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								72-980508-SMK-01


TO: Distribution


FROM: S. M. Kaye


SUBJECT:  Volt-second Consumption with new PF5





The purpose of this memo is to report the results of a rerun of the standard NSTX inductive scenario but with the new PF5 in place of PF4 to examine the Volt-sec consumption rate and determine the current flattop duration. TSC was used for the simulations.





The inductive scenario consists of a full double-swung OH, with the plasma current ramped up to the 1 MA level over the first 200 msec of the discharge (5 MAA/sec). 6 MW of HHFW heating is turned on at 100 msec, when the plasma temperatures are of order several hundred eV. The energy transport coefficient is adjusted so that the global confinement time is just under 40 msec (about 25% higher than the Lackner-Gottardi-Connor L-mode value, consistent with START results). These conditions are identical to those in the simulations reported on in 72-970129-SMK-01 (Inductive Scenarios), and the results of the simulation can be compared directly to those earlier ones. The difference between the earlier simulation and this one is the use of PF5 instead of PF4, the slightly re-oriented passive plates, and the inside limiter, which is new situated at 0.185 m instead of 0.175 m.





Results from the earlier (PF4) simulation are shown in Fig. 1. Plotted in the figure is the total IOH in kA (divided by 10) as a function of time. The OH is capable of being swung from +24 kA/turn to about -22 kA/turn, and the maximum value in the figure of 2280 kA corresponds to the +24 kA/turn. The -22 kA/turn corresponds to approximately -2100 kA in the figure. The current, then, can be flattopped until the IOH drops down to the -2100 kA level. In Fig. 1, it is seen that this corresponds to a time of about 670 msec, or a current flattop duration of 470 msec.





Fig. 2 shows the same trace for the recent (PF5) simulation. Note that the IOH decreases a little faster than in Fig. 1, and this means that the -2100 kA level is reached sooner. In this case, it was reached at about 630 msec, for a current flattop duration of 430 msec. Slight adjusments to coil currents and/or radial feedback gains in the simulation can increase that number back to the 450-470 msec current flattop duration time. The integrated V-sec consumption is shown in Fig. 3.





The conclusion from these simulations is essentially that using PF5 instead of PF4 his a minimal impact on current flattop duration in the standard inductive case. Knowing the sensitivity of the simulation results to adjustments in the input numerics leads to the further conlcusion that, based on these results, the current flattop duration for the OH only and NBI cases would also be comparable to what was obtained previously.
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