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® NTCC (National Transport Code Collaboration)
cOoldl0bbdlb0bOUObOUOnD (GLF23, NCLASS,...)
¢ SciDAC (Scientific Discovery through Advanced Computing)

ciloUluounooUdododnd (National Fusion Collaboration)
© Turbulence, Extended MHD, Wave-Particle, Reconnection, Peripheral

®* New SciDAC projects: Fusion Simulation Project

© 2005:
— Center for Plasma Edge Simulation (CPES)
— Simulation of Wave Interactions with MHD (SWIM)
© 2006/01/10: Request for new proposals of SciDAC reseach program

— The development of techniques to facilitate international fusion col-
laboration

— The development of an integrated software environment for multi-physics,
multi-scale simulations of fusion plasmas
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* EFDA Task Force: Integrated Transport Modelling (Dec. 2003)
* Integrated Modelling

© Physics integration
© Code integration
°© Discipline integration: Theorist/Modeller/Computer Scientist/Experimentalist

* Projects

° The Code Platform Project (CPP): code interface, data structure
© The Data Coordination Project (DCP): verification and validation
° Five Integrated Modelling Projects (IMPs)

— Equilibrium and linear MHD stability

— Non-linear MHD and disruptions

— Transport code and discharge evolution

— Transport processes and micro-stability

— Heating, current drive and fast particles
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* Transport Analyzing System for tokamakK

TASK/PL |00 00O 00000 ~000000000000
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DP|0O00O0C 0000000000000000
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Experimental Database

ITPA Profile DB JT-60 Exp. Data

n(p), T(p), n(p), T(p),
q(p), Pabs(p) ... q(p), Pabs(p) ...

Simulation DB

n(p), T(p),
q(p), Pabs(p) ...

Data Interface

PL
' n
p(Y) V'(p) ‘;Eg; o
Q(LIJ) Pabs(p) T(p) G(R!Zs(p) €(p,9,t.p) B
n(p) P.. (p)
WR,2) T(p) i abfp? ER.Z.) Ep,8,) .
’ i cb P.bs(R,Z,®) P.bs(P.0,9)
u(p(p) f(p,, P.P)
or
Equilibrium Fokker—Planck Full Wave

Transport Ray Tracing Wave Dispersion
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Oodoogo
Machine ID, Shot ID, Model ID O00000o00oon
O00000: (Level 1) NSMAX s Number of particle species
RR R m Geometrical major radius PA Ay Atomic mass
RA a m Geometrical minor radius PZ0 Zos Charge number
RB b m Wall radius PZ Zs Charge state number
BB B T Vacuum toroidal mag. field PN nsp)  m’ Number density
RKAP  « Elongation at boundary PT Ts(p) eV Temperature
RDLT ¢ Triangularity at boundary PU usp(p) ~m/s  Toroidal rotation velocity
RIP I A Typical plasma current QINV 1/4(p) Inverse of safety factor
ODO0o0obd: (Level 1) Doogooo
PSI2D  y,(R,Z) Tm?> 2D poloidal magnetic flux CEPS  €(p.x.0) Local dielectric tensor
PSIT Y(p) Tm*>  Poloidal magnetic flux 00000000
PSIP  y,(0) Tm> Poloidal magnetic flux CE E(,x.0))V/m  Wave electric field
ITPSI 1(p) Tm Poloidal current: B4R CB B(p, x,{) Wb/m? Wave magnetic field

IPPSI 1,(p) Tm Toroidal current

Oo0Ooooooooogd
PPSI p(o) MPa Plasma pressure

RRAY R(€) m R of ray at length ¢
QINV 1/q9(p) Inverse of safety factor ZRAY 2(0) m Z of ray
oo PRAY (0) rad ¢ of ray
1D: V'(0), (VV)(p), - -~ CERAY E(¢) V/m  Wave electric field
2D: gy - PWRAY P({) WY Wave power
3D:  gijy - DRAY  d(¢) m Beam radius
nooodgoooon VRAY v(0) 1/m  Beam curvature

FP f(p,0,,p) momentum dist. fnato =0
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Integrated Analysis of AE in ITER Plasma

¢ Combined Analysis
o Equilibrium: TASK/EQ
© Transport: TASK/TR

— Turbulent transport model: CDBM
— Neoclassical transport model: NCLASS (Houlberg)
— Heating and current profile: given profile

o Full wave analysis: TASK/WM
e Stability analysis
o Standard H-mode operation: I, = 15MA, QO ~ 10

o Hybrid operation: I, = 12 MA, flat g profile above 1
o Steady-state operation: I, = 9 MA, reversed shear



Standard H-mode Operation
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AE in Standard H-mode Operation

g profile
e Mode structure (n = 1)
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