AR SRR DB LR H BEERES
HRA—FT VI X
BXJIFT 29— 33v/ 2007/03/06

BERS 72 AVICE T2 EEYBRROBESETT IV I
Integrated Modeling of Multi-Scale Physics
in Fusion Plasmas I

FERAE 1 2007/1/29-31
FR#ESFR : A—2 Uy JEIMHAFFR

o MEIVZIaL—Y3aVICEATD
FA4LBXD—OY3vS
o HFE
-B8K: 7%
- KB :17%
- EU : 2%
o RIRME 2414




=13 =1
B3R

e MEETIVIDESS
- KEIEYZaL—Y3VDER
- IESmEITICEDCET U VI DR L MAREE
- ITER Z([d U ET DT S XD FH|
o KE
- SCiDAC (Scientific Discovery through Advanced Computing)
- Fusion Simulation Project (2005~)
- Center for Plasma Edge Simulation
- Simulation of Wave Interactions with MHD

. B BT S IYHE I — KRB (2003~)
® EU ! Integrated Tokamak Modelling TF (2004~)




kA N | ey —_— ~ ~ — \y V4 —_— ~
mavalb—avIicEISEXT7—7a3v 7T
US:
2003 |FsSpP
2002/12
ISOFS JP: ‘
BPSI
2003/07
2004 EU: 2003/12 US-Japan JIFT WS + EU (Kyoto U)
ITM-TF
2004/03 Becoulet
2004/08
2004/09 US-Japan JIFT WS + EU (PPPL)
2005
{2004/11 IAEA FEC Satellite (Villamoura)
2005
CSWIM
CPES 2005/09 2005/09 US-Japan JIFT WS + EU + KO (Kyushu U)
2006 |2006
SO :155 (2006/04 ITPA-CDBM-Modeling (PPPL)
:2006/05 ITER Simulation WS (Beijing)
Strand r
2007 2006/12 | 2006/10 ITPA-CDBM-Modeling (Chengdu)
2007/01 US-Japan JIFT WS + EU (ORNL)
[2007/05 ITPA-CDBM-IMAGE (Lausanne)




SEIOWS DERT—V

®
—

i BTTY VT OREN & EHE

o ZRISICEELFERFLHTF

o HEO—NK

- TASK, TOPICS-IB, PTRANSP, CRONOS
o BF7T XV

o KENE DEEER
o ZEM
BXETIVY




HMaTT YT OREEEEHE

Houlberg (ITER-ITPA)
ITER Modeling needs and plans
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Fusion Simulation Project

Strand (EU)
Plans and status of the European Task Force on
Integrated Tokamak Modelling Activities



STERIZF EHEF (1)
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Giruzzi (CEA, EU) : CRONOS
Fukuyama (Kyoto U, JP) : TASK
Kritz (Lehigh U, US) © PTRANSP
Ozeki (JAEA, JP) : TOPICS-IB
A&7 X~V
Xu (LLNL, US) : TEMPEST
Takizuka (JAEA, JP) : SONIC
BXETVVYT
Yagi (Kyushu U, JP) © Global Turbulence Code
Kessel (PPPL, US) : TSC+PTRANSP
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Euratom-CEA

eS9 The CRONOS platform rRANOS
Equilibrium solver Input L;Tl[ipritiesﬁ_c
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Sawteeth, Pellet Transport particle dynamics,
ELMs, recon- | | injection, coefficients: SPOT
nections GLAQUELC NCLASS... TEE ey
\ I absorp., el. distrib. func.
7 DELPHINE+DKE
MHD stability,
MISHKA, CASTOR Transport ICRF wave propagation,
solver tot+At resonating ion distrib.
Linear stability, (1.5D) function, PION
gyrokinetics, o=
KINEZERO NBI deposition &
| distrib. function,
] SINBAD +SPOT
Model of plasma . .
for edge+SOL, Simulation ECRF wave
(SOL-ONE) output propagation, REMA
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TSC and (P)TRANSP Are Used Together

o TSC
Predictive
*Free-boundary

eStructures/PF
coils/feedback
control systems

T, n, j transport
with model or data
coefficients (n, ¥,
D, V)

. SC for LH

*/Assumed source
deposition for NB,
EC, and ICRF:
typically use off-line
analysis

Plasma geometry, T & n
profiles, q profile

<

Originally done with
NETCDF data file over
entire discharge

Performed thru

XPLASMA every 25 ms

Developing new
Plasma State with
much larger data set

Accurate source profiles
fed back to TSC

*TRANSP
sInterpretive
*Fixed boundary Eq. Solvers

Monte Carlo NB and o
heating (NUBEAM)

*SPRUCE/TORIC/CURRAY
for ICRF & FPPRF

*TORAY for EC
| SC for LH

*Fluxes and transport from
local conservation; particles,
energy, momentum

eFast ions
*Neutrals

both codes have models for bootstrap current, radiation, sawteeth, ripple loss, pellet fueling, impurities, etc.
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Data
Interface

Experimental
Database

ITPA Profile DB

JT-60 Exp. Data

Simulation DB

PL

EQ

TR

TX

FP

WR

WM

WX

DP

EQU

NBI

Fixed-boundary equilibrium
Diffusive transport

Dynamic transport

Kinetic transport

Ray tracing

Full wave analysis

Full wave analysis including FLR
Dispersion relation

Gyrokinetic linear microinstabilities
TOPICS/ Free-boundary equilibrium

TOPICS/ Neutral beam injection
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Berry (ORNL, EU) : Plasma State
Bonoli (MIT, US) : TORIC, AORSA

MHD
Jardin (PPPL, US) : M3D
Sovinec (U Wisconsin, US) : NIMROD
Naitou (Yamaguchi U, JP) © Gyrokinetic MHD
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