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Fusion reactors need to be operated in steady state to be economically competitive.  In a burn phase, however, the plasma pressure and

heating power are strongly coupled through alpha-particle heating. This strong coupling could easily cause a thermal excursion and

finally trigger a disruption without burn control. Hence, burn control simulation experiments were conducted in ELMy H-mode

plasmas and reversed shear (RS) plasmas with an internal transport barrier (ITB) in JT-60U.

    In a subignition simulation scheme, two NB groups were used, where one simulates alpha-particle heating and the other simulates

external heating. For the alpha-particle heating simulation, the heating power proportional to the DD neutron yield rate was injected

using a real time control system. And the diamagnetically measured stored energy was feedback controlled by external heating to

achieve a quasi-steady state.

    Without burn control both in ELMy H-mode and in RS plasmas, the positive feedback between the neutron yield rate and the heating

power was triggered and eventually the plasma disrupted by reaching a beta limit. With burn control in ELMy H-mode or in RS

plasmas, where the stored energy was controlled to be constant, the positive feedback was not triggered and the neutron yield rate was

kept at a nearly constant value.

    As another burn control actuator, fueling with a multiple pellet injector will be applied to plasmas with improved confinement. The

experimental results are compared with numerical simulation with a 1.5-dimensional time-dependent transport analysis code, TOPICS,

and an orbit following Monte-Carlo code, OFMC, to evaluate beam-thermal reaction rates and to estimate optimal burn control gains.
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