


IASCC

IASCC Irradiate Assisted Stress

SCC Stress Corrosion Cracking
SCC
Corrosion Cracking
2 304 IASCC
x10%n/m?
3x10%n/m? 3x10%n/m?
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[1] K. Hide, M. Mayuzumi, K. Tsuji, M. Narui, "Influence of deformation behavior on IASCC susceptibility for
neutron irradiated type 304 stainless steels", Proc. of 13th APCCC,16-21 Nov 2003, Osaka Univ.

[2] K. Hide, T. Onchi, M. Mayuzumi, S. Dumble, "Correlation of Microchemistry and IGSCC Behavior for Irradiated
Thermally-sensitized Type 304 Stainless Steels", Proc. 10th Environmental Degradation of Materials in Nuclear
Power System, Aug. 5-9, 2001, Lake Tahoe, Nevada, NACE (2001)

[3] IASCC
2003 p159
[4] IASCC
8 2004
p159
EBSP
Element C Si Mn P S Ni Cr N Co Fe
0.063 0.5 0.98 0.026 0.045 9.99 18.65 0.036 <0.01 bal.

Thermally-sensitized treatment : SA 1100 C x 1hr + sens.(650 C x 100 min + 750 C x 24 hr)

2
Irradiation misorientation (degrees) Peak interval (jum)
Dose (dpa) Ave. SD Ave. SD
0.6 0.6 0.27 7.0 23
6 14 0.69 4.0 1.0
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EPts)

ODNONBHR LIV T - Ny MUXREITERED BRILEE XN A A EARRICAE L 54
FEACHLTHBOTHAATHD Z LB ahole, £l KERTAEL K FEL % ERMMICTHEH
KD BT,

AEBRIIATEWH N EOBERKF LAMERK B ER., BAEFBFRLUBRAE 2 & HiITT-
bDTHD, £, EROFITICHZY . FINHEEA DM FBIEIRIZZ KO ZHBBhE B, *
oo BEERICOWTIIMAEFTOEHERERBS L OBE, RAEDH 2 IS O Z@hETEWE, =
ZIKRERLTEAFOEEZRLET,

C YN
1) T.Fukumori, K.Futagami, M.Sakamoto and S.Hirooka: JJAP 43, 1(2004)pp. 385-388
2) T.Fukumori, K.Futagami, K.Kuroki: JJAP 43, 12(2004) pp. 8331-8334
3) K.Futagami, T. Fukumori, N. Tsukuda K. Kurokii: JJAP 44, 8(2005)pp. 6277-6282

136


ichikawa
長方形



MHD

Li Er
Tx7x0.5mm V-4Cr-4Ti NIFS-HEAT-2 Tx7x1mm
Ar 700 6 Ar 0.1-1ppm
700 4-32
V-4Cr-4Ti v
700 6
700 16 ) 1500
° —&— oxidation+annealing V-4Cr-4Ti
1 —@— oxidation V-4Cr-4Ti
— 1 \ —A—as-received V-ACr-4Ti
V-4Cr-4Ti > 1 %« —O— oxidation+annealing pure V
5 1000 4 0\. —— oxidation pureV
) —%—as-received pureV
2 vy
Q { == l —-~l n
-§ | vV~ _v\ "\\
] V.
= - vaww \
» 500 4 A \0,0 V.
2 1 A W%M
O J
> A_A_AAA—A~A-A—A—X>6-L._rl:l_l:la:.I-iEi”ﬁ:Q-h.,n-.
T e srmtemtrm B e Hm gy fm e fem By B —F gy U= m e fy =P =39 FF
o+ 17— 77
0 50 100 150 200 250 300
Depth from surface (um)
y-acr-am 1 V-4Cr-4Ti Vo( 700 6
-4Cr-411
0.5-8 700 16 )
6—32

137



200nm

V-4Cr-4Ti (NIFS-HEAT-2) 1

as-received \O\ ]
ALDALANDREDARBRRBEBAREAROERAS]

Vickers hardnes

v LANL AL L LA AL LR L LA LA B L L LA B AL B |
0 50 100 150 200 250 300
Depth from surface (um)

V-4Cr-4Ti
V-4Cr-4Ti
Ti—CON

001 X
TiO,

Er Li Er,O

TiO,

T. Nagasaka, T. Muroga, H. Watanabe, K. Yamasaki, N-J. Heo, K. Shinozaki and M. Narui, Materials
Transactions 46 (2005) 498-502.
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[2]M.Shirai et al, Morphological Change in FePt Nanogranular Thin Films Induced by Irradiation with 2.4 MeV Cu®* ions:
Electron tomography Observation, Materials Transactions, Vol.47 No.1 (2006)
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(3) M.Kiritani, N.Yoshida, H.Tanaka, Y.Maehara, J. Phys. Soc. Japan 38 (1975) 1677
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TRAIAM-1M

(1) [Y. Saitou and A. Tsushima: JJAP 40 (2001) L1387]

(V-1)
I =encS[expeV 7k;T,) - exp(eV, /ksT.)] 7/ [expeV 7k;T,) + 1]

1=0 V, u

u=c,eV,/ kT,

Kg T,
Insulator Electrode
| | T

2

l,=enc,/(2—u/c)

T

Ib=enc,/(2+u/c)

u=2c¢ (ly-L)/(Iu+1p)
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[1] Xiao-Feng Ma, Makoto Fukuhara, Tatsuoki Takeda, Neural network CT image reconstruction
method for small amount of projection data, Nuclear Instruments and Methods in Physics Research A
449 (2000) 366-377.

[2] Xiao-Feng Ma, Tatsuoki Takeda, Asymmetric Abel inversion by neural network for reconstruction of
plasma density distribution, Nuclear Instruments and Methods in Physics Research A492 (2002)
178-189.

[3] X.F. Ma, T. Maruyama, G. Ma, T. Takeda, Three-dimensional ionospheric tomography using
observation data of GPS ground receivers and ionosonde by neural network, Journal of Geophysical
Research 110 (2005) A05308.

[4] Teuvo Kohonen, Self-Organizing Maps (Springer-Verlag, Berlin, 2001).
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degassing
chore :7Ncare +a <ov >c><1 N N —a <Gv>c><2 N N +(NSOL
1 gas' " SOL 2 gas ' “core
dt z-core 2Vgas gas z-SOL
<oV>., <oV >, re ref
+ 0{1 = N gas N SOL + az < N gas Ncore )(Re fcore + Re? fcore) + f<:ore ((Dext + (Dmt) (1)
gas gas
dN N N <oVv> <oV>, N
SOL _ _ _"soL 4 —core al cxl Ngas NSOL + ﬂ ion Ngas NSOL + ( SOL
dt TsoL  Teore gas Vsou TsoL
<oV>. <oV>., re ref
+ al 2\/ < N gas N SOL + az V & N gas Ncore ){Re fSOL + Ref (l_ fcore )}+ f'SOL (q)ext + (Dmt) (2)
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dNQaS =-S N <ov >ion N_ N NSOL <ov >cx1 N_ N
= =9 pump 'V gas -B gas 'V soL +( +oy gas I VsoL
dt soL TsoL gas
<ov> 2 re re NSOL <ov> 1
Ty =N gas Neore J(Re (=" foor = " o) — 7(Ysput + Yspul—lal P, “N gas NsoL
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AN, Neow <oV >y <oV >y,
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OL 1 2
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[1] Y. Hirooka, M. Sakamoto, TRIAM-group, J. Nucl. Mater. 313-316(2003)588-594.
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Application of imaging plate technique to determine diffusion coefficients of tritium in Zr and Zr aloys
K. Hashizume, Y. Saruwatari, T. Hirano, T. Otsuka, T. Tanabe, Y. Tsuchiuchi

Proc. 2005 Water Reactor Fuel Performance Mesting, 2005.10

Diffusional behavior of tritiumin V-4Cr-4Ti alloy

K. Hahsizume, J. Masuda, T. Otsuka, T. Tanabe, Y. Hatano, Y. Nakamura, T. Nagasaka, T. Muroga
ICFRM-12, 2005.12
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TEM Fe
Cr
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110 290K H-9000UHYV (Hitachi) 290
K 900 K b=1/2<111>
200 kV
(1) Fe b=1/2<111> (Fig. 1) 450 K
Fe-3Cr, Fe-9Cr, Fe-15Cr
Fig. 2 Fe Fe-9Cr Fe
Fe-9Cr
(2) Fe-0.1Cr 670 K
670 K 1/30 s
D 6 nm
D(Fe-0.1Cr) = 1 nm?/s Fe
D(Fe)=10° nm?%/s
Fe-0.1Cr 670 K Cr
— Cr
670 K D (Fe-0.1Cr) = 1 nm%/s
Cr
0.45eV Fe Cr
0.03eV Cr
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Fe-3Cr, Fe-9Cr, Fe-15Cr

[1] “Fe
2005 , 2005/9/28  9/30,
[2] “Fe-Cr
2005/9/28 9/30,
31 “
, 2005/9/29,

[4] “One-dimensional motion of interstitial-type dislocation loops in Fe-Cr alloys by in situ
transmission electron microscopy (Invited talk)”, Towards a multiscale modeling approach of
irradiation damage in high-Cr steels: Computer simulation and experimental validation, 21 Feb

2006, SCK-CEN, Mol, Belgium.

[5] “Dynamics of nanometer-sized interstitial-type dislocation loops in iron by in situ transmission

Cr

TEM ( )",

electron microscopy (Invited talk)”, Seminar, 23 Feb 2006, CEN-Saclay, France.

[6] “Dynamics of nanometer-sized interstitial-type dislocation loops in iron by in situ transmission

electron microscopy (Invited talk)”, Seminar, 27 Feb 2006, UKAEA, Culham, UK.
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FIG. 1. One-dimensional motion of a small
interstitial-type dislocation loop with the
Burgers vector of 1/2<111> in pure Fe at
690 K. This loop makes back-and forth
motion along a direction parallel to its
Burgers vector.

370K 620K 720

K 770K 820K

FIG. 2. Microstructural variation in pure Fe and
Fe-9Cr upon heating subsequent to high-energzy
electron irradiation with a beam flux of 9x10%
e/m’s to a dose of 3x 10% e/m? at 110 K.
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12th International Conference on Fusion Reactor Materials 7th IEA
International Workshop on Beryllium Technology for Fusion
2006 7

2006 1 21
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TRRE TEBRTSXTHET— FHRR
TR I

WHottEs TRIEY 7 A~#iaa— FiJE=) 13, 20054 9H13H—-15HD3
HRZH7= v, US-Japan JIFT V — 7 3 = 7 Integrated Modeling of Multi-Scale Physics in
Fusion Plasmas” organized by A. Fukuyama(Kyoto Univ.) and S. Jardin(Princeton Plasma Physics
Laboratory) & DIAEIZ KV | JUM RIS J)A0H e TR S vlc, & OMFER I3 BE
7T X< A 2 — KR BPSI (Burning Plasma Simulation Initiative) DIEEN D —Bg & L CT1T
DTz O TH 5 (http://bpsi.nucleng.kyoto-u.ac.jp/bpsi/).
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A NRTFZUANT T w2l ZPRE L, BT Tl & H L7 2 & 13 ITER b
EXELCEEREMEEICE > THEIEILWI ETHDH, 2D X HITHEKZ .0 ITER
AR S ENA S & LTWD ZORIC, B4 RIBIRE T 7 X~ke a— R
Fe e JUN RIS PR GEATIC BV TRl L, [ENOMFEEMR, BFE0HED e b TN
INDE OB INC OV THM TE 22 L IIEREV., 5% bEEH I Z2ED SO,
WRIGE T T A~ 2 — IR Ak L ChfE L. BARIZBIT DM IRDOT 7747 4 %
B, ITER ICEHBAL TW LERH L L EX D,

*HAR

ZIMEIL3 14, BROFIZ2 74F (WA BARL 8, T AU 6, I—nr v /X2
. HEE 1) Thotz, BEAIZE L TIEN, EAOENBLZ 2 %71 OHEET
bV, NTUADENTT =T v ay T TholtbE x5, 707 L8E6 250Dy
> : (I) Integrated Modeling (4 1F). (II) Edge-Core Integration (5 {4:). (III) Computation (2
). (V) Wave and MHD (4 f4). (V) Transport Modeling (7 #4). (VI) MHD and Transport

(51F, 2B 2/FIIE@ME LML) O S vz,

v a (D) TIX Jardin, Becoulet, f&[LAZNLIKE, I —m v 30 ARIZEBITD
BIRBE T 7 X~ D 1= DAL T T AR OIEENR 04 1% OWFIEE Il 2 A5 Lz, 158
HAIZAARDPKE, I3—a oI T LR, KE, I—r o "TEHTTIITey =7 b
& UTHE/ R S HENL L, REFZE P RN IERUTEKRINTEBY . A7 7 0 TikEhE L
T7uyxl FEETLTWDHHARPDEWEINS DITRHOMETHL LKL, By
v a D) T Park 23 ENC I HIEERILZ #ed L7722y, Y UVESLRSE, KBSI Z4ills
& LT Core-Edge i b ET VT 0y =7 "BHEITLOOH D, Kritz N7 —, XTFT AHK
V. ELM OB R EETET ML DV 2 b—ra UREREWS Uiz, /NBEDBSEIFIZE
T BBEE T T A~ 2k DY fiA % fR I L7, £7-. Chang % CPES (Center for Plasma
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Edge Simulation) 7’2 ¥ =7 FOEEZRE L7, By a yUD) TIHHERSZIZET 5
ENEN, BRI COERRT — T2 EHR L7 2— FER% (FER) SH LV =
L—yg vy Ax—A0 () PREESNTZ, v a (IV) Tl Bachelor 28E T % /L¥—
B+ & MHD OFAEAERZHEILT D7 7Y =27 b SWIM (Simulation of Wave Interaction of
MHD) Z#E4 L7z, v a (V) TIE Weiland 723 EE) B 2 #igk = — RICED AL,
Dimits shift NEAET A THIATE 2 Z L 2R L, FIRAIVEREEIR ORI
RIFTHhRARE LT, TR WL I 21— 312k D CDBM £5 /1, GLF23
ET )L, Weiland €7 VO EHERZWE L7z, GLF23 E7/VOFERIZBELTT A VU B
MHARA NBRHY, XUFv—7IZBHLTEHK, BRSBEED TN Z EITRoT,
MIZ ITER IZBITAEFEARL—Ta Ot Iz b—ra URERERE LT, By v
a3 (V) THEBRIFIERSHBIIBITEIZA T — Ly Ial—valryOozdo
Interlocking model (Fi&ET /L) ZHAIT LHER Y I = L— X IZRBIT D28 EH] 2 HE LT,
F 72 RAD BPSI HE[O— & L C ITBL (IT based Laboratory) % FV 7= grid computing ? HX
DA A BT LT,

EERELTY =7 va vy 7RI Ta Y27 OMEHER Y L—ATU—27 ZH.LIZ
WEN LI, B TIEEmEE L CERBRE SN, KETEHEAY IaL—val %
Hf§L72220OH L\ SciDAC a2 = 7 k. CPES & SWIM, MBI, ZNETD
SR N— R BRI N ED b L S L LTWS, BAENIZBW TS,
HAEVI 2L —2a VORI ENDBRDTITWN DA, X0 HERA R E 2R E L T
W ZENRETHA S, £o, EARNRHIRE LT, ERD5A 75—V EZHEETHH LW
ETTNV BTV 77V v RETALO—EL) . BEFERWIHLFIEDT —~%2 b 9D L
T AOFITEDIAANTHL LoD TIRER S, RKEEDNFT V—7 v a v 37T
AV AN —7 Y v UEBEEMAIIC LTEVWE, BERS - T,

KBICZOT =7 v ay TERET HI2HTZ0 . JUNKZIS T 58 58T 3 R R R A
70 - B, RHE—TRLER S, FIE R gl e (GHEMFEB) 16360459, FnllHE
HERFZE 16002005) D X{EE 9 F =D T OF a2 TEHHOBEEZR LIZV,

SEEH

(148 ILVE . RAHERL, US-Japan JIFT U —2 3/ = »» 7 Integrated Modeling of Multi-Scale
Physics in Fusion Plasmas” combined with 4" annual meeting of Burning Plasma Simulation
Initiative”, J. Plasma and Fusion Res. 81 (2005) 830.

[2]US-Japan JIFT workshop on ‘Integrated Modeling of Multi-Scale Physics in Fusion Plasmas’
combined with 4" annual meeting, Reports of RIAM, Kyushu University Supplements S-2 (2006).

US-Japan JIFT Workshop on
Integrated Modeling of Multi-Scale Physics in Fusion Plasmas
with Participants from EU and Korea
combined with Burning Plasma Simulation Initiative annual meeting(collaboration programe between
RIAM and University)
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--- #W601, RIAM, Kyushu University, Kasuga, Fukuoka, Japan, 2005/09/13-15 ---
9/13
9:00 Welcome and Announcement
Integrated Modeling
chaired by A. Fukuyama
9:10 S. C. Jardin (PPPL), Towards Integrated Modeling of Burning Plasma
9:50 A. Becoulet (CEA-Cadarache), Integrated Tokamak Modelling Activity for ITER in Europe
10:30 Coffee break
chaired by S. C. Jardin
10:40 A. Fukuyama (Kyoto U), Integrated Modeling Activities in Japan
11:20 L. LoDestro (LLNL), Overview of Integrated Modeling Activities at LLNL
12:00 Lunch
Edge-Core Integration
chaired by A. Becoulet
13:30 J. M. Park (KBSI), Two-Dimensional Transport Simulations of KSTAR Tokamak in Coupled Region of
Core, Edge Pedestal, and Scrape-off Layer
14:10 A. Kritz (Lehigh U), Pedestal, ELMs and Saturated Neoclassical Tearing Modes in Integrated
Modeling Simulations
14:50 T. Ozeki (JAERI), Integration of Models for Burning Plasmas in JAERI, and ELM Simulation by
Transport-MHD Codes
15:30 Coffee break
chaired by T. Takizuka
15:40 C. S. Chang (New York U), Integrated Simulation of Tokamak Edge Plasmas
16:20 H. Kawashima (JAERI), Divertor Simulations by Integrated Code (SONIC) with Plasma Fluid
Modeling and Monte-Calro Modeling for Neutrals and Impurities
17:00 H. Naitou (Yamaguchi U), Extended MHD Simulation by Gyro-Reduced-MHD Code and Gyrokinetic
Particle Code
17:30 End of Session
09/14
Computation
chaired by K. Kusano
9:00 S. Tokuda (JAERI), Present Status of the MARG2D Code and It's Parallel Computation
9:30 Y. Todo (NIFS), A Complementary Fluid Method in the Delta-f Particle Simulation
10:00 Coffee break
Waves and MHD
chaired by T. Ozeki
10:10 D. B. Batchelor (ORNL), Integrated Modeling of Wave-Particle Interactions and Interactions with
MHD
10:50 V. Chan (GA), Simulation of ICRF Interactions with Fast lons and Modification of MHD Stability
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11:30 S. Murakami (Kyoto U), Integrated Modeling of Plasma Heating and Fast Particles

12:10 Lunch

Transport Modeling

chaired by A. Kritz

13:30 J. Weiland (Chamers U), Recent Progress in Transport Modelling; Momentum Transport and Effects
of Varying Correlation Length

14:10 K. Uzawa (Kyoto U), Effect of External Mean Flow on Zonal Flow Generation

14:40 J. E. Anderson (Kyoto U), Zonal Flows Generation in Collisionless Trapped Electron Mode
Turbulence

15:10 Coffee break

chaired by J. Weiland

15:20 M. Honda (Kyoto U), Comparison of Turbulent Transport Models in Tokamak Transport Simulations
15:50 N. Hayashi (JAERI), Simulation of Steady-State Operation in ITER

16:30 A. Fukuyama (Kyoto U), Y. Nakamura (JAERI): Simulation Modeling of Fully Non-Inductive Buildup
Scenario in High Bootstrap Current Tokamaks without Center Solenoid

17:10 O. Mitarai (Kyushu Tokai U), Plasma Current Start-Up and Ignition in the Component Test Facility
(CTF) Device

17:40 End of Session

19:00 Workshop Dinner at "Juttoku-ya Tsukushi-guchi " (Near Hakata Station)

09/15

MHD and Transport

chaired by Y. Todo

9:00 K. Kusano (Earth S), Interlocking Models for Multi-Scale Simulations

9:40 N. Ohnishi (Tohoku U), Radiation Hydrodynamics Simulations of Laboratory and Astrophysical
Plasmas

10:20 Coffee break

chaired by V. Chan

10:30 M. Yagi (Kyushu U), Global Tokamak Simulation with Multi-Scale Interaction, (1) Neoclassical
Tearing Mode (MHD & turbulence interaction)

11:00 T. Ueda (Kyushu U), Global Tokamak Simulation with Multi-Scale Interaction, (1I) Status of Global
ITG Code (transport & turbulence interaction)

11:30 S. Nishimura (Kyushu U), Global Tokamak Simulation with Multi-Scale Interaction, (Il1l) RMHD
Model Including Transport Effect (transport & MHD interaction)

12:00 Lunch

chaired by M. Yagi

13:30 Summary and Discussion on Future Plan

15:00 Adjourn
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