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TASK/TR

• 1-D Diffusive Transport Simulation

◦ Variables :
Density ns for s = D, T, He, Impurity
Rotation us for s = D, T, He, Impurity
Temperature Ts for s = Electron, D, T, He, Impurity
Energy density Ws for s = α, Beam ion
Neutral density nf s (fast) , nss (slow) for s = D, T
Impurity density nImp for s = C6+

Poloidal flux ∂ψ/∂ρ

◦ Diffusion equation
◦ Transport coefficients

Neoclassical models (Hinton & Hazeltine, Hirshman, Sauter, NCLASS)
Turbulent models (CDBM, GLF23, IFS/PPPL, Weiland, Bohm/Gyro-Bohm)

◦ Sources and Sinks :
Ionization, Radiation
Collisional momentum and energy transfer
Simple NB, RF heating and current drive
Fusion reaction
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High Q Operational Scenario

• Large plasma current: Ip = 15 MA, On-axis heating: PNB = 40 MW

• Positive shear profile, Relatively large fOH

CDBM
βN = 1.49
τE = 3.0 s
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Hybrid Operational Scenario

• Moderate plasma current: Ip = 12 MA, On-axis heating: PNB = 33 MW

• Flat q profile with small ITB inside ρ = 0.4

CDBM
βN = 1.17
τE = 3.1 s
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βN = 2.58
τE = 3.6 s
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Quasi-Steady State Operational Scenario

• Ip = 6→ 9 MA for 10 s, Negative shear profile, IOH ∼ 0

CDBM
βN = 1.2
τE = 3.0 s
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