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Model-based control of
large-scale solar thermal plants

-

Uwe Poms?® o
Thomas Reiter-Nigitz 2 Motivation

Manuel Dovjak @ . :
Sandra Staudt @ Large-scale solar thermal plants take an important role in

Viktor Unterberger @ supplying industrial processes as well as district heating control
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system efficiency.

Model-based static feedforward

the measured global radiation (Ig), collector inlet

temperature (Ti,), ambient temperature (T,mp)

and the plant parameters ( Ao, Co, €1, C2, Cp )-
Controller development

The temperature control right after the solar collectors is
challenging, as varying weather conditions directly
influence this temperature and long dead times delay the
control action. Here cascaded control with model-based
static feedforward control was used, which considers global
radiation, inlet- and ambient temperature.
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Figure 1: Control of the temperature right after
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Implementation and Validation

The developed controller was implemented and validated

?t a.Iarge-scaIe solar thermal plant placed in Austria as seen quality. Both the mean absolute error and the variance
in Figure 2. The plant an collector area of 6850m? and an have been significantly reduced

peak power output of 4.8MW. The secondary circuit is _
equipped with seven stratified buffer storages holding ST — e

420m? of water. The new controller in Figure 1 replaced the
old Pl-controller. A comparison in Figure 3 with the old PI-
controller (left) and the new controller (right) shows a clear
reduction of the oscillations in the mean collector

Conclusion

 The use of the new controller has improved the control
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New controller 1.1 1.5
e The new controller is parameterized mainly by using
plant parameters that are available from plant design,
easing the controller parametrization.
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Figure 3: Validation showing the improvement with the new controller compared to the old controller
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