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There are several plant controls for a power plant in the electric grid system. Electric power supply from
a fusion power plant(FPP) has to be also matched with the grid operation. Moreover, the grid system is
now being renovated to a so-called smart-grid system, and the control functionality of a power plant in the
grid system must be more sophisticated in several ten years. More functionality of FPP in the grid system,
more valuable FPP will become to the grid operation. This paper discusses control requirements for FPP in
the grid system. First, the development priority of plant operation controls for FPP is clarified, and control
requirements on the core plasma and the primary/secondary cooling system are investigated.
The controls for commissioning(COM) and tripping to house load(THL) have to be investigated more carefully
for the DEMO design. COM is a special control to carry out the final demonstration of electric supply and
safe grid connection. THL is considered as a high development priority for FPP in order to re-supply power
immediately after the accident of the grid system, because FPP generally requires a large ramp-up electric
power from the grid system.
Operation flexibility for the plant control of COM and THL is investigated. When the fusion power increases,
the plasma current profile is usually changed from the peaked to the flat/hollow one, because of increase of
bootstrap current. As for plasma equilibrium, flux supply for the current ramp-up is restricted for a small
fusion power operation, due to the peaked current profile and the maximum experienced magnetic field on
CS coils. The position control of divertor strike points consistent with the plasma shape control is also critical
issue. To fix the divertor strike points, the X-point and plasma shape are changed, and triangularity decreases
from the rated value of 0.3 to about 0.2.
Next, several controls of the fusion power are assessed to find an operational space for COM and THL. The
high confinement improvement factor is found to be required. The plasma current control is also found to
prioritize for the fusion power control. From another viewpoint, the tritium ratio control is preferable for
COM, because of reducing the initial tritium loading. Application of the turbine bypass in the secondary
cooling system is also proposed for another control option of the electric output.
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