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Abstract

NSTX =——

Dear poster reader,

The content of this poster differs from the original abstract
but still relates to the electron thermal transport in NSTX. In
the following, two technigues are used to propagate the
Kinetic data error bars through the TRANSP “power balance”
diffusivity calculations. Doing so allows us to see how the
experimental error can affect the transport analysis. A high
and a medium NBI power discharges are investigated. While
X remains the largest diffusivity for both time and radius
spans, the ordering between x;N, andx, appears to
change with plasma condition and radial location.

B.P.L.
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Qutline
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Avallable kinetic profile set
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— Methodology

Two diffusivity error computations
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Diffusivity for NBl heated discharges
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Auxiliary Heating Systems
and Kinetic Profile Measurements
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Kinetic Profile Coverage for Outer Plasma

Region
NSTX ——

NSTX has a good kinetic data set, with all profile
diagnostics covering tHew field side of the magnetic axis.
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Low Field Side Data Mapping for
TRANSP Analysis
Y NSTX ——

Good because:
Reproduces experimental (spatial) 9 0 [T ————
relationship between, &nd T, [ 109070 @0.45s Ti (EXP) ]
profiles. — | e
. i Ti (TRANSP)

Limitation:

T~
Current TRANSP “static”
equilibrium solvers do not match
magnetic axis with Japex.

This 4-cm effect (see fig.), translates | N\ ™S
into a mismatch up to 12 cmwhen L Te (TRANSP) i
compared to actual Thomson I ]
scattering data on the high field side.
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Mitigating circumstance:
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High field side contributes little to Major radius (cm)
the stored energy.

More about mapping issues can be
found in poster LP1.004.
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Kinetic Profile Analysis with TRANSP “Steps”
to ComputeDiffusivity Error
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TRANSP ANALYSIS SETTINGS

NSTX =——

Low field side kinetic data mapping

AssumerT, = T, at outer major radius where
T. IS not measured.

Plasma boundary from EFIT

Asymmetric VMEC equilibrium solver
NCLASS calculation of,N¢



TRANSP Step Analysis
Computation oflVolintVolint(Pcond

D NSTX ——
e Establish “base” run

e Do three “step” runs: ‘
— Te - Te+dTe

— Ne - ne+dne

— Ti, v — Te+dTi,
Consid “spherical”
- Vordve TRANSP run, and
— where the “d*” correspond v perturb it with 3
experimental error bars T (fferent steps.
: _ Ti+dTi
o dVolint(Pcond = sum in verdve

guadrature of
iIncremental differences
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Kinetic Profile Analysis: Real Space
Estimation of Local of /T/T and d/T/T
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Kinetic Profile Analysis: Flux Surface Average
Estimation of Surface averadél /T and dJT/T
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TRANSP Steps and Profile Analysis

Consistency check
Y NSTX ——
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Cumulative Error Bar Inventory
on Diffusivities

Fractional error

Fractional errar
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High Power NBI Heating
D NSTX ——
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Diffusivity Profiles with Error from
TRANSP SteEndKinetic Profile Analysis

D NSTX ——
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Diffusivity Error Estimation by
Kinetic Profile Local Error Sampling
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« TRANSP runs with Te, ne, Ti Experimental data overlaid
and v prepared by “rolling with 10 error sampling profiles
the dice” at each time and
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spatial experimental point. [ TelkeV) _
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generator of meanOand |
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Diffusivity Profilesvs Rmajorwith Error Bars
Kinetic profile local error sampling

NSTK ——

Steady state phase of a high power NBI plasma
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Diffusivity Profilesvs“r/a” with Error Bars

Kinetic profile local error splin
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Diffusivity Time Evolution with Error Bars

Kinetic profile local error sasplln
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Medium NBI Power In
MHD Quiescent Discharge

NSTX ——

108730

l,= 0.8 MA
B;=05T
Pyg = 4 MW
Eg = 90 keV
B = 16%

W =0.23 MJ
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Diffusivity Profilesvs Rmajorwith Error Bars
Kinetic profile local error sampling
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Steady state phase of a medium power NBI plasma
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Diffusivity Profilesvs“r/a” with Error Bars

Kinetic profile local error splin
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Diffusivity Time Evolution with Error Bars
Kinetic profile local error sampling

D NSTX ——
Medium power NBI plasma
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CONCLUSION (1)

NSTX ——

e Error estimates of transport diffusivities
have been made using two methods, which
produce similar results.

o Experimental kinetic quality is such that the
different diffusivities can readily be
resolved in time and radially

e Gradient estimate constitutes main source of
error in core region



CONCLUSION (2)

NSTK ——

e High power NBI plasma during H mode
— Time evolution at r/a = 0.5:
* Xp<Xi << Xe andyNc<y
« XxN¢< x,or x;Nc= x,depending on time
— Profile during steady state phase:
* Inner regionj,< x;N¢ < x; << x, but
find x; = xN“=x,atr/a= 0.55 (Rmajor 1.37 m)

e Medium power NBI plasma during H mode

— Time evolution at r/a = 0.5:
* XoS Xi <<Xe»Xi< XiN“orx,= xNdepending on time

— Profile during steady state phase:
« Inner radial points exist whepg,= x; andy; = x;N¢, x; andy, << X,
* X <X,< X;N©pervasively in the outer region
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END OF
TALK




