Minutes of Post Experiment Meeting of Boft Benchmarks in JAERI-Tokai
May 12th - 14th 1998,

On May 12-14 1998, the post experiment meeting of Beff benchmarks was
held at JAERI Tokai to compare the measarement technique and the measured feff
values, to evaluate the experinental error and to finalize the experimental Beff values in
FCA XIX gores,  Those who participated in i%{s:: FCA fleff experiments attended the
meeting.  Unfortunately, the IPPE group and t{zc LANL group were absent from the
meeting but they sent thely results,

A list of the attendees is astached. A list of the documents distributed is

also attached.

DR, NAKAGAWA, the director of the depariment of nuclear energy system of
JAERL welcomed the participants and surveyed the brief history of international
benchmark experiments of Beff.

The first day was devoted to the comparison of Beff values measured by
sach pasticipant in the FCA cores.  The second day was devoted to the evaluation of
experimental errors.  The third day was devoted to the finalization of the measured fleff
values in FCA cores and the reporting 1o NEA-NSC-WPEC.

1. Comparison of Peff values in the FCA cores between participants

T. SAKURAI presented 2 supunary on measured resulis of the core characterization in
FOA XIX cores.

- JAERI team provided the effective muliiplication factors relevant to the XIX-core
simplified geometries of two calculational models @ the R-Z model and the X-Y-2
model.

- JAERI team measured the central fission rates of U-235, U-238 and Po-239 and the
distributions of the fission rates and of the fission mmportance.

- JAERI team cstimated the beterogeneity correction factor which is necessary 1o
deduoce the cell averaged fission rates. :

- JAERI team provided key parameters {Qréﬁx:.ff determination: Fission integrald,
Normalization integead, v, Importance ratio of Cf-252 newrons 1o the core fission
sewtrons, Liven factor and o couple of spatial correction factors, g and g¥,

- The final results for key parameters in XIX cores are shown in Table 4.2 in the
distributed document (3). '

A. IV ANGELO asked the uncertainty of the cell averaging factors on the central fission




rate,  The answer was that these {actors were determined from the measurerpent with
fisston foils and/or the Monte Carlo calculations and that the uncertainty was adopted
the statistical error in the megsurement and the calculmion. A, DV ANGELO compenied

that the hetorogeneity corrections were sufficiently performed.

MASURCA Team
I F. Lesrat showed the central fission 1‘3t€$ obhtained by CEA absolute fission

chambers and the measured Peff values in FCA ki’(& and -3 cores by using the Cross
Power Spectral Density {CPSD) measurement techpigue.

- The calibrated fission chambers of CEA were used to measure the central fission
rates,  The central fission rates were measured with the experimental errors of 1.7%
and showed an excellent ggreement within the experimental errors with those
measured by the JAERIT fission chambers.

- The Beff value was determined frorn the CPSD, the reactivity level, the integral
fission rate and the calculated Diven factor.  The Beff values are 743219 {pemy) in
the XIX-1 core and 24726 (pom) in the XIX-3 core when the key parameters
calcudated by CEA team were used.

AL Y ANGELG comumented that the uncertainty of the Diven factor should be divided

into two pants: Nuclear data part and spatial part,

IPPE Team
S. OxanMa presented the experimental results measured by joint of IPPE team and
JAERTteam. In their measurements, JAERID s experimental systems were used.

- They vsed two measurement technigues o measure Pefl valoes © one is Rossi-ox
technigue, and the other Cf source technigue.  The former method was used in the
XI1X-1 core and the latter was used in all of three cores.

- In the Rossi-g¢ technique, the Peff value was obtained from the ratio beiween the
correlated and background parts in Rossi~g spectrumn. The measurement was
carried out at two different subcritical conditions.  The Beff value was adopted the
mean values of the measurements, 771223 (pem).

- In the Cf source technigue, they measured the change of fission rate due to the
introduction of the Cf-252 source into the core center under a certain subcritical
condition of the core.  The Peff value is determined from the measured results, the
caleulated v value and the calculated importance ratin between CE252 and core
fission neutrons.  The values were 733233 {pom), 355410 (poemy and 2517 (pomy)
in XIX-1, XIX-2Z and XIX-3 cores, respectively,

When the calculated key parameters for the determunation of Peff were compared




hetween IPPE and JAERIL the large discrepancy was found in some of those
parameters.  Before the re-evaluation of Beff values with the key patameters given by
the JAERI team, the definition of the key parameters and those values should be
carefully compared between IPPE and JAERL

JAERL/ KAERI Team
T. SaxuRAl showed the measured Beff values by using the Cf source technigue.  The

measurements were carried out by the joint of ﬂ*eKAIZRI tearn and the JAERI team.

- They measured the pseudo-reactivity worths due 1o the introduction of the Cf-252
source into the core cemter at several suberitical states.  The Peff value is
determined from the measured results of the pseudo-reactivity worth, the measured

central fission rates. the caleulated v value and the calculated importance ratio
between CH252 and core fission nentrons.  The values were 733x17 {pem),
358410 (pen) and 25327 (permn) in XIX-1, XIX-2 and XIX-3 cores, respectively.

T. SasuRral showed the measured Beff valpes in the XIX-1 and -3 cores by using the
covariance-to-mean ratio technigue.
~ They took the covariapce data between a couple of BF3 detectors which were
placed at the symmetrical positions in the séft. blanket region of XIX cores,  The
covariance-to-mean ratio was fitted on the theoretical formula to obtain the
amplitude of the correlated part by the legst squares method.  The Peff value 13
determined from the amphinde of the correlated pan, the rueasured central fission

rates, the caloulated Diven factor and the spatial correction factor, g The values

were 72318 (pem) and 25126 (pem) in Xi?ff{?l. and X1X-3 cores, respectively. In
the evaluation of the unecertainties, the uncertainty of Diven factor was not taken
into account.

LANL Team

5. OraiMa presented the LANL team’s results.

- They measured the correlation function using a C1-252 neutron seurce at several
subgcritical {$0.1 o $1) states and derived ihe Nelson number from the correlation
function. The feff value was derived from the Nelson number and the
subcriticality.

- They obuined the Peff values of 726118 (pora) in the XIX-I core.  The
meastrement in other cores were failed bevause of the voise in the experimental

Sysiems.




NAGOYA UNIV, Team
T, IMat reviewed the Bennett’s covariance method and showed their results.
- They measured the covariance between two detectors.
- The Beff value was derived from the combination of the covariance data, the
integral fission rate and the calculated Diven factor,
- The results of the Peff in the XIX-{, "{}}&-3 and XIX-3 cares were 78228 (pony),
3683 (pom) and 25243 (pem), respectively.
The experimental error in their values were discussed.  In thelr estimation, the error
was only considered the statistical error.  When the error of Diven fuctor {24%) s
taken into account, for instance, the vahuwe of the emor becowes larger such as £20
(pern) for the XIX-1 core, %9 (pemy) for the XIX-I core, 26 {pem) for the X1X-3 core.

2. Evaluation of Experimenial Ervors

T. SaruRAl presented a breakdown of the uncertainties for key parareters in the Beff
determination and sensitivity analvsis for cach measurement technique. The
reasonable uncertainty for each parameter was discussed based on T, Sakurat’s analysis.
CEA evaluations, IPPE’s results and LANL z‘f:ésuiis, A, DTANGELO presented the
evaluation method of uncertainties for the measured and corrected paranelers of the
obtained Beff value.

- The uncertainties of key parameters in the feff determination 1o each core were

fixed through the discussion and sumnmarized in Table 1.
- JAER] cam will evaluate sensitivity matrix and corvelation matrix and will

evaluate the experimental errors.
3. Finalization of Measured fleff values

Before the finalization of the messured Beff value in cach core, the total fission rates in
each core were discussed and {inalized. :

- The central fiscion rates in each core {,z’:}'z_aif}ed by CEA absolute fission chambers
were compared with those by JAERI absolute fission chambers.  From the
comparison in Table 2, an excellent agre:emém between them was found within the
experinaental errer. The total fission tates which obtained from the central fission
rates were also shown good agreement between CEA and JAERL  The total
fission rate in each core i’i‘ffiai.izﬁd ta be average value of the CEAs and JAERIs.




The measured Beff values by each group are surnmarived in Table 3. To finalized the
Beff value in each cove, the discussion was held and the following conclusion was
drawn.
- To finalize the Beff value. all of participants re-cvalnme the fleff values with using
the key parameters provided by the JAER team.
- All of participants will send the re-evaluated value 1o the JAERI team by May
30th, 1998, |
- IAERI team will finalize the measured feff évaiue in each core and will distribute

the results to all of participants,

4. Summary of the Beff Benchmark Experiments in MASURCA and FCA cores
and Reporting to UECD/MEA/NSC-WPEC

The JAERI team proposed that following the MASURCA experiments, 45 a common
paper, the experimental results will be presented in International Conference on the
Physics of Nuclear Science and Technology which will be held in Long-Island. New
York, USA in October, 1998, All of partivipants accepted this proposal.  To complete
the full paper, the following schedule was fixed:

May 30, 1993 Dead line for re-evaluation of Beff

June 5, 1998 JAERI team will send the g’i};}&f drafted to all of

participants
Tune 15, 1998 1 Dead line for comments on the paper drafted
June 30, 1998 Dead line for Full paper

A, DY ANGELO demanded that a suramary paper for both of MASURCA and FCA
benchmark  experiments should be wiitten to report to Sub Group & of
OECTHNEAMNSC-WPEC,

5. Others

A. I ANGELO showed the recent activities in Sub Group 6 of DECD/NEA/NSC/WPEC.




Table 1 Uncertainties of key parameters for Beff determination in the FCA Cores
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Table 3 1 Comparison of messured Deff values between participants in the FCA
cores :

Team Method XIX-1  XIX-2  XIX-3  Remarks

{prissd {pomd (g *
CEA CPSD 743x19 - 247x6 (CEA)
IPPE CF spurce 733130 3551:%6 25127 (IFPE)

Rossi-t | 771223 - - {IPFE)
JAFRLS KAERTD Cf source 733217 3538£10 25327 {IAERD
IAERI Cov. to Mean 72318 . 25126 (JAERD
LANL Nelson Number 726213 - - (LAML)
Nagoya univ. Bennett 782420 26819 2526 (JAERD

* - Wey parameters caleulation




Table 3 b Comparisen of measured Beff values between participants in the FCA
cores v :
(Key parameters provided by JAERT were used 1o determine the Peff values)

Team Method XIiX-1 | XiX-2 XiX-3 Remarks
CEA CPSD 733x19% = 24Bx6* {JAERD
IPPE Cf source ? } ? {JAERD
Rossi-ix 2 . .
JAERI/ KAERT Cfsource T33%17 358210 38327 (JAERD
JAERI Cov. 1o Mean F23218 - 25136 (JAERD
LANL Nelson Number  737x18% | - ~ {JAERD
Magoya univ. Bennett T8IE20¥ 368497 252467 {JAERD

% Preliminary results which were obtained during the meeting
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