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. Fusion Simulation Project

e FESAC: Fusion Energy Science Advisory Committee
e |[SOFS Subcommittee

o FM : #HEI—KRICEITTHE

(Integrated Simulation & Optimization of Fusion Systems)

ISOFS Interim Report:

see http://www.isofs.info ISOFS Final Report

FESAC ISOFS ISOFS ISOFS
Charge Letter Workshop ISOFS Workshop
Issued and Meeting Meeting || and Meeting
' Feb ! ' Apr I ' June ! I Aug ! ' oct | '
Snowmass

Fusion Summer Study
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Typical Time Scales in a next step experiment
withB=10 T, R=2m,n_=10" cm>3, T =10 keV
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. and prescribed current average over current integrate over current integrate over |
' plasma background | gyroangle,*(some) Ve10c1ty space, neglect | velocity space, average
. with electrons ' electron inertia i over surfaces, neglect

1 1on & electron inertia
RF Codes ' Gyrokinetics Codes | Extended MHD Codes | Transport Codes
wave-heating and
current-drive
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Burning Plasma ‘
Integrated Simulation

Virtual Disruption @

Virtual Edge
" GK Full Torus

Earth Simulator (2002) (w/ electron dynamics)

@® GK Full Torus

NERSC (2002) (adiabatic electrons)

‘ GK Flux Tube
NERSC (1997)

NERSC
(1995)

1019 1012 1014 1016
Computational Speed (Flops)



KE FSP OEXZERE

Focused Integration Initiatives are built from Fundamentals of varying
complexity with selected algorithms using interoperable software
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We expect a 15 year timeline is required to produce the FPS

FIB fpc phasez
Normalized s Dhase
Integration |
Actitvity FiDPhase2
T

Fusion

2.,.*.;/-”,?";, 7 E
Flls become more
Software interoperable, some ’
Structure consolidated. Perhaps
new Flls started.
New Wider and more in-
Capabilit depth integration. New
P y physical processes added.

0 5yr 10 yr 15 yr
Funding Years
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* 71— RFDAIH
- Open source
- TASK/EQ,PL,TR,DP,WR,WM,FP
* EVa—IHAA VY —T7 T —ADHE(L
- TIRREWG
- TOPICS/NTCC/MDSPIlus
* EVa1—JLDUR - FF
- A, FHE, PHERTF, ANEY
* MIREDWE
-NYZa7), EREDEER




TASK code system

® Transport Analyzing System for tokamaK

® Integrated Code

TASK/ EQ
PL
TR
DP
WR
WM
FP

Fixed boundary equilibrium
Profile data interface
Diffusive radial transport
Wave dispersion relation
Ray and beam tracing

3D full wave analysis

Velocity distribution analysis

toroidal rotation

Exp. data, ITPA Profile DB
N, Usp, 1, By, Fy

various velocity distributions
EC, LH

IC, AW, eigenmodes

3D, relativistic, bounce averaged

EX
TX

Free boundary equilibrium

Fluid-like transport analysis

Start up, Shut down
n,w, T, E. B, including SOL




Interaction between TASK modules

® Output\Input variables

EQ PL TR DP WR WM FP
Q. (R, Z)
PL | p, J, up()) - metric  n, T, uy, B(r) metric  metric
TR n, T, j, ug, (p) —
DP — € €
WR Pabs(p) - E, B(r)
WM Pos(p) —  E,B(r)
FP Paps; jen(p) [y, v, p) —

® Modules with 3D configuration for helical system: WM, WR

® Modules with MPI parallelization for computer cluster: WM, FP
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* F—4~uR{t
- WAL
- =fRFIA (VisiGrid)

- OpenGL
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