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Objectives and Main Outcomes of the CABRI In-Pile Experimental Programs for FBR Safety
Ikken SATO
Advanced Technology Division, O-arai Engineering Center
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O In the CABRI in-pile test programs, experimental studies on FBR safety have been conducted for nearly 30 years un-
der international collaboration with participants from France, Germany and others. From these programs, important
outcomes were obtained, reflecting characteristics of the CABRI facility, such as clarification of Hypothetical Core Dis-
ruption Accident behavior and creation of experimental database which will contribute to future improvement of FBR
fuel design.

0 Through the participation in these programs, JNC significantly improved its capability in FBR safety evaluation, not
only by acquisition of test data but also by technical collaboration with participants including simulation-model devel-
opment.

O Presently, CABRI facility is under reconstruction towards LWR safety study while leaving the FBR safety field. In
this report, objectives and main outcomes of these CABRI programs are described. Additionally, a view on the future us-
age of the existing in-pile test facility is presented.
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FBR, CABRI, In-Pile Test, Hypothetical Core Disruption Accident, Core Damage, Fuel Safety, Fuel Failure Threshold,
Failure Mechanism, Fuel Dispersal, LOF, TOP, Slow TOP
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O It is fortuitous for me to know that this celebra-
tion takes place.

O It is almost 26 years ago when the then PNC
thought of joining the Cabri project. Though Cabri
had many difficulties, it is amazing that the project
has achieved many of the initial objectives over so
many years. PNC has learned a lot and been en-
abled to raise young colleagues through this pro-
ject.

O It is a great honor for me to have participated in
the early phase of the project and it was the best
years of my life. | am lucky to have made acquain-
tance with the people around Cabri. | learned of
pastis, khir, poire williams, armagnac, marc etc to
say nothing of Neuf du Pape.

O The only regret | have is that | have not kept my
promise to bring my wife to Provence. We are
healthy and are trying hard to reduce our over-
weight. Maybe we might be able to visit Provence
again.

0 Oldtimers will miss Andre, Brian, and Franz.

0 A votre sante, and zum Wohl.
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Development o MONJU” Reactor Vessel ISI Facilities
-Investigation of SH Wave EMAT with Halbach Magnet Configuration-

Yang XUCO O Takuya YAMASHITA
International Cooperation and Technology Development Center, Tsuruga Head Office
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O In this paper, a horizontally polarized shear (SH) wave electromagnetic acoustic transducer (EMAT) with a Halbach
magnet configuration is proposed and evaluated from numerical analyses and experiment measurements for the use of
“ MONJU” fast breeder reactor vessel in service inspection.

0 The SH wave EMAT with a Halbach magnet structure reveals a stronger magnetic flux density as well as ultrasound
pressure than that of a SH wave EMAT with a periodic permanent magnet (PPM) structure. The above EMATSs are used
for inspection of artificial slits, and it was found that the Halbach magnetic structure has a better defect detectability
than the PPM structure.

O In this work, the measured magnetic flux density and the ultrasound directivity distributions for both the Halbach
and PPM structure SH wave EMATSs are in excellent agreement with those expected from numerical simulations. The
numerical analysis method should be useful in optimizing the magnet structure for SH wave EMAT.
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Fast Breeder Reactor (FBR), In Service Inspection (ISI), Non-Destructive Testing (NDT), Electromagnetic Acoustic
Transducer (EMAT), Horizontally Polarized Shear Wave (SH Wave), Sound Pressure, Ultrasound Directivity, Perma-
nent Magnet Structure, Magnetic Flux Density, Defects
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0 The* JOYO” MK-II core characteristics database accumulated through operation was compiled and published in
1998. Since then, it has been used for studies on core design, analyses of post irradiation tests and so on. Comments and
requests on updating and improvement from many users led to the creation of a revised edition.

0 The revision includes the change of nuclear constant set used in the MAGI calculation code system from JFS-3-32 to
JFS-3-J3.2R based on JENDL-3.2. Total control rod worth, reactor kinetic parameters, MK-I1 core performance test re-
sults and core characteristics obtained from the 32nd to 35th operational cycles were newly added in the revised version.
0 The English version of the database was also made for worldwide use, which was opened to the public through
OECD/NEA.
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CRI | CR2 | CR3 | CR4 | CR5 | CR6 | total | AD | O | AD [ O | T | GAK/K/C) | A/ | G AK/KK) | (5AK/KK)

1 1983/8/9 11:08| 406.7 406.7 407.1 4068 407.2 407.7 2517 2525 2524 2520 2522

(BOC) S5889 0636 0681 0696 0685 0703 0681 4081 -404x107° 0.009 0.007 4.10
1 1983/9/30 | 14:18| 447.9 4479 4469 4470 4469 4477 2488 2496 2501 2493 2495

(EOC) $58.9.30 0464 0500 0514 0.506 0.522 0504 3.010 -404x107° -0.002 0.004 301
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(BOC) $58.10.12 0.596 0.599 0601 0.584 0618 0619 3.618 -404x107° 0.031 0.005 3.65
2 1983/12/1 | 13:52| 4730 473.1 4727 4726 4733 4728 2454 2462 2466 2460 246.1

(EOC) S$58.12.1 0402 0404 0405 0395 0417 0418 2440 -404x%107° -0.016 0.006 243
3 1984/4/19 | 12:01| 469.0 468.1 4680 4680 467.9 4680 2520 2541 2522 2522 2526

(BOC) $59.4.19 0440 0426 0400 0419 0436 0442 2563 -430% 107 0011 0.003 258
3 1984/6/10 | 19:10] 522.9 5230 523.1 5232 5229 5180 2470 2490 2484 2486 2483

(EOC) $59.6.10 0247 0238 0221 0233 0242 0260 1441 -430x107° -0.008 0.003 1.44
4 1984/6/25 | 10:34| 472.9 4729 4740 4739 4738 4737 2639 2649 2640 2643 2643

(BOC) $59.6.25 0421 0418 0398 0417 0424 0408 2485 -401x107° 0.057 0.004 255
4 1984/8/12 | 16:28| 5232 5233 5233 5237 5243 524.1 2537 2558 2550 2553 2550

(EOC) $59.8.12 0246 0244 0234 0243 0249 0234 1451 -401x107° 0.020 0.003 147
5 1984/9/3 | 11:12| 4670 4670 467.0 4670 4670 4625 2512 2529 2526 2525 2523

(BOC) $59.9.3 0427 0426 0404 0437 0441 0458 2.593 -401x107° 0.009 0.002 2.60
5 1984/10/21 | 18:16| 5200 520.1 5202 5212 5208 521.1 2502 2521 2514 2517 2514

(EOC) $59.10.21 0246 0246 0231 0248 0.251 0248 1.470 -401x107° 0.005 0.004 1.48
34 1999/11/22 | 11:17[ 3762 3762 3762 3762 3762 376.2 2499 2495 2503 2490 2497

(BOC) | H11.11.22 0881 0816 0712 0771 0301 0853 4334 -347x10°° -0.001 0.000 4.33
34 2000/1/6 16:34| 4009 401.0 4010 4008 401.1 401.1 2498 2494 2503 2489 2496

(mMoc) H12.16 0756 0705 0612 0664 0258 0.732 3.727 -347x107° -0.001 0.000 3.73 MOC FEiE Ehi
34 2000/2/16 | 10:27| 4376 437.7 437.7 4375 4376 4376 2485 2485 2491 2481 2486

(EOC) H12.2.16 0.585 0549 0474 0516 0.199 0568 2891 -347x107° —-0.005 0.000 2.89
35 2000/3/23 | 10:47| 3831 3830 3833 383.1 3832 3833 2453 2449 2458 2443 2451

(BOC) H12.3.23 0769 0762 0748 0794 0.268 0723 4.063 -349x107° -0.017 0.000 4.05
35 2000/4/17 | 11:06| 3896 3894 389.6 3899 389.6 3894 2505 2502 2512 2497 2504

(MOC) H124.17 0740 0733 0720 0.762 0.257 0696 3.908 -349x 10 0.001 0.000 391 MOC B2 B
35 2000/6/1 10:48| 4287 4287 428.7 4289 4287 4286 2514 2515 2517 2509 2514

(EOC) H126.1 0.571 _0.564 0556 0.587 0.197 0536 3.010 -3.49x 107 0.005 0.000 3.01

B GRS T A B 0D A5 R [
B IR A O RS
1 WG EIA D)7 A B E

R R T A AL =
OBLHEIZ L D A IE

ERRENEZES iR nE S

000000000NeMoOImm



I o o

goooooby boooooOobooboooon
gboobody obobooboooboboobooo
goobooobobdy oboobooboobooo
00O New POPOP40 O 0O O RADHEAT V3O OO
goobooooooobobgoon

OMAGIOODOOODDODmMbooobooooooo

goooooboboooobobgoogoRI-

GEN 2000000000000 DbObODOO
goboboobooboboobooboobooboon
gogd

gooboobooboboobooboobobooon

ooooOooobOyoobOooooooo

ooo y U

000000 (00000000 | 000000 (00000000
a0 lOMeVE3534Mev 00  |14MeVO 3MeV
. 1.353‘(1)'.\/3'2\7/5%\/ 00 | 3MeV 400keV
oo 0l3877422§:1$kev N 20.0kev
oo | ey
oo 911188kes\>/62.12ev
. 961.12ele0 L soay
o0 101.30eVv0O

gbobobooomuoooooobobooon
gbobobooboobobooooboboon
gbobobooboobobooooboboon
gboboboooomooooobobooboon
gboboboobooboboooobobgoon
gooboogooooo

gboobobooboooooboboog

gnooboobobobobooooboobon
gbooboboobooboboooooboobgoon
O 0O 00DOJENDLE?2000D0JS3II20 0
JENDL- 320000 JFS 3 J32R0 000000
0000000000 AKKKDOODODOD
goooboobobbboooooooooboo MK
-pgobooobobooobobuomooooboooo

gooMAGIODDOOOOO

ooo ooo ooo ooo gooo
0 Yy 10| *Pu || *Cm | Fe |1 W
O U M| **Pu |@ B | Ni
0| *uJ |m| *Am [1I| "B |@M| Mo
O #*Np || **Am [J C | Pu FP
0| *Np [T|*"Am || O |T| UFP
O ®pPu |II] **Am || Na || Be
0| *Pu (M| **Cm | Cr O N
0| *Pu |II] **Cm M| Mn || *N

cooobooooooooooo

BUNDLE ID= PFD601

0 TOTAL NUCLIDE NUMBER = 33
0 925 926 928 937 939
U-235 U-236 U-238 NP-237 NP-239
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CALCU DATE=2000. 5. 31. 20. 50.
UNIT N/D

LOC= 3 => 1B1 TYPENO= 1

: N.10%%24/C.C.
g  BFID
949 940 941 94 951 952

PU-238 PU-239 PU-240 PU-241 PU-242 AM-241 AM-242

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
4.249E-06 1.707E-07 2.184E-03 3.288E-09 3.457E-07 1.320E-10 3.621E-05 8.275E-07 2.427E-08 2.210E-10 7.159E-10 1.924E-13
4.253E-06 1.602E-07 2.183E-03 2.713E-09 3.373E-07 9.840E-11 3.544E-05 7.005E-07 1.531E-08 1.276E-10 4.505E-10 1.113E-13

10 9.021E-04 4.399E-05 4.788E-03 9.783E-07 9.708E-07 3.007E-05 1.319E-03 5.924E-04 1.348E-04 1.036E-04 4.179E-05 1.185E-08
11 8.854E-04 4.699E-05 4.776E-03 1.092E-06 1.053E-06 3.015E-05 1.303E-03 5.911E-04 1.337E-04 1.034E-04 4.122E-05 1.271E-08
12 8.764E-04 4.864E-05 4.769E-03 1.159E-06 1.101E-06 3.019E-05 1.295E-03 5.906E-04 1.331E-04 1.033E-04 4.090E-05 1.323E-08
13 8.757E-04 4.885E-05 4.769E-03 1.168E-06 1.112E-06 3.019E-05 1.294E-03 5.908E-04 1.331E-04 1.034E-04 4.088E-05 1.337E-08
14 8.832E-04 4.766E-05 4.774E-03 1.121E-06 1.084E-06 3.016E-05 1.302E-03 5.920E-04 1.338E-04 1.035E-04 4.114E-05 1.313E-08

R A v R

/V

 SEHORTHREE (X10%/c)

000000000NeMoOImm



oo booobooobooboooon
goobooooobobobooooo
goobooobooboboobooobooboobooon
goon

UmbJrs 3 33.2ROU0O00000O00OO
goobooboobobobooboboobooon
JENDL- 3.20 000 JFS 3 J3.2RO0O000O0OJFS
-3 J20J0FS 3 J32ROD00ODO0O0DO0O00DO0ODOODO
UooboobooboboobDO0nOIES 3 J3.2R
gooboobooboboboooobooboon
ODMODAK/KKDOODODODOODOIO0OJRS
-3 B32RO0D0C0O0OO00%UD0O®PuOOOOO
O0o0O00O00Db0ODO0OOO0ObO0ObOonDO

OOODOJENDL 3200 JENDL 20000000
gbooboboobooboboooooboooboon
gbobobooboobobooooboboon
gboobobooboobobooooboobon
gboobooobooooo
gbobobooboobobooooboboon
gbooboboobooboboboooboboon
goood

gomboogobogooooooo

OoOoooooooooAkkkOOOCOOOO
goooooooboooobobooobbooon
0000000000000 0000B« 0O
OO0o0oooafdooooooooogL,ogon

0000000000000 00%J0*JcPul
*pyd*Pult*Pul 000 O OO Tomlinson®OD O O
OooooOoMAGIOOODODOODODODOOOOO
;\ goooobodoooooooooogao

4.0
o

I

"B A

FS-3-J3.2R

J
JFS-3-J2

-—

\
—
—
—
[

3.0 ﬂ
f waﬂ 0mO000000000000

f?f MODO0000000000000000000

A V | %” 0000000000000000000000
0000000000000000000000
s 0000000000000000000000
0000000000000000000000
0000000000000 000 Readme File

25

SBFN R (% Ak/kk)

i

20

T
o

HFAINES

goboobooboobbodogo

OO0JFS 3J32ROUJFS 3 J20 000000000

omoooo
ooooooooo
ooooooo
oooooooooooo
ooooooo

JFS 3 J2 JFS 3 J3.2R J3.2R/J2
On/cm®0sO|  OMOx 11" Ommx " 0o
0O W/lcmO (RN 1 Omd
0 Mwd/tdd [ERlIEN [ERjEN 0md
1 %A k/KKID MW/t | OOmox 1177 OJOmdx M- Omd

gobooboooboooooo

nooo B B- B- B Bs B B er

1.175E 04 | 8.578E 04 | 7.487E 04 | 1.475E 03 | 5.846E 04 | 1.642E 04 | 3.948E 03
1.169E 04 | 8.550E 04 | 7.473E 04 | 1.474E 03 | 5.865E 04 | 1.653E 04 | 3.945E 03
1.166E 04 | 8.536E 04 | 7.461E 04 | 1.471E 03 | 5.859E 04 | 1.652E 04 | 3.939E 03
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1.162E 04 | 8.538E 04 | 7.457E 04 | 1.470E 03 | 5.859E 04 | 1.649E 04 | 3.937E 03

Ooo|o|o|o
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Appendix A: Usage of Core Characteristics Database in CD-ROM

This database contains the core management data and core characteristics data
taken in the operating characteristics tests in the JOYO MK-II core. Fig. A-1 shows
the database structure.

The core management data are stored on CD-ROM in MS-DOS text format with the
structure shown in Fig. A-2. The "Core Configuration Data" contain the refueling
history and the core configuration in each cycle for the MEK-II core. The
"Subassembly Library Data" contain the fuel composition data at the fabrication for

a total of 362 driver fuel subassemblies and 69 irradiation test subassemblies that
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Corrosion Resistance of Ceramic Materials in Pyrochemical Electrowinning Conditions
Masayuki TAKEUCHIO 0 Toshihiro KATO" [0 Tadahiro WASHIYAD [ Takashi SUGANUMAL O Shinichi AOSE

~ Advanced Fuel Recycle Technology Division, Waste Management and Fuel Cycle Research Center, Tokai Works
~ Joyo Industry Co. Ltd
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O Pyrochemical reprocessing using molten salts (electrowinning process) has been developed for recovering MOX from
spent nuclear oxide fuel. It is essential to improve the corrosion resistance of equipment such as electrolyzer because the
materials are exposed to severe corrosive environments.

[ In this study, the corrosion resistance of ceramic materials was discussed through thermodynamic calculation and
corrosion test. The corrosion test was carried out in alkali molten salt under chlorine gas conditions. In addition, the ef-
fects of oxygen, carbon and simulated fission products on ceramic corrosion were evaluated in this conditions.

[0 As results, the stability of ceramic oxides was shown by thermodynamic calculation. Silicon nitride, mullite and cord-
ierite indicated favorable corrosion resistance in the above conditions and cracks on the materials were not observed af-
ter the immersion test.
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Corrosion, Electrowinning Process, Ceramic, Spent Nuclear Fuel Reprocessing, Molten Salt, Chlorine, Oxygen, Immer-
sion Test, Thermodynamic Calculation, Mechanical Strength
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Hydrochemical Investigations in Mizunami Underground Research Laboratory Project] Phase[] [
Hideki MIEO O Teruki IWATSUKIO O Ryoji FURUEL [0 Takashi MIZUNO
Mizunami Underground Research Laboratory, Tono Geoscience Center
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[0 This report discusses about hydrochemical properties before the construction of the underground research laboratory,
hydrochemical model about groundwater evolution, and hydrochemical changes during construction based on the re-
sults of investigations in Mizunami Underground Reseach Laboratory Project] PhaseJ [
[0 Chemical compositions of groundwater are St Na Ca SO: HCO; type and Na CI type in Akeyo Formation and in
Toki Lignite bearing Formation, and Toki granite, respectively. Groundwater evolves by water rock interaction in Ak-
eyo Formation and the mixing process in Toki Lignite bearing Formation and Toki granite.
0 This hydrochemical model enables prediction of groundwater chemistry in the MIU construction site. In Phase]
[0 Construction Phasel] changes of Eh and pH, concentration of sulphate ion and inorganic carbon will take place ac-
cording to the degassing of dissolved gas.
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it ik 8 (masl) kB Temp.| pH | Eh |cond. | Na' | K' | Ca®" | Mg® 1C | TOC|80,7| | F | ¢1" |No; Br | Si | Al | ZFe|Fe? | ZMn| B u 8D | 8% | 8'%
B upper| lower| med. degC mv_| mS/m | ppm | ppm | ppm | ppm bpm | ppm | ppm | ppm | ppm | ppm__ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppb |%oSMOW %cSMOW| %o
A WP [ 179.7] 175.8] 177.82003.11.25] n.m. | 6.9 n.m.[0.469] 34.0] 5.2] 66.0[10.2 48.3]15. 2[115.9[<0. 07 0.1] 3.2] <0.3 <0.1]20.5[0.015] 5.83] 5.07 0.42[0.06/0.22] n.m.| n.m.| n.m.
A WP | 174.9| 150.6] 167.32003.11.25 n.m.| 7.9/ n.m.|0.389] 89.7| 3.2] 8.6 0.9/41.0[31.3] 9.6] 85.3/<0.01| 0.6 1.3| <0.3 <0.1| 17.9/0.004| 0.06/<0. 05| 0.02[0.14/0.11] n.m.| n.m| n.m
A__MP_| 158.7] 130.3| 144.52003. 11.25| n.m. | 8.9 n.m.|0. 255/ 60.6] 1.5 2.7| 0.2 19.0| 5.8| 34.2( 0.04] 10.0[ 1.0/ <0.3 <0.1| 6.6/0.007| 0.02/<0.05] 0.01]1.23K0.05 n.m.| n.m.| n.m
A MP_| 129.4] 121.1] 125.32003.11.25 n.m. [ 7.7[ n.m.|0.254 53.0| 2.0[ 6.6/ 0.9 20.3] 7.5 22.5[ 0.02| 7.0] 6.6/ <0.3 <0.1] 7.1/0.010] 0.22] 0.21] 0.07(1.13[0.06] n.m.| n.m.| n.m.
A MP_| 198.7| 188.9| 193.82003. 11.21| n.m. [ 7.3[ n.m.|0.324] 18.8| 1.9| 46.9/ 8.0 48.6/11.8| 15.4[<0.01| 0.1] 1.1/ <0.3 <0.1/27.3/0.003| 2.81| 1.14] 0.26/0.05/0.07| n.m | n.m.| n.m.
A WP 187.9| 180.6| 184.32003.11.21| n.m.| 7.6/ n.m. |0.340| 31.9] 2.1| 44.6/ 6.6/51.2/41.5| 9.7| 55.8|<0.01| 0.2| 1.1] <0.3 <0.1|25.4/0.004| 0.14] 0.09| 0.17/0.11/0.07| n.m.| nm | n.m.
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A WP 151. 4| 137.6| 144.52003.11.20| n.m. | 8.8/ n.m. [0.450] 89.5] 1.3] 14.7| 0.5/ 9.8 4.6/ 15,5/ 0.10] 9.1({112.0] <0.3 0.12] 7.4/0.008| 0.02]<0. 05/ 0.00{1.63/0.07] n.m. | n.m. | n.m,
P_| 120. 78.3] 99.32003.11.25| n.m. | 7.7/ n.m.|0.581]122.8 4.7 . . 6/18.7| 6.9] 37.1[<0.01| 5.2]135.3] <0. 7.4/0. 004] 08] 0.04/1.020.05 n.m| nm| n.m
119, 68. 93.7 2002.7.7| 21.8[ 9. 1[-118 n.m. [107.0 5.0 0 . 8 O(E‘T 55.0] < -9[0.012 <0.0! 1| n.m [nm[-57.8] -9.1] -13.4]
P i 68. 72.82003. 11.25| n.m. | 7.9] n.m. | 0. 493(102. 6 3.1 0. 12. 3 11 0.08 25.6] <0. . 610. 005 09] 0.07/0.83/0.05 n.m.| nm| nm
P 67.2] 44 56.02003. 11.21] n.m. | 7.6[ n.m._|0.704]120.0 1.9/ O 1 . 4] 11.0] 0.08 02.5] <0. . 7]0.005) 1 7/1.51/0.05 nm.| nm| nm
T 66.5/ 44, 55.5 2002. 6. 21.3 8 -75| n.m. [130.0 7.0 0. ) . 7] <0.4[ 0.04] 23. 0| <0. 2| 5.7(0.014] 0.02[<0. 0! .02 n.m.[n.m.| -57.0] -9.1]| -12.4
P 136.7] 132, 134.8 2003. 11. n.m. | 8.6/ n.m 0. 454 92.9 5.3 0. 5] 6.2] 15.0/ 0. 11 20.0] <0. 4] 7.0/0.008| 0. 14[<0. 0 .00{1.67/0.07) n.m.| n.m.| n.m.
MP_| 131.9] 120.6] 126.32003.11.20| n.m. | 8.4 n.m.[0.535] 94.4] 0.8] 17.2[ 0.2 12.2 5.0 8.0[<0.01| 6.1[131.2[ <0.3 0.20] 8.9(0.011| 0.02[<0. 05| 0.00[1.26[0.31 n.m.| n.m.| n.m
PT 27.0] 23.0] 25.0 2002.7.22[ 20.5[ 8.6[-140] n.m. [110.0] 1.1[ 27.0] 0.2 5.4 0.6] 1.6/ 0.05] 8.0[189.0[ <0.3 0.25] 5.5/0.004| 0.06[<0.05] 0.02[n.m. | n.m.| —61.0] -8.9| -13.2
P | 119.7] 115.5] 117.62003. 11.20| n.m. | 8.3 n.m. 0. 442 70.1 9/ 16.7] 0.4 1.4 7. 0.07| 11.1] 91.5] <0. . 40.035| 0.02[<0.05/ 0.01/1.58[0.06] n.m.| n.m.| n.m
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Sorption Behavior of Cesium onto Bentonite Colloid
Kazuki IIIIMAD O Tsuguya MASUDAL (1 Tsutomu TOMURA"

Waste Isolation Research DivisionWaste Management and Fuel Cycle Research Center, Tokai Works
“ Inspection Development Corporation
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O It is considered that bentonite colloid might be generated from bentonite which will be used as buffer material in geo-
logical disposal system, and can facilitate the migration of radionuclides by means of sorption. In order to examine this
characteristic, sorption and desorption experiments of Cs onto bentonite colloid were carried out to obtain its distribu-
tion coefficientd KdOand information on the reversibility of its sorption. In addition, particle size distribution and
shape of colloid were investigated and their effect on the sorption behavior was discussed.

0 Kds for Cs were around 20 m*/kg for sorption and 30 m®/kg for desorption, in which sorbed Cs was desorbed by
8.4x10* mol/I of NaCl solution. These values did not show any dependencies on Cs concentration and duration of sorp-
tion and desorption. The first 20% of sorbed Cs was desorbed reversibly at least. Most of colloidal particles were larger
than 200 nm and TEM micrographs showed they had only several sheets of the clay crystal. Obtained Kds for colloidal
bentonite were larger than those for powdered bentonite. This can be caused by difference of competing ions in the solu-
tion, characteristics of contained smectite, or sorption site density.
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Geological Disposal, Buffer Material, Bentonite Colloid, Cesium, Sorption, Distribution Coefficient, Desorption, lon Ex-
change, Selectivity Coefficient, Reversibility
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Evaluation of Hydraulic Permeability along Fracture Intersection
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O Nuclide migration analysis in natural barriers is being performed to evaluate the safety assessment for the geological
disposal system of high level radioactive waste. Fluid velocity and fracture surface area from which nuclides can dif-
fuse into the matrix are important parameters for radionuclide migration evaluation in fractures. Since a fracture inter-
section may have large flow velocity and small fracture surface area, retardation effects in natural barrier might be
reduced. The purpose of this study is to understand the fluid velocity and fracture surface area along fracture intersec-
tions.

O In this study, permeability tests in fracture intersection were conducted using granite with a natural Y- type fracture
intersection. The test results showed that the transmissivity along the fracture intersection was greater than that of the
other parts of the fracture in the rock block, and indicated the possibility that fracture intersection act as an important
pathway for the movement of groundwater and solute.

O As a future study, geometrical structure along the fracture intersection will be investigated and fluid velocity in the
fracture intersection and fracture surface area will be evaluated incorporating the results obtained from this study.
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High Level Radioactive Waste, Geological Disposal System, Natural Barrier, Fracture Surface Area, Fracture Intersec-
tion, Natural Fracture, Granite, Nuclide Migration Analysis, Permeability Test, Transmissivity
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O A computer code system named SIERRA O [ Simulation system O Ofor emergency dose by released radioactive
substancesCwas developed for calculating environmental dose when radioactive substances were released unexpectedly
from the nuclear facilities at the Tokai Works and the Oarai Engineering Center’] OEC[]

0 Using the SIERRA 11, three dimensional wind fields around the Tokai Works and OEC are calculated with local me-
teorological observation data, which are being measured continuosly at the Tokai Works and OEC, and other data.
Then, the advection and diffusion processes of released radioactive substances are solved numerically, based on a ran-
dom walk method to estimate air concentration and internal and external exposure doses.

0 The performance of the SIERRA [0 was evaluated using the monitoring data of ambient radiation dose rate at moni-
toring stations and monitoring posts around the Tokai Reprocessing Plant under its normal operation.

[ The observed fluctuation of dose rate was simulated well by the SIERRA [ . The agreements betweenits calculation
and observation within a factor of 2 and 5 were 30% and 51%, respec the tively.
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