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F B K Kamand | Resnec

The prumary purpose of this rip wae the USNRC comract with the Russian Research Comer
Kurchatov lstitane (RRC-KI) relating and resuls of e Reactor Vessel Dosic wry Benchenarka
for Commmonl VVERA4AD Plass parpose wis 0 cochalr & workshop on the Dosimetry

Aspects of Amealed Vossels and preses papers & e Nuth loternational Svemposium on  Resotor
[ rmimet

Prague, Crech Republic (C2)
Plaen, CZ
Rez, C7

FREK Kam cochasd with [x A Krvukov of RRCKI the wakshop on the Dosimetry Aspecys of
Annesled Versels The weues addremed al U workshop deah with the long erradistion b me, the complicaied
powerdime hisory, the lack of neutron fuence monion, asd neviron spectnun.  The procedure of taking
\emplates and sorapinge from the wner surface of the RPV wis proposed  The method of miobium exrsction
from the meel sorapings and wang e "Nina 7™ Nb reaction 10 obtain the flux and  fllusnce values fox
sonealed RPVe wae put forward  However, this techmique & relatively expesmive. [ Zariaky of RRC-KJ
Said thal uning modern mothods 0 charmoterus e dosumewry of the surveillance programs in VVER. 1000
roscton mdionied thal the preliminary results were very differeve from the design values and from previous
evaluaions. end the reeviluation of the survellaice os resulis may be needed

Al the Nith Imemsbonsl Symposiem on Resctor Dostmetry | Romeo presssed & paper sntithed Ok
Ridge Navooal Laborsiory Embritilement Data Base sd Dosumetry Evalustion Program’ and & poster
entitied “Suouhaneous Neutron and Gamnwe Spectrusy Adjustiment © The poster was declared by the Linernational
Frogram Commitiee the best in Poster Sesseon A “Tochmgues *  The Ninth lsernational §ymposium on Rescior
Dosimetry was of excellent toctuuca) value  The majority of papens and discussions sddressed dosimetry analveis
Uanepor caloulstions, radialion denage correlabions. pressue vesscl snnealing elc and were of durect inkerest for
the work un the NRC sponsared *Embritthement Data Base and Dosimenry Fvaiuation Program *

The travelen paticipated 0 U meetng of e Reactor Vemsel Dosimetry Benchenark for Comumercial
VVERA40 Plants ot Plaen, Septamber 911, 1996 and &t Rex, Septamber 12-13, 1996 The USNRC has &
comtract with RRC-KI wiuch will jrovide experimenial benciunark data for the verification of ourrent
caloulational models o predect pressure vessel (FV) flusces in the VVER 440 nuclesr power plants.  Sevens
of the older VVER-440 reactors wre not equipped with surveillance capsuies. RRC-KI will provide Uwee
topeoal reports and & final repont of the three benchsnark mockups for useny of exisung opersting VVER 44
resciors. Al resuits of the progrin to date are given in Appendix D




REPORT OF FOREIGN TRAVEL

INTRODUCTION

The purpose of this trip was two fold 1 - F B K. Kam was invited 10 co-chair & workshop on the
Dosimetry Aspects of Annealed Vessels and I Remec was invited to present two papers at the Ninth
International Symposium on Reactor Dosimetry, and 2 - the travelers participated in a meeting of
the Reactor Vessel Dosimetry Benchmarks for Commercial VVER-440 Plants to discuss in detail
the vanous aspects of the USNRC dosimetry benchmark contract with the PRC-K1 The participants
in the contract were from the Nuclear Research Institute (NRI) and Skoda, Czech Republic, ' ¢
Institute of Nuclear Research and Nuclear Energy (INRNE), Bulgaria, and RRC-KL Russia The
end result of this contract will be three topical reports detailing the specifications, caloulationsl and
expenimental results, and uncertainties of the three benchmarks (Mockup 1, Mockup 2, and Mockup
3) for 8 VVER-440 nuclear power plant (NPP). A final report will be written to document the final
results of the three mockups, the conformity of the benchmarks to an actual VVER-440 NPP. and
recommendations to users in validating their calculational methods

SUMMARY OF DISCUSSIONS
NINTH INTERNATIONAL SYMPOSIUM ON REACTOR DOSIMETRY

Approximately 150 participants from 17 nations attended the conference The list of the Sessions
and Workshops 1s given in the Appendix B

The poster by I Remec, entitled "Simultaneous Neutron and Gamma Spectrum Adjustment” was
declared the best poster in Poster Session A "Techniques * (see Appendix E) by the International
Program Committee The poster presented an extension of the spectrum adjustment procedure to
allow simultaneous neutron and gamma spectrum adjustment The feasibility of this technique was
demonstrated in the analysis of Oak Ridge High Flux Isotope Reactor dosimetry experiments
Conditions in which gamma rays may contribute considerably to radiation damage In steels were
discussed Beryllium helium sccumulation fluence monitors (HAFMs) were found to be good
monitors in gamma fields of intensities high enough to contribute to steel embrittiement The use of

“"Np, U and *Be HAFM as gamma dosimeters was proposed for high-dose irradiations in high
energy, I _h-intensity gamma fields

I Remec also presented thi paper entitied "Oak Ridge National Laboratory Embrittlement Data
Base and Dosimetry Evaluation Program," prepared by ] V Pace Il 1 Remec. ) A Wang and J E
White, in the oral session D "Damage Correlation and Exposure Parameters " The paper presented
an overview of the U S Nuclear Regulatory Commission sponsored program, camed out at ORNL.
with the objective to develop, maintain, and upgrade computerized data bases, calculational

procedures, and standards relating to reactor pressure vessel (RPV) fluence spectra determinations
and embrittlement assessments




In the following some interesting presentations and discussions from the symposium are
summanzed

e . ——

Laboratory, US) presented a paper entitied "The Role of Gamma Rays and Freely-Migrating
Defects in Reactor Pressure Vessel Embnittiement.” which discussed the role of gamma-rays in
embnttement predicion  Lively discussion that followed showed that this subject 1s of great interest
to the community. Due to the lack of time the discussion was continued later in the workshop

“Radiation Damage,” where about one hour was spent on debating the importance of gamma rays
in the PV embrittilement prediction

In the session "Damage Correlation and Exposure Parameters” D E Alexander (Afg..u & iosions!

In the same session A Alberman (CEA Saclay, France) presented an interesting paper entitled
“Neutron Spectrum Effects and Damage Analysis in Pressure Vessel Steels Irradiations.” in which
he discussed the results of the ESTEREL program The program, which started in 1989 and was
completed in 1995, was designed to derive expenimental correlation between steel embrittlement
determined by Charly-V tests and neutron fluence lrradiations were carried out in the SILOF and
OSIRIS test reactors Their conclusions that appear to be the most interesting are (a) in terms of
damage analysis, @y, was proved totally irrelevant, @, .., was proved to be the
mOost appropriate exposure parameter, and displacements per atom (dpa) did not bring any better
correlation, (b) no spectrum effect on embrittiement in the range met in 8 PWR (vessel internal
surface, vessel 1/4 thickness, and capsules) has to be taken into account. 1. Remec finds these
conclusions surprising and in disagreement with the current practice in U S If experimental data

can be obtained from EDF and CEA, he also feels that it would b » very informative to re-analyze
them

In the session "Benchmarks," H. A Abderrahim (SCK/CEN, Belgium) presented a paper entitled
“WINES: Water Inelastic Neutron Scattering Experimental Study * The authors performed an
experiment to study the fast neutron transport through thick layers of water The goal of the
experiment was to provide data for validation of neutron trunsport codes and nuclear cross-section
libranies used for LWR surveillance dosimetry analyses The neutron source was & **U (enriched
to 93%) fission plate, clad in aluminum and inserted in the neutron beam emerging from the BR1
reactor. Neutrons from the fission plate enter a large water tank in which fission dosimeters and
fission chambers were placed at different distances from the plate, to measure the reaction rates The
calculations were performed with DORT (discrete ordinates) and TRIPOLI (Monte Carlo) codes
and a vanety of transport cross-section libraries (based on ENDF/B-IV and ENDF/B-VD) It was
found that the calculated-to-measured reaction-rate ratios decreased dramatically at larger (eg 25
cm and more) thicknesses of water. Based on preliminary results it was argued that the inelastic
scattering in water 15 not represented adequately in the existing cross-section libraries In the
discussion the traveler (I Remec) pointed out the need to take into account the photo fissions in the
resction rate calculat . He suggested that most of the observed discrepancies arise from photo

fissions (which wert not taken into account in the analysis) rather than from deficiencies in the
inelastic scattering cro. -sections for water

-
-




clear Data® session K Kobayash: (Research Reactor Institute, Kyoto University, Japan)
vuet jod the paper "Revisior. of JENDL-3 Dosimetry File," the main 30 dosimetry c1oss sections
Aeir covanances were revised and replaced The validation was performed through integral tests
nich were carmed out with available standard/reference neutron fields Generally good agreement
of expeiimental and measured average cross-sessions was obtained with the exception of
"Mn(n,21), “Fe(n,y) and “Zn(np) reactions, where large discrepancies (approximately 30%) were
obse.ved § A Badikov (Institute of Physics and Power Engineering, Obminsk, Russia) presented
the pape: "Status of Russian Dosimetry File " The RDF file contains 33 cross-section and their
covariances rvaluations were carned out &t the Russian Nuclear Data Center. The cross sections
and covariances &« given in the ENDF/B-6 format (Files 3, 30, 33) and will be distributed with &
code for covanance information transformation Both dosimetry files could be of interest for the
US. users, since they include more recent evaluations than ENDF/B-6

The workshop on “Dosimetry Aspects of Annealed Vessels” vas chaired by F B K. Kam and Dr
A Kryukov (RRC-KI) The list of attendees is given in Appendix C. Specific issues addressed in
the workshop were

the long irradiation time,
the complicated power-time history, and
3. the lack of neutron fluence monitors

The procedure of taking templates and scrapings from the inner surface of the RPV was proposed
The method of niobium extraction from the steel scrapings and using the *Nb(n,n')"™™Nb reaction
to obtain the flux and fluence values for annealed RPVs was recommended

The AMES (Ageing Materials Evaluation Studies) project proposal for the investigation of
irradiation variables in RPV steels was suggested The matenial aspects of this proje + were
discussed in the Radiation Damage Workshop co-chaired by M. Brumovsky and A Lowe. It was
proposed that cooperation between eastern and western research organizations to investigate the
influences of irradiation parameters on radiation embrittiement of RPV (PWR and VVER) would
be beneficial to everyone The materials program was to investigate the effects of irradiation
temperature, flux level, spectrum, and irradiation ime. The overall program combines material and
dosimetry specialists

Modern methods 10 characterize the dosimetry of the surveillance programs were discussed Dr §
Zanitsky presented the results of the new fluence evaluations in the surveillance capsules of the
VVER-1000 reactors where the capsales are locste4 in the region of high neutron flux gradients The
results obtained were very different from the design values and from previous evaluations The
results are only preliminary due to the complexity of the task. However, he indicated that the
reevaluation of the surveillance test results may be needed for all VVER-1000 units. He proposed
the following steps

-experimental modeling and measurements of the radiation environment for the VVER-1000
surveillance capsules at the mock-up (LR-0 reactor) to validate the calculational methods and data:

3



-experimental investigations of the temperature and neutron fields in the surveillance capsules of
operating NPP VVER-1000s,

-use of more sophisticated calculational methods and codes (e g Monte Carlo),

“more accurate calculations taking into acoount the irradiation history and control rods movements,
-use of the "Nb(nn)™Nb monitor as a reference reaction in the fluence evaluation in the
surve!'lance capsules

In the workshop "LWR Surveillance,” chaired by S Anderson (Nuclear Engineering Consultant,
U.S)and C Garat (Framatome, France), considerable attention was given to the uncertainties of the
dosimetry measurements and transport calculations. The workshop participants agreed that the
uncertainties of the measured activities are generally in the range 5-10%, and the uncertainties of the
fast flux in the capsules and in the pressure vessels, obtained from the transport calculations, are
approximately 15-20%.

In the workshop "Adjustment, libs. and uncertainties," chaired by B. Bohmer (FZ Rossencorfe v,
Germany) and J J Wagschal (Racsh Institute of Physics, Jerusalem, Israel) the discussion of
neutron spectrum adjustment procedures stressed the advantage of the adjustment over the other
procedures used to analyze dosimetry results. Adjustment not only provides the best-esti. . e values
of the irradiation parameters, but also reduces their uncertainties. As a major obstacle for more
widespread use of spectrum adjustment methods, the generation of the covaniance matrix of the
calculated spectrum was identified. The traveler (I. Remec) concluded that contributions towards the
solution of this problem are needed within the reactor dosimetry community.

Another recommendation that was repeated several imes was that the iron displacement cross-
section in the ASTM standards should be updated with ENDF/B-VI data.

An unresolved issue appears to be the disagreement be:ween the calculations and measurements of
the gaiumna fields, as reported by several participants the measurements are approximately 2 times
higher than the calculations

The Ninth International Symposium on Reactor Dosimetry was of excellent technical value, and this
series is expected to remain the most important in the field of reactor dosimetry. The majority of
papers and discussions at the workshops were of direct interest for the work in the NRC sponsored
"Embrittlement Data Base and Dosimetry Evaluation Program "

Mr. B. Osmera from Nuclear Research Institute (NRI) Rez, Czech Republic, invited 1. Remec to visit
NRI Rez and tour the Light Water Zero Power Reactor (LR-0). The visit was made after the end of
the conference, on Friday afternoon, September 6 LR-0 is an expernimental reactor with maximum
power of SkW, dedicated to investigations of the neutronic characteristics of VVER type reactor
lattices and shieldirg The core consists of shortened (1250 mm active-length) VVER-1000 or
VVER-440 fuel assemblies with **U enrichments 1 6-4 4 % At the LR-0 reactor the VVER-440
and VVER-1000 mock-up experiments were performed In these experiments the neutron spectra
at the PV surveillance capsule location, inner surface of the PV, 1/3 thickness and 2/3 thickness of
the PV, and at the outer surface of the PV were measured Measured spectra can be used to check

4



the calculstional procedures and cross-section libranes used to calculate the neutron spectra at the
Pvs of VVERs The preparation of the benchmark based on VVER 440 mockup experniments was
Jiscussed in the second meeting and i1s descnibed in this tnp report. B Janski and M. Marek, both

from NRI Rez, also showed and explained the assemblies used to produce the reference neutron
fields, based on *Cf sources, used in NRI Rez

I Remec was invited to participate in two informal meetings organized by A Haghighat and B
Petrovic (both of Penn State University, US ), held o Tuesday, September 3, and Thursday,
September S, 1996, after the conference sessions % the first meeting "Neutron Fluence Estimation
in VVERs", representatives from NRI Rez and Skoda (Czech Republic) were presented The second
meeting “Formation of PTS (Particle Transport Simulation) Group,” had more participants (from
Argentina, Germany, Mexico, Czech Republic, and Finland) The organizers (A Haghighat and B
Petrovic) were trying 1o identify areas in which they could provide technical assistance to other
countries in the field of PV neutron fluence determination 1 Remec gathered from the discussion
that little response from other countries 1s to be expected on this initiative

REACTOR VESSEL DOSIMETRY BENCHMARK FOR COMMERCIAL VVER-440
PLANTS

This project covers six major tasks

Benchmarks Specifications,
Calculational Model Definition,
3. Transport Calculations,
Sensitivity Analysis,
5. Expenimental Data and Companison with Calculations, and
Documentation of three topical reports and one final report

There are three benchmark configurations, mockup 1, mockup 2, and mockup 3. The format and
specifications for mockup | were discussed in & previous meeting All required data are to be
included in order that one can perform transport calculatior . without additional information Fuel
element parameters (fuel diameter, density, and thickness of cladding), axial reflectors details in the
upper and lower components of the fuel assemblies, basket and barrel details, matenal composition
and densities, and geometry were included in topical report 1 The travelers indicated that the source
distnbution, axial profile of the fuel, and an Institute report number are not specified S Zantsky
provided the axial profile to the participants and it will be added to the report later  The other two

items were added to the topical report (UJV 10746-R) duning our meetings in Rez, September 12-13,
1996

The calculatonal model definition was modified to take into account the upper and lower reflectors
in homogenized form The cosine axial source distribution with averaged extrapolated length of
141 m was adopted, and the expenmental axial-source distribution was distnbuted to all
participants on diskette This diskette has not been checked by the travelers




Calculations were performed using the S P, multigroup approximation. Skods performed a 2-D
calculation, RRC-KI performed a 3-D synthesis calculation, and INRNE used their own code,
ASINT, to syuthesize their results. The BUGLE-9J cross section library was used by all three
participants. The task was to compare each of the methods and codes. Skoda calculated the
pin-to-pin source distribution using the MOBY DICK code for use by the participants. A more
sophisticated pin-to-pin source distribution was calculated by V. Krysi of Skoda to distribute to the
participants at the meeting In addition to BUGLE-93, Skoda and INRNE used the BGL-440 cross
sections generated from the VITAMIN-B6 using VVER-440 spectra. INRNE also used the cross
section set FLUNG to calculate the fluence above 0.5 MeV and 1 0 MeV. In all the calculations,
the fission spectrum in BUGLE-93 was use.. The calculations were normalized at each experimental
point by the integral of the spectra from 100 keV to 10 MeV. The group fluxes and fluences above
specified energies were calculated behind the barrel, in front of the PV, 1/3 thickness into the PV,
2/3 thickness into the PV and behind the PV

Sensitivity analyses were performed by Skoda and INRNE to inv- igate the following effects:

1. insertion of the displacing tank and experimental tube parameters (dimension effects),
2. the water gap thickness (+# 2mm),

3. the air gap thickness between the LR-0 vessel and the PV model (65+ 10 mm),

4 the water gap thickness between core and basket,

5. the thickness of the steel of out-of-core components (+ 2 mm),

6. the source distribution, pin-to-pin vs. assemble-to-assembly,

7. the use of different data libraries; and

8. the scattering anisotropy, P, v= P,

Calculations were compared with pre... anary experimental data in the 47 energ, group structure of
BUGLE-93. Preliminary results show good agreement between Skoda and RRC-KL The results
of INRNE are being compared with those of other participants The experimental and calculational
source distributions have been compared by Skoda and the results are reported in topical report |

It 1s anticipated that the data format needed for compansons will be formalized at the next meeting

The results of the compansons are given in the first three reports in Appendix D.

The next meeting of the participants is scheduled during the first week of December 1996 A
tentative copy of the agenda for this meeting 1s listed in Appendix F



ITINERARY

I Remec

8/30-9/1 Travel irom Oak Ridge, Tennessee, 1o Prague, Czech Republic
0726 Ninth International Symposium on Reactor Dosimetry, Prague, CZ
9/6 Visit to Nuclear Research Institute, Rez and return to Prague
9/7-8 Weekend

9/9-11 Travel to Plzen, Czech Republic, firs, session of the meeting on "Reactor
Vessel Dosimetry Benchmark for Commercial 1 'VER-440 Plants", held in hotel
Skoda, Plzen

9/10-11 Reactor Vessel Dosimetry Benchmark Meetings in Plzen, CZ

9/12-13 Reactor Vessel Dosimetry Benchmark Meetings in Rez, CZ

9/14-21 Vacation, travel to and vacation in Ljubljana and Nova Gorica, Slovenia
9/22 Travel from Nova Gorica to Trieste, Italy, and to Oak Ridge, Tennessee

(Note: all expenses of I Remec for the period 9/14-22 were at no cost
1o ORNL and NRC)

FBK Kam
8/30-9/1 Travel from Oak Ridge, TN to Prague, Czech Republic

9/2-6 Ninth Intemational Symposium on Reactor Dosimetry, Prague, CZ

9/7-8 Weekend in Prague, CZ (NOTE: ail expenses of F B. K. Kam's stay in Prague,
9/1-7/96 were at no cost to ORNL ana miw)

Reactor Vessel Dosimetry Benchmark Meetings in Plzen, CZ
Reactor Vessel Dosimetry Benchmark Meetings in Rez, CZ

Travel fron Prague, CZ to Oak Ridge, TN
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List of Sessions and Workshops at the 9th International S:'mposiumon Reactor Dosimetry

| EWGRD Ch.

Date Session Title AST Ch,
|
Sep.02-06 | General Chairman P. D' hondt
Sep.02-06 | Symposium Chairman B.Oimera F.H. “nddy
Sep.02 Opening P.D'hondt F H. Ruddy
i B.Oimera
Sep 02 Key Note B. Oimera F.H. Ruddy
Sep.02 Oral Sess. Al RPV Surveilance & PLIM S. Zariwski R.Gold
Sep.02 Oral Sess. A2 RPV Surveilance & PLIM F.Hegedus J.R.Worsham [II
Sep 02 Post. Sess.A: Technques J Hégel P.J.Griffin
Sep.03 Oral Sess.B: Benchmarks K.llleva J . Kimura i
Sep .03 Oral Sess.C: Nuclear Dan E Zsolnay K.Kobayashi
Sep.03 Post. Sess.A continued: Techaiques M. Hort P.J.Griffin
%
Sep 04 QOral Sess.D: Damage Correiation & M. Brumovsky A.L.Lowe :
Explosure Pararu |
Sep.05 | Oral Sess.E: Characterization of H.AlL. D.W Vehar |
Envionmens (Exp « Cal) Abderrahim
Sep 05 Posx‘Sessg‘Su—nmm.umn &Nucl. Dawa B.Bohmer E.P Lippincott
Sep.03 Oral Ses F: Dosumewry of Research Reaciors A Alberman M H Sparks l
and lrrad. Exper
Sep .03 Closing P.D'hondt F.H. Ruddy
B. Oimera

M



Appendix B Continued

| ‘ :
Workshop | Date Workshop Title |
Number | ‘ ..

. SR A T L S S T I S B S TR T
ASTM Ch,

| Workshop General Chairman

H.Nolthenius

| EWGRD Ch. i

l
|

M .Sparks

Sep.03

\
|
| Benchmark
!

S.Zarisky

J.Adams

Sep .04

. Quality Assurance

|

E.Zsolnay

J. W Rodgers

Sep.08

|
i Fussion
l

F. Hegedls

Y .lkeda

Sep.03

Adjustment,iibs and unc

B. Bohmer

JJ W agscnal

Sep .04

i
|
|
|

Mixed field dos

|

H. Al
Abderrahim

C. Heimbach

Sep.0S

| Annealed vessels

|

A M. Krvukov

F.Kam

Sep.03

| LWR Surveillance

S.Anderson

Sep .04

Radiation Damage

M .Brumovsks

A. Lowe

Sep.0§

Test and Research Reactors

N e T

D. Bereu

M .Flanders




APPENDIX B

Agenda lor the Workshop on Dos ' metn ASpects o Anncaled Vessels

sepiember §

I Dosimetry and retrodosimetrs aspecis ol lemplates analyvsis (belore and alter anncalmg, and
without anncaling)

Investigation of irradiation variahles in reactor p os ure vessel steels

Thermometry and dosimetry of surveillance assemblies of VVER-1000

The experiment on the working NPP
Benchmark formulation

Preblem areas and future efYorts




APPENDIX B

Agenda of the Reactor Vessel Dosimetry Benchmark for
Commercial VVER-440 Plants Meeting

Plzen, C2: September 9.1 1996

Rez, CZ: September 3 1996¢

Mock-ups specificaiions
Cal=ulational modcis definitions for the Mock-ups

Discussion of the preluminary results of the determinisuc (DOT) calculations Mock-up No. |

Status of the source definition and calculations

Monte Carlo calculations - model definition, results or (he checking of the Mock-up No. |

calculational model in FRC KI
Status of (he experimental daia re-eveluation

Companson of the preliminary results of the Mock-up No | determinisuc calculauons wath

the BUGLE-93 group cross secuons |ibrary

Companison of (he preliminary results obtained wath difTerent Cross
(BUGLE-93, BGL 440, FLUNG)

section data libranes

Discussion of the preiiminary sensitivity resulls of Mock-up No | (scatlening anisouvopy,

source deflinition, fission spectrum, weier BAD thickness, air gap thickness. steel layers

thicknesses, et.)

Recommendations and requirements for the final Caiculations and analysis -
No |

Mock-up

Recommendations and requ\ “sments for the Calculations and analysis - Mack.yps No 2

and J

Definition of the formats of the caiculational and expennmental data presentation, and the

iniercomparison schemes fr the final repon
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A M Kryukov

F B K Kam
A Ballesteros
W. Voorbraak
V. Vikhroy

V Tsolin

V. Komolov
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V. Stany

M. Brumovsky

B Osmera

A Lowe

M C Vicente

P D'Hondt

R de Wouters

G Hehn
HngCl

K lheva

V Valenta

P

clrova
T Aposioloy
P Platonov
S Zanisky
A Alberman
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|NRI Res
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!
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rr Kam
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INRNE Sofia
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L K.D_llieva

|INR? . Sofia

krilieva@bgearn acad bg

l

iS | Belousov

INRNE Sofia

| belousov@bgearn acad bg

S M. Zarnisky

|
|

| RRC K1 Moscow

| zantsky@aus kuge.su

M 1 Qurevich

-

|
| RRC K1 Moscow

zaniskvdaus kiae su

|

| E.B Brodkin

1RRC Kl Moscow

zaritskv@aus kiae su

| AL Egorov

{ RRC K! Moscow

Zaritskyiccaus kiae su

\

{ V. Valenta

| SKODA

vvalenta@iad In skoda ¢z

J. Hogel

|
| $KODA

M Hon

-~

| SKODA

Hep

SKODA

V. Smutny

SKODA

V Krysl
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Appendix F

Agenda

of the Reactor Vessel Dosimetry Benchmark for
Commercial VVER-440 Plants Meeting

Res. December 2 - 7, 1996

1. Mock-ups specifications
8) Mock-up No 2
B Otmera, ) Mikus (NRI)
b) Mock-up No. 3
B Ofmena, J. Mikul (NRJ)
¢) Specifications checking by the MCU code
M. Gurevich RRC K1), ) Mikut (NRD)

2. Calculational models definitions and reflinements
V. Krysl, V. Smutny (Skoda)
E. Brodkin, A Egorov, M Gurevich, § Zaritsky (RRC KD
K. llieva, §. Belousov (INRNE)
f Kyncl (NRI)

3. Results of expernimental data evaluations
8) Neutron spectra
B Ofmera (NRI). M. Hont (Skoda)
b) In-core pin-to-pin and axial power distributions
J. Mikug, B. Otmers (NRI)

4. Status of the source calcu'ations, comparison with the experimental resulls
V. Krysl (Skoda), J. Mikug (NRI)

3. Comparison of the standard synthesis, ASYNT and TORT calculations. comparison with the
expenimental data - analysis of the necessity of 3D TORT calculations
a) Mock-up No
b) Mock-up No 2
E. Brodkin, A Egorov (RRC K1)
S. Belousov (INRNE)




6. Discussion of the Monte Carlo calculations
J. Kyncl, B. Otmera (NRI)
M. Gurevich, § Zaritsky (RRC KI)

7. Comparison and analysis of the base calculational results and expenments for Mock
V. Smutny, V. Valenia, M. Hon, J. Hep (Skoda)
B. Odmera (NRI)
§. Belousov, K. llieve (INRNE)
E Brodkin, A Egorov, §. Zarisky (RRC K1)

8. Conformity analys:s
V. Smutny, V. Valenta, J. Hep (Skoda)
B. O8mera (NRI)
S. Belousov, K. llieva (TNRME)
E. Brodkin, A Egorov, §. Zaritsky (RRC K1)

Recommended participants

RRC K1 §. Zanusky, A Egorov, E. Brodkin, M. Gurevich

INRNE K. llieva, §. Belousov, T, Apostolov

Skoda: V. Valenta, V. Smutny, V. Krys!, ] Hep, M. Hort, A. Kone#nd
NRI B Ofimera, J Mikut, J. Kynel

ORNL FBK Kam, I. Remec

Time schedule:
Mo, Dec. 02:  Arrivals 10 Re2
Topics | and 2
Tu, Dec. 03 Topics 3, 4
We, Dec. 04 Topics $, 6
Thu, Dec. OS5 Topics 7, 8
Fri, Dec. 06 Memorandum
Sa, Dec 07:  Departures

17

“ups 2 and 3.
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