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Self-consistent simulations of 15 MA ITER H-mode DT scenarios, from ramp-up through 

flat-top (t = 0 to 1000 seconds), are carried out. Electron and ion temperatures, toroidal 

angular frequency and currents are evolved, in simulations carried out using the PTRANSP 

code starting with initial profiles and equilibria obtained from TSC code studies. The goal of 

these whole-device ITER simulations is to identify dependencies that might impact ITER 

fusion performance. Thermal and toroidal angular momentum anomalous transport is 

computed using the Multi-Mode anomalous transport model. The NCLASS module is used to 

compute neoclassical ion thermal transport as well as neoclassical resistivity and bootstrap 

current. The dependence and sensitivity of fusion power production on pedestal temperature, 

E×B flow shear, electron density, argon impurity concentration, and choice of radio 

frequency heating is examined. In the absence of the flow shear, the fusion power production 

is found to be sensitive to the height of the pedestal temperature.  However, for the range of 

pedestal temperatures considered, when the effects of flow shear are included in the 

simulations, fusion power production is found not to depend on the pedestal height.  This lack 

of dependence may be due to an over-prediction of flow shear, which has a stabilizing effect 

on transport.  The predicted fusion power is found to increase with increasing central electron 

density. It is found that there is a decrease in fusion power and the increase in radiated power 

if the central argon impurity density is increased from 0.14% to 0.30% of the central electron 

density. The result of the increased argon density is a predicted decrease of 100 MW in 

fusion power and an increase of 10 MW radiated power at t=1000 seconds. In the study of the 

dependence of fusion power production on choice of radio frequency heating, approximately 

50 MW more fusion power is predicted with electron cyclotron heating compared to ion 

cyclotron heating or lower hybrid heating. The effect of plasma rotation is studied by varying 

the E×B  flow shear coefficient. It is found that a large value of flow shear is necessary for 

the formation of ITB and for achieving the fusion Q equal to 10. In the absence of flow shear, 

the maximum fusion Q obtained is 5.7.  
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