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* Transport Analyzing System for tokamaK

TASK/PL |00 00O 00000 ~000000000000
EQ 0000000 00000000000000
TR|OO00O000O0 00000000000000
WROODODODOOOO EC,LH:00000000000O0
WM OOODODOOO IC,AW: 000000000000
FPIOODOODOO 0000000000000
DP|0O00O0C 0000000000000000
LIB,MIX,MPI OO O 0000 0000000000 MPI
000O0TX|000000C0 00000000000000
WX OOOooOoOoOo FLROODODOOODOODODOOOCO
TOPICSOEQU| 0000000 0000000
NBI|OODOODODO 0000000000000
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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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goooood
Machine ID, Shot ID, Model ID it
NSMAX s Number of particle species
Oo0ooo: (Level 1) PA A, Atomic mass
RR R m Geometrical major radius PZ0 Zo Charge number
RA a m Geometrical minor radius pPZ 7 ' Charge state number
RB b m Wall radius PN ns(p) m?3 Number density
BB B T Vacuum toroidal mag. field PT T.(0) eV Temperature
RKAP  « El_ongatior] at boundary PU ugs(p) m/s  Toroidal rotation velocity
RDLT 6 Triangularity at boundary QINV 1/4(p) Inverse of safety factor
RIP I, A Typical plasma current
ooooooo
Ooood: (Level 1) CEPS “(.x.0) Local dielectric tensor

PSI2D  y,(R,Z) Tm* 2D poloidal magnetic flux

PSIT  4(p) Tm? Poloidal magnetic flux JUUUUUoy

PSIP  y,(p) Tm> Poloidal magnetic flux CE Ep.x.0)V/m  Wave electric field
ITPSI L) Tm  Poloidal current: B,R CB B(p,x,{) Wb/m® Wave magnetic field
IPPSI I,(p) Tm Toroidal current Doooodoooon
PPSI p(o) MPa Plasma pressure RRAY R(¢) m R of ray at length ¢
QINV 1/q(p) Inverse of safety factor ZRAY Z() m Z of ray
00000 PRAY o(f) rad ¢ of ray
1D: V'(p), (VV)(p), - -- CERAY E({) V/m  Wave electric field
2D,3D: g, - PWRAY P(¢{) \\% Wave power
00000000000 DRAY dt) m Beam radius

FP f(p,6,,0) momentum dist. fnato =0 VBAY () I/m  Beam curvature
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e (][]0 0O : Derived type (Fortran95): [ [1 [

time plasmaf%time
number of grid plasmaf¥nrmax

e.g. square of grid radius plasmaf¥s(nr)
plasma density plasmaf¥%data(nr)%pn
plasma temperature plasmaf¥data(nr)%pt

e |HJUHOLDUOUOOOLDOUOOLOLDOUOObDbOOON

Initialize |bpsd_init data(ierr)
e.g. Set data |bpsd set data(plasmaf,ierr)
Get data bpsd get _data( plasmaf,ierr)
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e TASK/TR O I
TR_INIT O00000000 BPSX INIT(’TR’)
TR_PARM(ID,PSTR) U 0 00O OOO QO Namelist BPSX PARM(’TR’ ,ID,PSTR)
TR_SETUP(T) OO00o00000b0o0oododn BPSX_SETUPC'TR’,T)
TR_EXEC(DT) OO00o00000oooododn BPSX_EXECC’TR’ ,DT)
TR_GOUT (PSTR) ERERERERERERERERERERERERE BPSX GOUT(’TR’ ,PSTR)
TR_SAVE 0000 0O U restart file BPSX SAVE(’TR’)
TR_LOAD O00000000 BPSX LOAD(’TR’)
TR_TERM HRERERE BPSX TERM(’TR’)

e |OUUOOLOOOO

TR STRUCTXINIT=TR INIT
TR _STRUCT%PARM=TR PARM
TR _STRUCTXEXEC=TR EXEC

BPSX REGISTER(’TR’ ,TR STRUCT)



0000000 plasmaf

type bpsd_plasmaf_data

real(8) :: pn | Number density [m™-3]

real(8) :: pt I Temperature [eV]

real(8) :: ptpr | Parallel temperature [eV]
real(8) :: ptpp I Perpendicular temperature [eV]
real(8) :: pu I Parallel flow velocity [m/s]

end type bpsd_plasmaf_data
type bpsd_plasmaf_type

real(8) :: time
integer :: nrmax I Number of radial points
integer :: nsmax I Number of particle species
real(8), dimension(:), allocatable :: s

I (rho"2) : normarized toroidal flux
real(8), dimension(:), allocatable :: qinv

 1/q : inverse of safety factor
type(bpsd_plasmaf_data), dimension(:,:), allocatable :: data
end type bpsd_plasmaf_type
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¢ TR EXEC(dt)

call bpsd get data(plasmaf,ierr)
call bpsd get data(metriclD,ierr)

< local data <- plasmaf,metriclD >
< advance time step dt >

< plasmaf <- local data >

call bpsd set data(plasmaf,ierr)

¢ EQ CALC

call bpsd get data(plasmaf,ierr)
< local data <- plasmaf >

< calculate equilibrium >

< update plasmaf >

call bpsd set data(plasmaf,ierr)
< equlD,metriclD <- local data >
call bpsd set data(equlD,ierr)
call bpsd set data(metriclD,ierr)
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EQ TR FP (ICRF tail formation)
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e TOPICS/EQU: I O O0OOOOO
e TASK/TROUO U OOOOO (CDBM + Neoclassical)
e QUEST UL OO OO O
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®* OH + off-axis LHCD: 200 kW
e U ULOOOMO (equilibrium not solved)
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Time Evolution (W)
q(y)

ugpW)

Jd EQ Equilibrium

*—R®D

f(p.h" pJ_) =

c‘ DP Dielectric Tensor

€(p,0,p)

PL €(p.6.9)
WM Full Wave

E(p.6,¢)

E(p.8,)
2 'D FP Fokker—Planck

oy PLP)

Paps(P)
jCD(D)

_____J Data Interface
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