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The concern about renewable energies is growing around
the world due to their economical and environmental im-
pact. Converting these clean sources of energy in other types
that can account for human and industrial use is now of
global interest [1]. Therefore, it is necessary not only to ad-
equately design the conversion processes, but also to ensure
their optimal technical and economical operation by means
of good control strategies. The present work studies the dis-
tributed solar collector field ACUREX of thePlataforma So-
lar de Almería, located in the southern Spain. The parabolic-
through technology of this plant is the only type of solar
plant with existing commercial operating systems [2]. In
such a system, a fluid (oil) is heated while travelling in the
field, using the energy of the solar radiation concentrated by
parabolic mirrors.

Our control objective is that the fluid outlet temperature fol-
lows the reference signal, by varying the inlet oil-flow. No-
tice that the main source of energy, the solar irradiation, can-
not be manipulated [3] and constitute the main disturbance
of the process. The process is also challenging because of
the presence of variable time delay. A schematic of the pro-
cess can be seen in Figure 1.

In this work, nonlinear and linear models have been ob-
tained in order to replicate the process and disturbances,
with emphasis of the adequate election of the variable time
delay model. A nonlinear model based predictive control
(MPC), the Nonlinear EPSAC (Extended Prediction Self-
Adaptive Controller) [4], has been implemented with a mod-
ified Smith Predictor in order to overcome the fact of the
presence of the variable time delay. This control strategy
has been tested and compared with other two strategies: a
linear MPC, the EPSAC; and a modified PI controller (Fil-
tered Predictive PI, FPPI), that is designed based on a model
of the plant. Both strategies are also combined with a Smith
Predictor algorithm. The results are presented in Figure 2 for
the output (outlet oil temperature). The nonlinear EPSAC
controller behaves better than the other two linear ones, the
linear EPSAC reacts faster the FPPI, but the latter is more
robust when high changes in reference occur.
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Figure 1: Schematic representation of the solar power plant.
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Figure 2: Comparison of Output Temperature for the designed
controllers.
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