Appendix W. Working Assumptions and Parameters Required by the FNS Mission [1,2,3,4], and Research Issues with Regard to ReNeW Thrust 16 Research Elements [5]:
	Stages*
	I
	II
	III

	Fuel
	D-D ( D-T
	D-T
	D-T

	Pressure, TB2 (%T2)
	18
	86
	133

	Outboard fusion neutron WL (MW/m2)
	0.01 ( 0.25
	1.0
	2.0

	Plasma current Ip (MA)
	3.4
	8.2
	10.1

	Safety factor qCyl
	9.2
	3.7
	3.0

	Toroidal beta T (%)
	5
	18
	28

	Normal beta N (MA/Tm)
	1.9
	3.8
	5.9

	Avg. Ti (keV)
	5.4
	10.3
	13.3

	Avg. Te (keV)
	3.1
	6.8
	8.1

	
	
	
	

	Research questions organized by ReNeW Thrust-16 research elements

	1: Startup and ramp-up

	1a: Startup (formation)
	· Can CHI, EBW, CHI+EBW startup large toroidal current with high Te?

	1b: Ramp-up
	· Can CHI, EBW, NBI, CHI+EBW+NBI ramp up to full current with high Te and density?

	2: Divertor and PFC

	2a: Configuration
	· Can eXtended or eXpanded-SOL Divertor (XXD) be made to reduce peak steady state and transient heat fluxes to levels that permit very long pulse operations, even with uncertain SOL thickness?

	2b: Liquid metal surface
	· Can high impurity influx be prevented? 
· What research will be required to provide long pulse high heat flux data?

	3: Confinement stability

	3a: Confinement
	· Will Ei ~ 0.7 Neo,i; Ee ~ 0.7 ITER-H remain sufficiently correct?
· Can HIHM be maintained, even if Ee improves as *(10-3?

	3b: Stability (energetic particles)
	Will sub-Alfvenic beam and some super-Alfvenic  cause unacceptable effects on fast ion confinement and JNB profile?

	4: Stability control

	4a: Active
	Will N << nwl require active control?
	Will N < nwl require active control?
	Will N ~ 1.3nwl require active control?

	4b: Passive
	· Does disruption-free plasma operation require only passive control?

	4c: Resonant field error Berror/BT
	· Can Berror be made sufficiently small to avoid the need for active stability control for Stage I, II, or III?

	5: Maintain current and profiles

	5a: Energetic particle beam (co-ENBI, kV)
	Can 100-kV PINB be made continuous?
	Can 240-kV NINB be made continuous?
	Can 300-kV NINB be made continuous?

	5b: Plasma wave
	· Can EBW be applied to maintain qmin > 2 or 3 and avoid NTM?

	5c: Particle control
	· Can extended or expanded SOL divertor + cryo-pump be adequate?

	5d: Core fueling
	· Can high-field side pellet provide adequate fueling? 

	5e: Continuous burn time
	· Can the plasma be maintained continuously for 103 s, and in steps progressively for 106 s?


*using A95=1.5 case used in 2008 publications with R0 = 1.2 m, BT = 2.18T, fBS ~ 0.5; A=1.7 and 1.35 designs, including D-T operation with the JET level plasma pressure, are also calculated during 2009 showing similar range of possibilities, based on the same set of systems analysis models and assumptions [3,4].  **nwl = no-wall limit.
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