes of the
Second Exercise. In other words for the Second Exercise participants will use the existing interpolation
procedure. The local parameter comparisons will be preformed in two clusters according to the detail of T-
H nodalization and spatial coupling schemes with the core neutronics model (each participant is required to
provide the related information).

Prof. D’ Auria suggested that generating 2-D and 1-D mean solutions for the radial normalised
power (NP) and axial core average and stuck rod relative power distributions using statistical methods
should be done in a consistent manner because of the relative nature of these distributions. For Exercises
Two and Three, three genera parameters are provided as normalised relative distributions for the various
steady state cases and transient snapshots: core-averaged radial power distribution (NP), and the core-
averaged axial power distribution and axial power distribution in the stuck rod. These parameters must be
treated carefully, because under certain conditions the traditional averaging techniques will result in a
skewed mean solution that does not obey the normalisation requirements.

For the radial power distribution in the steady state cases, al participants should have the same
total core power and core geometry, so that average power density will not vary among the results. It can
be shown that under these circumstances, the techniques described above can be applied without skewing
the normalisation. However, for the transient snapshots total core power will vary among the participants.
In this case, a more complicated technique is being developed whereby the normalised values are first
converted into absolute values, averaged by similar techniques, and then re-normalised using a power
density that is averaged over al values for total core power. Such a method will provide useful
comparisons for the radial power distributions while satisfying the normalisation criteria.

In the case of the two 1D normalised parameters, the main requirement, which has been
requested as part of the specifications for this benchmark, is that all participants utilise 24 equal axial
layers in the nodalization of the core. Where this is satisfied, the parameters can be treated in a manner
similar to that for radial power. In the case of the core averaged axial power distributions, which are
analysed for all steady state cases and transient snapshots, the situation isidentical. The steady state cases
can be analysed using the standard methods described above, since the average power density is a constant
for all participants. Transient snapshots will be converted to absolute values, averaged, and re-normalised
as with the transient snapshot radial power distributions. The axia power distribution in the stuck rod,
which is collected for the HFP steady states and the transient snapshots, will be subjected to a similar
method for all cases, keeping in mind that it is extracted from the core 3D relative power distribution.

The benchmark team performed derivations and numerical comparisons demonstrating that the
generated mean solutions satisfy the normalisation requirements. These results justify using the statistical
analysis for both the required absolute and relative 2-D and 1-D distributions as well as single values and
the isolated time history points of interest.
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The spatial decay distribution should follow the fission power distribution at the initial HFP
nomina steady-state conditions. Additional time was given to participants who want to re-submit their
results for the Second Exercise with a deadline end of February 2000. It was suggested that the benchmark
team contact Netcorp and ask them to consider re-submittal or removal of their results because of the
significant discrepancies with the results of other participants. The draft of fina report on the Second phase
will be submitted to the review committee by the end of March 2000 and to the participants by the mid-
April, 2000.

IV. Session on 3rd Exercise
In the technical session on the Third Exercise K. Ivanov presented preliminary comparisons of

participants results following by an analysis of the third phase. Ten participants from 8 countries have
submitted their results for the third phase.

Participant Country Code
Purdue/NRC USA RELAP5/PARCS
FZR Germany DYN3D/R-ATHLET
FZK/SKWU Germany RELAPS5/PANBOX2
GRS Germany Q-C/ATHLET
VTT Finland TRAB-3D/SMABRE
JAERI Japan THYDE-NEU
BE/Tractebell Eng. England/Belgium RELAP5/PANHER
PSU USA TRAC-PFUNEM
CEA France CATHARE/FLICA4/CRONOS2
Univ. PisalZagreb Italy/Croatia RELAP5/PARCS
KAERI Korea MARS-MASTER

Table 3. Participantsin the Third Phase

Different sets of results contained different amounts of data and this fact needed clarification. It
was suggested by SKWU, Germany that there is no need to perform comparisons for the defined four HZP
cases in case the participant has aready submitted results for the Second Exercise. In any case the
requested output of Phase 3 combines the outputs of Phases 1 and 2 and results in a substantial amount of
data to be analysed. Among the results submitted so far the JAERI, Japan results are at the extreme. In
general the Third Exercise which is a best-estimate coupled core/plant simulation combines discrepancies
seen in the First and Second Exercises. The first indicator is the sequence of events. It is observed that the
participants have different timing predictions. Some of these differences come from the fact that some
participants still are not following the specifications. The modelling sequence of events was outlined again
in the Summary of the Ad-hoc meeting in Madrid this year: The double ended break occurs at 0.001 s and
immediately al flow from the broken SG goes out to break. The turbine trip begins at the reactor trip. At
turbine trip the turbine isolation valve for the intact SG closes with closuretime 0.5 s.

In the participants’ presentations and discussion that followed similar issues as in the session on the
Second Exercise were analysed with an understanding that these issues have more pronounced effects in
the Third Exercise because participants use their own system model. Participants’ presentations focusing on
comparison of PK and coupled 3D predictions were the object of specia interest. In general the PK results
are more conservative in terms of return to power for both transient scenarios. One difference in the
models is the moderator feedback modelling — PK uses the moderator temperature as the feedback
parameter while the 3D kinetics is using moderator density. This seems to mostly impact the power
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response in the initial part of the transient before the scram occurs. The FZR results demonstrated that if a
linear extrapolation option is added to the cross-section interpolation procedure to treat the local changesin
moderator density outside of specified range the gap in power response predictions between PK and 3D is
narrowed. At this point the major contributor to the remaining difference is the actual value of inserted
tripped rod (TR) reactivity. In the PK simulations the model is following the table and inserts exactly the
specified amount of negative reactivity. In the 3D coupled models the TR reactivity is inserted by
modelling the dynamic scram and the actual inserted value is larger than the statically evaluated TR worth
(which isamost equal to the PK TR worth). Prof. Aragones from UPM suggested that the reason for that is
the effect of flux re-distribution during the scram, which the 3D dynamic scram model accounts for while
PK does not.

It was decided that PSU would modify existing cross-section interpolation procedure to include a
linear extrapolation for points outside of the specified ranges of moderator density and fuel temperature.
PSU will provide the updated procedure to participants by mid-February, 2000. The new deadline for
submitting results for exercise 3 is the end of March 2000. It was also decided that the maximum number
of solutions per scenario per organization is two. Spatia distribution of the decay heat will be done as
agreed for the Second Exercise. All power distribution comparisons will be based on tota power. The
reflector modelling follow the fixed reflector model specified for the Second exercise. HZP results are not
needed if the participant has submitted them for the Second Exercise. The rest of decisions made for the
Second Exercise are valid also for the Third one.

V. Conclusion

In the concluding session J. Aragones and E. Sartori summarised the actions for completing the
analyses as well as the schedule for reviewing and publishing the final reports on the three exercises. The
schedule of the benchmark together with the list of remaining actions is provided as Annex 4. These
reports will include inter-comparisons of results and analysis, basic information and information about the
codes and models used. A summary of lessons learned and conclusions for each exercise will follow these
sections. The overall effort devoted by all participants to this project has been estimated to severa tens of
man-years.

V1. Kick-off Session on BWR TT Benchmark

The final session of the meeting was a kick-off session of the new proposed BWR TT benchmark
for validation of coupled 3D core/plant system codes. In his introductory remarks, E. Sartori informed
participants that both NSC and CSNI of NEA, OECD, have endorsed the benchmark. A. Baratta and K.
Ivanov from PSU in several presentations introduced the benchmark problem, which is based on
experimental data. In the following discussion constructive suggestions were made to be incorporated in
the benchmark specification. Most of the specidists (representative of different organisations and
countries) attending the session expressed a wish to participate. Based on this information and the list of
organisations previously expressing a desire to participate, E. Sartori prepared an updated list of potential
participants (see Annex 5). It was decided that a draft of the specifications will be issued by the beginning
of July 2000 and the first benchmark workshop was scheduled at the beginning of November 2000 (before
the ANS and BE Meetings in Washington, DC) in Philadelphia, PA. Additiona information will be
provided to the participants together with the benchmark activity schedule at the November meeting.
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Annex 1

LI ST OF PARTI Cl PANTS

BELQ UM
GUlI SSET, Jean-Phili ppe Tel :
TRACTEBEL Ener gy Engi neering Fax: +32 2 773 8900
Avenue Ariane 7 Em : Jean-Philippe. Gui sset @r act ebel . be

B- 1200 BRUXELLES

SCHNEI DESCH, Chri st ophe Tel: +32 2 773 9886
TRACTEBEL Ener gy Engi neering Fax: +32 2 773 8900
Avenue Ariane 7 Eml : chri st ophe. schnei desch@r act ebel . be

B- 1200 BRUXELLES

FI NLAND
DAAVI TTI LA, Antti Tel: +358 9 456 5028
VTT Energy/ Nucl ear Energy Fax: +358 9 456 5000
P. O. Box 1604 Em: Antti.Daavittila@tt.fi

Tekni i kanti e 4C Espoo
FI N-02044 VTT

PUSKA, Eija Karita Tel : +358 (9) 456 5036
VTT Energy Fax: +358 (9) 456 5000
P. O. Box 1604 Em: Eija-Karita.Puska@tt.fi

Tekni i kanti e 4C Espoo
FI N-02044 VTT

FRANCE
* CARUGE, Dani el Tel: +33 1 69 08 21 61
Centre d Etudes de Sacl ay Fax: +33 1 69 08 85 68
CEA/ DRN/ DMT/ SERVA Em : dani el . caruge@ea. fr
91191 G f-sur-Yvette Cedex
CERQUEI RA, Emmanuel Tel: +33 1 4765 5417
EDF/ DRD Fax: +33 1 4765 3499
Dept. Physique des Reacteurs Em : emmmanuel . cer quei ra@df gdf . fr

1, av du Charles de Gaulle
92141 CLAMART Cedex

RAI MOND, Enmmanuel Tel: +33 1 4654 78 70

Centre d’ Etudes Nucl éaires Fax: +33 1 4654 81 99

FAR Em : emmmanuel . rai nond@ psn. fr
| PSN/ DPEA/ SEAC/ LTHC

B.P. No. 6

92265 Font enay- aux- Roses

ROYER, FEric Tel: +33 1 69 08 54 69
Centre d' Etudes de Sacl ay Fax: +33 1 69 08 85 68

CEA/ DRN DMTI/ SERVA EmM: eric.royer@ea.fr

91191 G f-sur-Yvette Cedex

VI LLALONGA, St ephane Tel: +33 1 4654 9099

Centre d' Etudes Nucl éaires Fax: +33 1 4654 8559

FAR Em : stephane.villal onga@psn.fr
| PSN/ DPEA/ SEAC/ LTHC

B.P. No. 6

92265 Font enay- aux- Roses
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GERMANY
GRUNDMANN, U rich Tel : +49 (351) 260 3037
Institute of Safety Research Fax: +49 (351) 260 2383
For schungszent rum Rossendor f EM : U G undmann@ z-r ossendorf . de

Post fach 510119
D- 01314 DRESDEN

KLI EM Soer en Tel : +49 (351) 260 2318
For schungszent r um Rossendor f Fax: +49 (351) 260 2383
Institute for Safety Research Em: kliem@z-rossendorf.de

P. O Box 510119
D- 01314 DRESDEN

KNOLL, Alfred Tel : +49 9131 18 4918
SI EMENS AG KWJ Fax: +49 9131 18 4345
KWJ NDS1 Em : A fred. Knol |l @rl 19. si emens. de

Post fach 3220
Freyesl eben Str. 1
D- 91050 ERLANGEN

LANGENBUCH, Siegfried Tel : +49 (89) 3200 4424
Gesel | schaft fuer Anlagen und Fax: +49 (89) 3200 4599
Reakt or si cher hei t Em: |lab@rs. de

Postfach 13 28
For schungsgel aende
D- 85748 GARCHI NG

SANCHEZ, Victor Hugo Tel : +49 7247 82 2283
For schungszentrum Kar | sruhe Fax: +49 7247 82 3718
| RS/ FZK Em : sanchez@rs. f zk. de

Post f ach 3640
D- 76021 KARLSRUHE

SCHM DT, Kl aus Dieter Tel : +49 89 3200 4425
Gesel | schaft fuer Anlagen und Fax: +49 89 3200 4599
Reakt or si cher hei t EmM: snk@rs. de

GRS nbH

For schungsgel aende
D- 85748 Gar chi ng

VELKOV, Kiril Tel : +49 (89) 3200 4428
Gesel | schaft fuer Anlagen und Fax: +49 (89) 3200 49038
Reakt or si cher hei t Em: vek@rs. de

GRS nbH

For schungsgel aende
D- 85748 Garching

| TALY
D AURI A, Francesco Tel: +39 (050) 585253
Universita degli Studi di Pisa Fax: +39 (050) 585265
Costr. Meccaniche e Nucl eari Em : dauria@ng.unipi.it
Via Diotisalvi, 2
1-56126 PI SA

JAPAN
KASAHARA, Fumi o Tel : +81 3 3435 3420
Chi ef Engi neer Fax: +81 3 3435 3430
Nucl ear Power Engi neering Corporation Em : kasahara@upec.or.jp

Fujita Kanko - Toranonon Bl dg. 7F
17-1, 3-chone Toranonon, M nato-ku
TOKYO 105- 0001
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ARAGONES BELTRAN, Jose M Tel: +34 91 336 3108
Dept. de Ingenieria Nuclear Fax: +34 91 336 3002
ETSI -1 ndustri al es Em : arago@li n. upm es

Univ. Politecnica de Madrid
Jose Qutierrez Abascal 2
E- 28006 MADRI D

CUADRA, Arant zazu Tel :
UPC Fax: +34 93 401 71 49
Secci on de Ingeniera Nucl ear Em : Arantxa. Cuadra@ipc. es

Av. Diagonal No. 647, Pabellon C
08028 BARCELONA

GOVEZ, Andres J. Tel : +34 91 383 3180
I berdrola Ingenieria Fax: +34 91 383 3311
Ave. Burgos 8B Em : agn@ berdrol ai ngeni eri a. es

E- 28036 MADRI D

REVENTGS, Francesc Tel : +34 93 401 71 43/977 81 8867
Secci on de | ngeni era Nucl ear Fax: +34 93 401 71 49

Av. Diagonal No. 647, Pabellon C Em : Francesc. Revent os@ipc. es
08028 BARCELONA

ROSELLO M LLET, Gscar Tel :

Department of Cheni cal Fax: +34 96 387 76 39

and Nucl ear Engi neering Em : osrom | @qn. upv. es

Pol yt echni cal University of Valencia
P. O Box 22012
46071 Val enci a

VERDU, Qunersi ndo Tel: +34 96 387 76 30
Departanento de Ingenieria Quimca y Nucl Fax: +34 96 387 76 39
Uni versidad Politecnica Em : gverdu@ gn. upv. es

Canpus Camro de Vera
P. O Box 22012
46071 VALENCI A

SW TZERLAND
CODDI NGTQN,  Paul Tel: +41 56 310 2738
Paul Scherrer Institute Fax: +41 56 310 2199
CH 5232 Villigen - PSI Em : Paul . Coddi ngt on@si . ch

UNI TED KI NGDOM

BRYCE, Paul Tel : +44 1452 653 403
British Energy Fax: +44 1452 652 206
Bar nett Way Em : P. BRYCEL@e. british-energy.com

BARNWOOD, 4 oucestershire GL4 7RS

UNI TED STATES OF AMERI CA

BARATTA, Ant hony Tel: +1 (814) 865 1341
Pennsyl vania State University Fax: +1 (814) 865 8499
Uni versity Park Em : ab2@su. edu

231 Sackett Buil ding
Pennsyl vani a 16802

| RANI, Adi Tel : +1 (973) 316 7311
GPU Nucl ear Inc. Fax: +1 (973) 316 7841
One Upper Pond Road Em : airani @pu. com

Par si panny, New Jersey 07054
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I VANOV, Kost adi n Tel : +1 (814) 865 0040
The Pennsylvania State University Fax: +1 (814) 865 8499
Nucl ear Engi neering Depart nment Em : kni 1@su. edu

231 Sackett Building
Uni versity Park PA 16802-1408

* KERN, Richard C. Tel: +1 (301) 473 8099
Nucl ear Engi neering Fax: +1 (301) 473 8098
Technol ogy Cor poration Em : Rckern@ol . com

6910 Bowers Road
Frederick, MD 21702

KOQZLOWEKI , Tomasz Tel: +1 (765) 494 5752
School of Nucl ear Engi neering Fax: +1 (765) 494 9570
Purdue University Em : tonasz@cn. purdue. edu

1290 Nucl ear Engi neering Bl dg
W LAFAYETTE, I N 47907-1290

I nternational Organisations

SARTORI, Enrico Tel: +33 1 45 24 10 72
CECD/ NEA Dat a Bank Fax: +33 1 45 24 11 10
Le Sei ne-Saint Gernain EmM: sartori @ea.fr

12 boul evard des Il es
F- 92130 | SSY- LES- MOULI NEAUX

* regret not to have been able to attend
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Annex 2

OECD PRESSURIZED WATER REACTOR
MAIN STEAM LINE BREAK (PWR MSLB) BENCHMARK
4™ WORKSHOP

Agenda, Presentations and Papers Distributed

|. Opening Session: Chair: José M. Aragonés

1. Welcome - E. Sartori - NEA/OECD
Agenda (MSLB4-A)
Participants (MSLB4-P)
Summary of MSLB3 (MSLB3-S)
Summary of MSLB3.5 (MSLB35-S)

2. MSLB PWR Benchmark - Penn State Experience - A. Baratta, PSU Nuclear Safety
Center (MSLB4-01)

I1. Session on First Exercise Chair: Adi Irani

1.  Summary of the Final Report on the 1st Phase - A. Baratta, PSU

2. TRAC-PF1/NEM Solutions to the OECD/NRC/PSU T. Beam, K. lvanov, A Baratta (MSLB4-
02)

3.  Anaysisof the First Exercise - (MSLB4-03) A. Irani, GPUN

4. Discussion of the First Exercise with A. Irani as moderator

I11. Session on Second Exercise: Chair: Kiril Velkov

1. Summary of the Final Report on the 2nd phase (MSLB4-04) - J.B. Taylor, K. Ivanov,
PSU
Analysis of the Second Exercise - (MSLB4-05) J.B. Taylor, K. Ivanov, PSU
Update on the Second Phase of the OECD/NRC PWR MSLB Benchmark |
(MSLB4-06) K. Ivanov

3.1. U. Grundmann: Results of DY N3d/R for the Second Exercise (MSLB4-07)

3.2. A. Irani: "RETRAN experience for the second exercise" (M SLB4-08)

3.3. A. Irani: RETRAN Comparison with ATHLET and Other Selected Participants

(MSLB-09)

4. Discussion of the Second Exercise

wnN

V. Session on 3rd Exercisee Chair: A. Baratta

1.  Preliminary comparisons of participant’s results - (MSLB4-10) K. lvanov, PSU
2. Anaysisof the 3rd exercise - K. Ivanov, PSU

2.1. Steady States (MSLB4-11)

2.2. Transients (MSLB4-12)

12
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2.3. Time Histories (MSLB4-13)

2.4. Axial Power (MSLB4-14)

2.5. Stuck Rod (MSLB4-15)

Participant’s presentations

3.1. S. Kliem, U. Grundmann, U. Rohde: "Comparison of the FZR Exercise 1 and
Exercise 3 Calculations (M SLB4-16)

3.2.JL. Gago, F. D’Auria, G.M. Galass: Evauation of the TMI-1 MSLB by the
RELAPS/PARCS Coupled Thermalhydraulics 3-D Neutronics Code (MSLB4-17-
1,-2,-3)

3.3. A. Daavittila, A. Hamaainen, E. Kaloinen, R. Kyrki-Ragamé&ki: TRAB-
3D/SMABRE Calculations of the Third Exercise of the OECD PWR MSL
Benchmark (MSLB4-18)

3.4. E. Ramond, S. Villalonga, D. Caruge, E. Royer: IPSN & CEA/DRN contribution
for Exercise 3 (using CATHARE, CRONOS2, and FLICA4 codes) (MSLB4-19)

3.5. V. Sanchez, A. Knoll, R. Béer, H. Finnemann: RELAP5/PANBOX Analysis of the
MSLB-Transient Phase 3 (MSLB4-20)

3.6. P. Bryce, M. Parkes, C. Schneidesch, J.-P. Guisset, J. Zhang: MSLB Benchmark
Transients with RELAP5 and PANTHER (MSLB4-21)

3.7. S. Langenbuch, K.-D.Schmidt, K. Velkov: A Comparison of MSLB Phase 3 with
Different Numbers of T-H Channels (14, 18 and 178) (MSLB4-22)

3.8. A. Irani: RETRAN 3D versus Point Kinetics (MSLB4-23)

3.9. T. Kozlowski, R.M. Miller, T. Downar: Analysis of the OECD MSLB Benchmark
with the Coupled neutronic and Thermal-hydraulics Code RELAPS/PARCS
(MSLB4-24)

Discussion of the 3rd exercise

V. Conclusion: Chair: José M. Aragonés

1. Actionsfor completing the analysis
2. Actionsfor completing the publications, schedule
3. Lessonslearned and concluding remarks: Aragonés, Baratta, Sartori

V1. Kick-off Session on BWR TT Benchmark: Chair: Kostadin | vanov

©CONOOAWNE

Introduction Remarks - E. Sartori

Overview of PB TT Experiments - (MSLB4-25) A. Baratta

Overview of Specifications - (MSLB4-26) K. lvanov

Thermal-Hydraulic Data - (MSLB4-27) A. Baratta

Core Neutronics Model and Coupling with Thermal-Hydraulics - (MSLB4-28) K. lvanov
Cross-Section Library and Modelling - (MSLB4-29) K. Ivanov

Requested Output and Output Format - (MSLB4-30) K. Ivanov

Discussion

Other TT Test Studies

9.1. P. Coddington: Results of Analysis of Swiss TT Tests

Closing of the meeting

Summary of MSLB4
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10.

Annex 3

Exercise 1: Submitted Final Results

| SPN/CEA — France
CATHAREZ2

June 21, 1999
September 21, 1999

FZR — Germany
ATHLET

June 25, 1999
October 26, 1999

BE — England
RELAP5
June 30, 1999

FZK/SKWU — Germany
RELAP5

June 30, 1999

August 17, 1999
October 21, 1999
October 29, 1999

GRS — Germany
ATHLET
August 2, 1999

Iberdrola- Spain
RETRAN3D
August 23, 1999
September 22, 1999

University of Vaencia- Spain
TRAC-PF1/MOD3
September 22, 1999

GPUN/CSA/EPRI - USA
RETRAN3D

September 22, 1999
November 3, 1999

University of Pisa— Italy and
Univeristy of Zagreb, Croatia
RELAPS

October 30, 1999

VTT1-Finland

SMABRE
June 18, 1999

14



11.

12.

13.

14.

VTT2-Finland
APROS

October 29, 1999
November 2, 1999

November 19, 1999

Purdue University/NRC — USA

RELAPS
October 26, 1999
February 8, 2000

Netcorp — USA
DNP/3D
June 9, 1999

PSU —USA
TRAC-PF/MOD2
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10.

11.

12.

13.

14.

15.

16.

17.

Annex 4

OECD PWR-MSLB Benchmark Schedule

December 15, 1996 **
February 14, 1997 **

March 15,1997  **

April 7, 1997 **x

April 23-25,1997 **

June9-11,1997  **

October 1, 1997  **
January 15, 1998  **
June, 1998 o

June 22-23, 1998  **

July 15, 1998 o

August 1, 1998 *x

October 1998 * ok

December 1, 1998 **

March 1999 h

March 24-25, 1999 **

April 20, 1999 **

Specifications

Distribution of first draft to potential participants from NSC
and CSNI/PWG2 for comments and feedback

Comments and Feedback from NRC, GPUN and
NSC and TG-THA, OECD

Second Revised Draft of Specifications
(Thisisthe version to be distributed by NSC to the OECD participants.)

First Workshop Washington, D.C.

(Objective: to finalise the 2nd draft taking into accounts the comments
and feedback from NRC, GPUN, NSC and
TG-THA)

NSC Meeting in Paris.

(Short presentation on status of the Benchmark at NSC.
Review of comments and changesto final draft.)

Fina Draft of Specifications

Deadline for submitting results for the first benchmark exercise (point
kinetics)

First Draft of Analysis (point kinetics)

Second Benchmark Workshop - Europe (Spain)
(Present Point Kinetics Results and Discuss how 3-D results are coming
along)

Distribute specification of additional parameters for Phase | and summary
of second meeting

Distribute agreed boundary conditions for Phase ||

Ad-hoc meeting in connection with the Reactor Physics Conference at
Long Idand, USA

Deadline for submitting Phase | results

Issue "final" draft for Phase | results, distribute to participants for
comments

Third meeting at GRS, Garching, presentation of "final" Phase | report

and discussion of Phase Il results
Deadline for issuing final PWR-MSLB benchmark specification
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18.

19.

20.

21.

22.

23.

25.

26.

27.

28.

29.

30.
31.

32.

33.

33.

35.

35.

NEA/NSC/DOC(2000)2

September 27-30, 1999 ** ad-hoc benchmark participants meeting and presentation of progressin

October 31, 1999 **

October 31, 1999  **

November 30, 1999 **

January 25-26, 2000**

February 15, 2000 **

Mid February, 2000
End February 2000

February 29, 2000

March 15, 2000

March 31, 2000

March 31, 2000
April 15, 2000

End May, 2000

June 2000
June 2000

End June, 2000
Summer 2000

Summer 2000

the PWR-MSLB benchmark study during the "Mathematics and
Computation” 99 conference in Madrid, Spain.

deadline for sending in Phase | results

Deadline for submitting final results for the second benchmark
exercise (3-D kinetics/core T/H boundary model)

Deadline for submitting results of third benchmark exercise
(best estimate coupled simulation)

Fourth PWR-MSLB benchmark meeting, Paris, France (discuss Phase |1
report, discuss draft Phase |11 results and report)

Provide revised cross-section interpolation procedure to participants (K.
Ivanov)

Contact Netcorp concerning decision on their results
Final deadline for submitting results for Phase || exercise

Issue final draft of Phase | report for review by subgroup
(A. Irani, K. lvanov, A. Knoll, S. Langenbuch, D. Ebert)

Distribute Phase | report to participants for final review (report available
on MSLB FTP site, comments within 2 weeks)

Issue fina draft of Phase |l report for review by subgroup
(J.M. Aragonés, H. Finnemann, K. Ivanov, S. Langenbuch, D. Ebert))

Deadline for submitting final results for Phase 3 exercise

Distribute Phase 11 report to participants for final review (report available
on MSLB FTP site, comments within 2 weeks)

Issue fina draft of Phase Il report (best estimate coupled simulation) for
review to subgroup (A. Baratta, S. Langenbuch, F. D'Auria, J.M.
Aragonés, D. Ebert)

Approval of fina draft for Phase | report by NSC and CSNI

Approval of fina draft for Phase Il report to NSC and CSNI

Distribute Phase |11 report to participants for final review.

Publication of Phase | Report

Publication of Phase Il Report (Detailed Appendices with tables will be
published on CD-ROM with Excel files)

17
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36.

37.

38.

39.

* %

NB:

Summer 2000

Autumn 2000

Spring 2001

2001

submit final Phase 111 report to NSC and CSNI/PWG2 for approval.

issue of Phase Il report (Detailed Appendices with tables will be
published on CD-ROM with Excel files)

Organise embedded ANS Topical on MSLB (A. Baratta)
Discuss with editor of Nuclear Technology or Nuclear Safety the

preparation of a special issue on MSLB, encourage participants to
contribute an article (A. Baratta)

tasks accomplished at the time of issue of this summary

OECD BWR-TT (Peach Bottom) Benchmark Schedule

End July, 2000

November 8-9, 2000

End January 2001

End September 2001
End December 2001
January 2002

End September 2002

End 2002/ beg. 2003

Draft Specification is distributed

First meeting in Philadelphia, discussion of specification, agreement on
final specification (to be confirmed)

Distribution  of  Final  Specification for the 3  Phases
(I: Paint-kinetics, 11. 1-D, 111. 3-D)

End of Phase|
End of Phasell
Start of Phase 111
End Phase 111

All reports issued

A more precise schedule will be defined at the November meeting
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BWR Turbine Trip Transient Benchmark - Persons having shown interest in participating

(Preliminary)

Nanme Gty Est abl i shnent
FI NLAND
KYRKI - RAJAMAKI , Hel si nki VTT
PUSKA, Eija Karita Hel si nki VTT
FRANCE
RAI MOND, Enmanuel Font enay- aux- Roses | PSN
RAMEAU, Brigitte G enobl e CEA
GERVANY
GRUNDMANN, U rich Dr esden FZR
LANGENBUCH, Si egfried Gar chi ng GRS
SANCHEZ, Vi ctor Kar | sruhe FzZK
WEHLE, Franz Er | angen S| EMENS/ KWJ
| TALY
D AURI A, Francesco Pi sa UNI - PI SA
JAPAN
ASAHI, Yoshiro Tokai - mur a JAERI
ASAKA, Hi deaki Tokai - mur a JAERI
HOTTA, AKkit oshi Tokyo TODEN
KASAHARA, Fum o Tokyo NUPEC
KAWAMURA, Shinichiro Yokohanma TOSH BA
NORWAY
MOBERG, Lars Kjeller St udsvi k/ ScandPower
SPAI N
ARAGONES BELTRAN, Jose M Madri d DI N- ETSI |
GOVEZ, Andres J. Madri d Ul TESA
| GLESI AS DI AZ, Javier Madri d Ul TESA
VERDU, Qunersi ndo Val enci a UPVALENCI A
SWEDEN
KRUNERS, Magnus Var ber g St udsvi k/ ScandPower
STEPNI EWBKI , Mar ek Vast er as ABBATOM
SW TZERLAND
CODDI NGTON, Paul Villigen PSI PSI
ZI MVERMANN, Martin Villigen PSI PSI
UNI TED KI NGDQOMV
HESKETH, Kevi n Pr est on BNFL
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UNI TED STATES OF AVERI CA
BARATTA, Ant hony
DOMWWAR, Thormas J.
| VANOV, Kost adin
KERN, Richard C.

MOON, Hoj u
SCLI S- RODARTE, Jorge

Pennsyl vani a
Laf ayette
Pennsyl vani a
Gai t hersburg
Ri chl and
Pennsyl vani a
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