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Preface

The objective of this workshop is to open all the results of experiments carried out at the
Kyoto University Critical Assembly (KUCA) and develop all future activities of joint use at
KUCA through the discussion about the experimental topics together with all researchers and
engineers.

It is very important to share the experimental field with the mathematical and
computational (M&C), and nuclear data (ND) fields in terms of the analyses of reactor
physics experiments. From this context, another purpose of this workshop is to share the
results of experimental data with the researchers in the M&C and nuclear data fields through
the discussion with them.

Furthermore, it is expected that this workshop could be contributed to the human
resource training for young researchers and students in domestic, through their research
presentations.

Finally, we would like to give special thanks for their support and patience, by Dr.
Kazufumi Tsujimoto of JAEA, Prof. Satoshi Takeda of Osaka University, Dr. Hiroki
Takezawa of Tokyo Institute of Technology, Prof. Naoto Aizawa of Tohoku University and
Dr. Atsushi Sakon of Kindai University, to hold this workshop.

Cheol Ho Pyeon
January 2022
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Consideration of cross section data contributing to multiplication factor error in high enriched uranium fuel
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Core Characteristics and Deployment Scenario of Sustainable Reduced Moderation Thorium Reactor
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criticality safety”. ICNC 2019. Paris, France. (2019) Time [5] '

[2] P. Thomas, et al. “A Review of Criticality Accidents”. LA-13638. (2000) K2 FEHHEEROREMZEL

[3] ATOMO 2020 4 62 % 1 f & p.42. (2020)
[4] OpenCFD Ltd. “OpenFOAM v2006”. (2020)

*Kodai Fukuda and Yuichi Yamane. JAEA, Nuclear Safety Research Center, Criticality Safety Research Group.

21



REAIFAT

To the Future /JAEA
. 73
Windscale Works B SR E i EE T
H AR F T E R
ZEMFRtL >y 2 — BRELMIRIIN—T
OfaH ik, iR #5—

SH3E12A8H FYEBEEMMRES
. REAIFAT
AEORENES To the Future /JAEA
2

1. B

2. Windscale Works RS EH D E
3. BRI - S

4. FRMTHE SR

5. £&8

22




REAIFAT

1. L= (1/1) Tothe Future/]AEaA

« BEDRREHEN ZERBBORGCICET 4 — by IRBZEBR T 51.DICERTH D

« OECD/NEADWPNCS (RF NRIZFEESHALEM T —F 7 /—F 4 —) Tl
BEDEEREHA 53D (Y-12 1958, Windscale Works 1970, JCO 1999) % &EH L. SiNE/SMEIC
R & K& T ULV Z[1]

e 3DDHATH1970FE[EWindscale WorksIZH 1T 2 F T B EDEEFREBHROH TH L4 0
BHERENCBERRDER T, BRBETHL G FDRRFTIABRINT LA W

o KIEETTlE. Windscale WorksIZH T A FEREHICOWTHRBROGENZZE LTS5 A TEMEERD
BEZtORFZERITIL 22BN L. CROETEEEV T HALOREFEEELZHAE DL BT
B TN = 1T - 72

[1] S. Tsuda, et al. “Status of the NEA international activities on nuclear criticality safety”. ICNC 2019. Paris, France. (2019)

 ERAAZ
2. Windscale Works EE5R B DBLE (1/4) To theFuture/]AE4A

BERIEML E 1 —RICEROBMEASBEI N TS e

Criticality Accidents

v =113 19704 [ZFEE Windscale Works D 7'JL b =7 LB T THRAE s
VEBEEFIIEL, W ORICKHIoOSEZARNREL-LHEINTLS %WLJ/\MJ\#
VP TIROBEBR/ CER A -sTce AN TV D

FRSREML £ 2 —

[2] P. Thomas, et al. “A Review of Criticality Accidents”. LA-13638. (2000)

23




REAIFAE

2. Windscale Works EE5R B DBLE (2/4) To theFUture/]AiA
foeumne BERE TR :

2. ARECPUBRBEARARLI-AREZERICELY

Transfer
=N I 1 PuRBEWEERETERRL, BEME~XD
— Product
;\gﬁg B Dissolver -

Corsr Krzns o WIRE (6~7gPu/L) & & (300g//3vF) TH
CVF e EXBERITED
e | [ 3. RWTCVFI®EY 7SIV R A5 L TPuZ HiH
UL e 4., HMEROBEBRARO—IIIBIEY 5201
- o BEMEICEEES
PU@HX 0)4@%5%.[2] ﬁﬁ%’ﬁﬁ E| L—E@%‘i% i$§7 «E%‘% O)Enq %/—J—\ﬂ&'
BERFTIIERICEY ZBVOTIE?
[2] P. Thomas, et al. “A Review of Criticality Accidents”. LA-13638. (2000)
. REAIFAT
2. Windscale Works EE5R B DBLE (3/4) To theFuture/]AEsA

LA ]

p— BEEE
G = - U4 A 7SN BRI B R H T
L et . EAL. BEM - BEARICESNS3]
o BRERELEONS WEATUAB SNTLE S
i SBRRRICHERIE A Bl | BT
ﬂ;@g « ZOBHEAENMBOEICPuE L. BHEMEDPU
B R A
2T AOKERARA S NEMEEE A, R

L

.

Constant
Volume

Raffinata

AhlE Solvent >

Waste

Recycle

PulE] N E DS 2] \

UH A 7 LENBHBERICEERBELSDERA

[2] P. Thomas, et al. “A Review of Criticality Accidents”. LA-13638. (2000)
[3] E. Martyn, “A Review of Criticality Incidents within the European Community”. Summer Meeting of the American Nuclear Society. (1984)

24




REAIFAT

2. Windscale Works EE5R B DBLE (4/4) Tothe FUture/IAE7A

- PURERODBEAENEE L CL2REBTHKARDPEA I NEIBEERAEMN, BR
A) ABBEDPRAINTWD & EBEFRBINEZ /20T TILY 3 VIEDE L 2D EHEEFRER
IZTKIND B B IKRE S D THEERILE L
B) FAFELERRIBERICH)E
C) EBAMEIHM LIBFERET
s BEVITVTERTHRALIKRFEHRLL
EYTHIAFHEICL > TEHNARICES

R L7 DRED D 5 [2](4] _ I
TV I Ty TERICL > THRBIN
EREEDKT [2]
[4] ). T. Daniels, et al. “CRITICALITY INCIDENT: AUGUST 24, 1970, WINDSCALE WORKS.,” Trans. Am. Nucl. Soc. 14 1, 35 (1971)
. REAIFAT
3. iRt AL - &% (1/5) To the Future /JAEA

8
O

CFDETE

— \ EVTHIOREFEIERFTRE
OpenFOAM D EM 7R Y/ L/

MVP3.0 + JENDL4.0
MultiphaselnterFoam|[5]

| l

HHIMNEICEITS
BHEME - KA - ZE5E EIIEERDRRZE

DIFEIELL DIREEZ L

[5] OpenCFD Ltd. “OpenFOAM v2006”. (2020)

25




3. R A% - &=1t% (2/5)

X R IEER
KA - BERBRDIER [2](4]
KA T IM BB AR TR
PUiRE 6~7 gPu/L. LLE 1.3, #J50L
- BEIHE  TBP20%- O ViR
PuEE 55g Pu/L. LLE 0.96. #940L
B A XN DER (2
¢ Ff%30.5cm. = I68.6cm

EEICEDT-FH
WAL - RHEODMEBEE RKES (RIBSE)
JRE L 1.0m/s (#92 kg/s)

N

. REAIFAE
To the Future /JAEA

9

TN

B8 Pui;J%f?'Zk - BEN

|
Qﬁ £ - BEX /| L

305 mm

Bk 7 v T OEKMI2]

T 686 mm
137 mm

3. Rt A% - &1 (3/5)
RRAT 5 %

REAIFATE

To the Future /JAEA
10

o CFDFTEARRIEREEZEE L. AFEARRICHEE({ L THERRZERK
« 2cmABDILFARTRUNEAEZER (BEEOKERE. KEOKERBK)
o AELEEFOCICSRAO, EEICRHAOZEZE (4cmX4cmDIEHFAR)

TREeRk

RAH RO

26




REAIFAT

3. iRt A% - &1 (4/5) To the Future /JAEA
11
CFDETE DERTE
o XMHELR :
KEZELE., BEAEREIL6). ABEEAER (FREEND) K7LV SR
- KRE

KiE. BEAEE HIC[6) SR

- PRHNTEFM 1 0~30s

o MA 1~10s DOfE ETIC 1.0 m/s (¥92 kg/s) THRABBRA

o M VHARBOBEE L DY E DI LD ICENEREEZHRTE (= KEA 127 IFH TV )
- FERIZIA0E - BE)

[6] Committee of Handbook on Process and Chemistry of Nuclear Fuel Reprocessing. “Handbook on Process and Chemistry of Nuclear Fuel Reprocessing, 3rd Edition,” Japan. (2015)
[7]J. A. Daoud, et al. “Kinetic studies on the extraction of U(IV) by TBP in kerosene from nitrate medium,” J. Radioanal. Nucl. Chem. 221 1-2, 41 (1997)

REAIFAT

3. WAL - &% (5/5) TotheFilture/lAlEzA

EVTHLAOGFEORTE

s OpenFOAMMETE L 722 ecm X2 cmD L ILAR DR IBDFEELL D O R FHAE % R E

o PulEGIAHEAKIZ[6] & W PWR 4SGWA/tHEZE DMARHCEEN 2 L DZ SR (fissileEH70%HH)
Z Db DRFIEBALL

- LILAIEHEET S

- FAEASRIEEZR

s BEXMY—=YNyF 1208
o NyTFH:30XF v S +50% Y —

27




4. FRITHE R (1/2)

Time: 0.1 sec

CFDETEFR

REAIFAT

Tothe Future /JAEA
13
D “alphas”’ (22 W T
2
alphas = ia;
2
{1 0ld7KAE. LIZBHAE. 23 TR T8 B

a; %\1‘@0)7?@%
alphas T3 72 < ay P, R 5 &

Time: 0.1 sec

BEHEOFEL

IKFEDTFTELL

(B DR LESRE S EIZY) - 7- W)
 ERRAIFAE
To the Future /JAEA

4. FRIFER (2/2)

0.92

Effective multiplication factor [-]

REE) DEIIEEEK

524

T T
20 25

ABBRANS & 2 EBEEE(

28

14

Time: 0.0 sec Time: 5.0 sec

Time: 11.0 sec Time: 20.0 sec

.




REAIFAT

5. &% (1/1) TotheFthure/IAfSA

* OpenFOAMIZ K ACFDETE EMVPIC L 2 EV T LA R FEXETE %
HABDOE BN GET 21T > 7C

* Windscale Works(Z 5 [T 2 BRFREHUICDOWTARDREIAZZELT-D XA T
ENEEERORNEDORFEERTHIENTEL

s —HTXHRIBICHEEINTWABAKEBE LSOOI 2ILY 3 VHBIZEREIR
SEMAETBETAIETITLY a VIBEZBEIRT A EATE B,
ZNDENMBEXRZNICEZDPEZEZHONICT B ENSHDEE

[8] ATOMO320204E62%1 3 Sp.42. (2020)

29




MPS EZZRWERET T KBETICE T HBEAREHEBH
Criticality safety analysis using MPS method for fuel debris falling into water
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[*] Inter-Ministerial Council for Contaminated Water and Decommissioning Issues. Mid-And-Long-
Term roadmap towards the decommissioning of TEPCO’s Fukushima Daiichi nuclear power station.
2017. (In Japanese)
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KUCA T REBIRARIZE (5 Cd ¥ > TIL 0 RIS E il {88 E
Measurement of Cd worth in Graphite moderated system at KUCA
IR E] !, SFENE—BR !, Irwan Liapto Simanullang!, FEASE !, Zoifrdct: 2, (EBpES 2 EfEEe ?
PTUNRE, PITERE, AR
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WEET .
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R B A ERT THD. HIT SRACIZOWT, BPITED A v 3 245 E| D 2 9.0
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3?) 6 . %2’&{’_)1/
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[1] K. Okumura, et al., JAEA-Data/Code 2007-004. [3] N. Fujimoto, et al. JAEA-Technology 2021-008.

[2] Y. Nagaya, et al., JAEA-Data/Code 2016-019.

*Seiji Yamasaki', Soichiro Moriya!, Irwan Liapto Simanullang', Nozomu Fujimoto!, Atsushi Sakon?, Tadafumi Sano?, Yoshiyuki
Takahashi®

'Kyushu Univ., 2Kindai Univ., *Kyoto Univ.
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