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This paper deals with multivariable on-line model predictive control (MPC) for helium Warm Compression
Stations (WCS). During WCS operation, control algorithms must ensure that the constraints are respected.
These constraints can be imposed by the system itself (valves open from 0 to 100 %, compressor maximum
current and pressure,⋯), or imposed by the users (valves which must remain closed or open to a minimum
other than 0, pressures which should not be too low or too high). The MPC controller takes into account the
constraints and set points into one optimization problem, which makes it the ideal candidate to control the
WCS. The papers presents experimental results obtained on the SBT WCS, showing that the WCS is running
safely while taking into account the constraints. The experimental tests shows that using MPC leads to high
stability and fast disturbance rejection such as those induced by a turbine or a compressor stop, which is
a key-aspect in the case of large-scale cryogenic refrigeration. The proposed control scheme can be used
to achieve precise control of pressures in normal operation or to avoid reaching stopping criteria (such as
excessive pressures) under high disturbances (such as the pulsed heat load expected to take place in future
fusion reactors).
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