3.1. 
ST Attractiveness for BP 

Assuming adequate thermal and energetic particle confinement, the ST could provide a reduced size, complexity, and cost path to a burning plasma and possibly
 power reactor.  The ST could also provide access to a unique burning plasma regime relevant to both low-A and high-A tokamak reactors – namely the combination of: high normalized pressure, strong self-organization through large self-generated current and self-heating, and potentially strong Alfvénic instabilities and fast-ion transport driven primarily by the fusion alpha population

.
4.1
High Priority Research Needs and Tools for BP
The research priorities for BP below are organized by the elements of ReNeW Thrust 16. 
1.
Plasma current formation and ramp-up
The shorter pulse duration and reduced neutron damage to the center post of BPST should enable use of solenoid for inductive ramp-up to 8-10MA.  High Q~10
 may require IP=12-17MA, so achieving flux savings from non-solenoidal start-up is high priority
.
2. Innovative magnetic geometries and first wall solutions

Mitigation requirements for high heat, particle, and neutron flux are comparable to FNS facility but at reduced pulse duration (few 102s
), thus heat flux reduction via magnetic flux expansion/extension is high priority.  For high density/fBS scenarios, heat flux mitigation utilizing divertor radiation is potentially useful and high priority
.  Control of the plasma density and impurity content is a high priority enabling capability.
3.
Test the understanding of ST confinement, stability at fusion-relevant parameters

QDT ~ 2-10 requires moderate-high HH98~1.3-1.7
.  The underlying modes/scalings for electron transport are not well understood, and could make high HH difficult to achieve, so e-transport is a high priority research area. Means of improving/increasing confinement may be required to achieve a compact device size with minimized auxiliary power. A low recycling wall is a leading candidate tool for confinement improvement and is high priority.  Drive for fast-ion modes may be strong since W/ W= 5-20% and v / vAlfvén = 5-8, so fast-ion transport predictive capability is high priority.
4.
Active and passive control to enable long-pulse disruption-free operation at low li
Baseline operation (Q~2-3
) has N ~ 4, li ( 0.6 near no-wall limit and higher performance scenarios (Q~3-10) operate closer to the ideal-wall limitN ~ 5-6, li ( 0.4.  Thus, active (and passive) control of resonant field amplification and RWM instability is high priority.
5. Tools to maintain the current and control the plasma profiles
For low-medium density, NBI is likely sufficient to control profiles while sustaining IP, so this tool development would be low-medium priority, but for high density/fBS scenarios, NBI may be insufficient for profile control, and core fueling is a leading candidate tool for density/pressure profile control and is high priority
.
6. Develop normally-conducting radiation-tolerant magnets 
Provided shielding required for TF and OH is not unacceptably thick, this is low priority.
7.
Extend the ST to near-burning plasma conditions
The BP mission/goal is to extend the ST well beyond “near-burning plasma conditions
”. 
�ST has the well known handicap of some engineering issues, such as the resistive power of the normal, though much reduced resistive power of the TFC, to claim lower cost smaller size convincingly.


�Not convincing to me at all, that these are not equally available to the AT reactor concepts, or the fusion alpha population in ST reactor would accrue qualitative different from that in AT reactor.


�Both claims at least need to have reference publications to support, and explain to the broader community, to chance their perception.


�What is the Q~20 requirements?  Q~10 goal is not convincing for BPST since this is to be addressed by ITER, unless it is claimed that ITER’s future is sufficiently uncertain to warrant the mission needs for BPST to do needed research at Q~10.  Is the STCC ready to claim this in this white paper?  This is a key subject of discussion for STCC.


�I recommend that you condense the reference information from the BPST concept papers into an appendix to support these estimated parameters.  Otherwise readers will find it not adequately convincing.


�Why this pulse length? Reference?


�How are these two last conditions different from the tokamak research planned for Asian S/C tokamaks and ITER, so that this research must be separately carried out in STs?  Note the FNS mission requires 1000 to 1000000 s pulse durations to deal with long time scale physical mechanisms and their synergistic effects, otherwise not to be encountered until Demo operation.


�What is the reference confinement assumptions to arrive at this estimate?  Knowing this would allow an objective assessment of whether the e-transport would be expect not allow such high HH.  Without knowing likely benefit/impact of e-transport uncertainties, and simply claiming that e-transport “not well understood” is too sloppy as a criteria of high priority.  Nor is a “may be” requirement to improve/increase e-confinement an adequate argument for high priority.  Low recycling as a candidate tool to improve confinement, without quantifiable scientific goal begs the question of why should not the tokamak put this also as very high priority.  Therefore a strong reference to support this claim is needed.  Finally, NSTX already reached similar level of fast ion fractions without clear degradation in plasma confinement properties, plus an unexpected benefit of high q0 due to measurable dispersion of J0.  High priority designation not convincing at all.


�Any Q near or substantial less than 10 as a mission of BPST will require programmatic justification relative to ITER mission.  These parameters also need published reference that defines the physics assumptions.  E.g., why not simply make design large enough to achieve Q~20?


�Again, “may be required” is too sloppy as argument for high priority.  Further, profile control is generally required for stability near the limits.  Why not simply use beta values far enough away from stability limits to allow NBI to be adequate, such as in ITER design.


�Good, does this mean Q~20?
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