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Traditional TRATraditional TRA
Experiments (Asdex-U, C-Mo

ITER, JET, MAST, NSTX, H

Preliminary dat
Analysis and
PreparationDiagnostic

H d Preparation
(largely automateHardware

Pre- and Post-processing at 

Experiment simula
Output Databas

Visualization

p g
the experimental site… MD

p
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{f(t), f(x,t)}Load Relational
Databases

Detailed (3d) time-slice phys
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HL2A , IGNITOR) MDS+

a
20-50 signals {f(t), f(x,t)}
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Field Current RF and

ed)
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Beam Injected Powers.
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TRANSP/PTRA
Serv

Th TRANSP/PTRANSP• The TRANSP/PTRANSP p
users around the world to s
jobs to PPPL compute nodjobs to PPPL compute nod
– Tools available to aid in submitting
– User supplies data and namelistpp
– Web based interface for monitorin

• http://w3.pppl.gov/transp/transpgrid_m

S l ti il bl f t i– Several options available for retrie
– Automatic analysis of run failures 

TRANSP/PTRANSP questio

Transp SupportTransp_Support

NSP Production 
vice

d ti i llproduction service allows 
submit TRANSP/PTRANSP 
es through the FusionGrides through the FusionGrid.

g new runs

g the progress of jobs
monitor

i lteving results
by TRANSP/PTRANSP developers

ns should be sent to 

t@pppl.gov
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PPPL TRANSP Pro

• The total number of production run
compared to 2010.

• There was an order of magnitude i
using the parallel nubeam fast ion 

• Does not include TRANSP runs m

duction  2007-2011

ns decreased slightly in 2011 

ncrease in the use of MPI by runs 
monte carlo code.

ade at JET.
6



PPPL TRANSP
Compu

• Significantly more computin
in 2011 compared to previoin 2011 compared to previo

 Production Total 
ute Time

ng resources were required 
ous yearsous years
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TRANSP/PTRANSP 2TRANSP/PTRANSP 22011 Runs by Device2011 Runs by Device
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TRANSP/PTR
 TRANSP Isolver is a free boundary f90 TRANSP Isolver is a free boundary, f90 

based equilibrium solver derived from Jon
Menard's IDL based Isolver code.

– Used most recently by S. Gerhardt toUsed most recently by S. Gerhardt to 
generate over 9000 fully relaxed equilibria f
the NSTX upgrade in TRANSP

 Features:
– Free Boundary – flux solution availab

plasma boundary

– Coil Currents
– Least Squares Mode – coil current

best match a prescribed boundary 
TRANSP mode)

– Measured Coil Currents Mode – fe
to center the plasma at the prescri

– Passive Structures – induced current

– Coupled Flux Diffusion – time evolut

 Supported Tokamaks
– Coils and Vacuum Vessel: NSTX (curre

– Coils only: NSTX (upgrade), ITER, CM

RANSP Isolver

n 

for 

le outside 

ts selected to 
(traditional 

eedback applied 
bed boundary

ts in vacuum vessel

ion of q profile coupled to equilibrium solution.

ent), D3D

MOD, EAST, IGTR, MAST
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Isolver Passiv
 When using measured coil currents, the

current induced in the vacuum vessel ca
be included in the equilibrium solution.

 Option available for calculating the 
induced currents up to the start of the 
TRANSP run or can start from zero.

Effect of the vacuum vessel on the NSTX q profile evo
• Presimulated induced currents, starting from zero in

solutions based on measured coil currentssolutions based on measured coil currents
• Also shown is the prescribed boundary solution (no 

currents with Isolver flux diffusion and alternatively T

ve Structures
e 
an 

olution using Isolver flux diffusion
nduced currents and no vacuum vessel 

vacuum vessel) using least squares coil 
TRANSP’s poloidal field diffusion 10



Isolver Flux
 Isolver has the capability of advancing the q profile consis

 This can be represented as a diffusion of the poloidal flux

loopV



 The evolution of the q profile is traditionally done in TRAN
advances the q profile using time stepped delayed equilib

 Currently flux diffusion has a partial implementation in Iso

loopt 

y p p
does not enforce the axial poloidal flux time evolution.

 Implementation works well near the axis but deteriorates
<J.B> profile near the edge.

 Planned future work:Planned future work:
 Self consistent poloidal flux at the axis to enab
 Improve edge behavior of the solution

x Diffusion
stently with the equilibrium solution.

x as driven by the loop voltage,

NSP with TRANSP’s poloidal field diffusion code which 
brium metrics.

olver which only supports plasma current matching and y pp p g

s towards the edge.  This can cause problems with the 

ble plasma current prediction 11



Isolver Sim
 Isolver can be run outside of TRANSP through jython (pyg jy (py

 Aid in triage of equilibrium related crashes in TR

 Simulation of equilibrium evolution outside of TR

 An example of this is the modeling of a vertical displacemAn example of this is the modeling of a vertical displacem
center the plasma is turned off.

 NSTX 141640 had plasma control turned off at 

 Simulated outside of TRANSP with various optio
fil i l ti lt d i th l hiprofile simulations resulted in the plasma crashi

 Also included for comparison are two TRANSP 
boundary each run to the end of the shot data (t

mulations
ython implemented in java) scriptsy p j ) p

RANSP production runs

RANSP based on existing TRANSP runs

ment of the plasma equilibrium when the feedback used toment of the plasma equilibrium when the feedback used to 

t=0.5 (s)

ons for handling the q profile after t=0.5 (s). Other q 
i t d th t f th ling toward the top of the vessel.

runs based on measured currents and a prescribed 
t=0.54).
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MPI T
• D. McCune, with the help of C. Ludesc

parallel version of the ICRF wave code
(Brambilla, Plasma Phys. Contr. Fusion 41 (199

P ll li d i th b f l id l d– Parallelized in the number of poloidal mode
– Enables the use of more modes and anten

• Example CPU times for a single time s
poloidal modes)poloidal modes)

Cores Nmod=25
(min)(min)

1 281
8 70
16 33
32 15
48 1248 12
64 8
96 796 7

ORIC
cher-Furth installed and tested the 
e TORIC in TRANSP/PTRANSP 
99) 1).
es
nas than were practical with the serial version

slice run of TORIC (Nmod = number of 

55 Nmod=127
(min)(min)

60
14
10
3.5
33
2

1.6
13

1.6



MPI TOR

• Set  Namelist Variable:  NTORIC_PSER
• If you start the run with “tr start” or “xtran• If you start the run with tr_start  or xtran

processors you would like

• Non-PPPL Sites which generate their own
http://w3 pppl gov/transp/request file htmhttp://w3.pppl.gov/transp/request_file.htm

• Suggested usage based on Nmod (TRAN
– NMDTORIC >=127 should use paralle

O C f– NMDTORIC >=64 may use a few cpus
– NMDTORIC =31 leave as serial

• Other Namelist optionsp
– NICRF=8, full equilibrium (recommend
– NICRF=9, full equilibrium lower resolu

IC Usage

RVE = 1
spin” the program will ask how manyspin , the program will ask how many 

n request file see 
mlml 

NSP namelist variable NMDTORIC)
el Toric
s, e.g. Np=4

ded)
tion allowed
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PT-SOLVER: a new

1) Modular, parallel, multi-regiona
tiequations

2) Integrates highly nonlinear time
3) Wid f t t d l3) Wide range of transport model

ETG, PALEO, NCLASS and C
4) Built on Plasma State and othe4) Built on Plasma State and othe
5) Intended for installation in the N

PTRANSPPTRANSP
6) Developed by D. McCune, Xing

w PTRANSP solver

al, implicit solver for stiff transport 

e-dependent equations
(GLF23 TGLF MMM is (GLF23, TGLF, MMM series, 

hang-Hinton et al.)
er publicly available librarieser publicly available libraries
NTCC modules library and 

gqiu Yuan, and S. Jardin
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PT-SOLVER Examples
for real (DIII-(

s predicting Te, and Ti 
-D) plasmas) p

Compare predicted 
Ti and Te with data 
and fits used for
the TRANSP run

16



ADAS excited state 
TRANSP/NUBEAM code enhanced with fuTRANSP/NUBEAM code  enhanced with fu
excited state data for H-like beams and Z=1.
•Beam atoms in excited states (enhanceme

•Beam atoms in excited states (self consis(

ADAS310 FORTRAN driver is used to 
reactions in excited state model
LEV NBIDEP = 2LEV_NBIDEP = 2
NSIGEXC = 3

model in NUBEAM
ull implementation of ADAS atomic physicsull implementation of ADAS atomic physics 
...10 mixed species plasma targets.
ent factor)

Beam stopping coefficient is a linear 

superposition of  pure impurity solutions  

Enhancement factor is computed and 

applied for II and EI reaction

LEV_NBIDEP = 2

NSIGEXC = 1

stent model))

compute <ϬV> for II and CX 
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3d halo mo
Outline 3d halo model:

●3d boxes, Cartesian grid

t k ( i ID d i ht) l●new track (xl, vl, species ID and weight) la

•survival probability  {Pj,k}

•Maxwellian ion distribution function for a t•Maxwellian ion distribution function for a t

•non-Maxwellian f(i)
FLR (R, Z, Elab, v||/

probabilities { n <ϭ >(i) / ∑ n <ϭ >(i) }•probabilities { ni <ϭv>(i)
CX / ∑i ni <ϭv>(i)

CX}

•to assign species ID

•weight with a kinetic adjustment•weight with a kinetic adjustment  

•ϭ(i)
CX(|vl-vj|) |vl-vj| )/ <ϭv>(i)

CX

del (in progress)

h d iaunched using

thermal speciesthermal species

/v, αv)  for fast ions

}}
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New o
•NEW in TRANSP/NUBEAM:NEW  in TRANSP/NUBEAM:

•Outputs for scalar deposition momentum

an explicit power deposition balance (PBD

•List of ions actually deposited for 

subsequent following in orbitingsubsequent following in orbiting.   

It doesn’t depend on NDEP0 but based 

on census control NPTCLS.on census control NPTCLS. 

Output file is <RUNID>_birth.cdf;

utputs

m balance (BPHDEPB multigraph) and for 

DEPB  multigraph);

Detailed 3d information on the profile of 
Provided by G. Tardini (MPI-IPP ASDEX)

beam neutral density is available 

through ‘beam in box model’ with post 

processing ‘pboxn0’ program.
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ElVis Developmen
TRANSP

• Integrated plotting in NU
A t t d l tti f b• Automated plotting for b

• RPLOT scripts added top

http://w3.pppl.gov/elvis

nts Requested by 
P Users

UBEAM user interface
t h t TRANSPetween shots TRANSP

o user interface

Eliot Feibush
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NUBEAM Graphical User Interface in ElVis  -- A
run

Integrated plots of injected neutral beam po
User can specify number of deposition part
Advanced users can modify name list param

Analyze distribution functions from TRANSP 

ower & NUBEAM output.
ticles.
meters within ElVis interface.



RPLOT in ElVis – Automated plotting of key grapphs to PDF file for between shots TRANSP runs
22



RPLOT i ElVi Pl t 9RPLOT in ElVis:           Plot 9 gra
or

1 graph per p

h 1aphs on 1 page

page in a 9 page PDF file
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RPLOT in ElVis – Scripts for frequently use
Scripts are configured so they can be appl

ed plotting functions, e.g. Current vs. Time.
ied sequentially to the same TRANSP run.
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APS TRANSP Us
Thursday, Nov 

Marriott DeMarriott, De

• A short presentationA short presentation
• Opportunity for Users to

make code developmenmake code developmen
• See you there …

er Group Meetingp g
17 @ 12:30 pm
eer Valley 1eer Valley 1

o provide feedback and 
nt requestsnt requests
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