Model-based predictive control increases batch reactor production
at Tarragona plant of REPSOL Chemicals in Spain

PCR

Better dynamic control of the temperature in an exothermic chemical reactor allows increasing the injection
of reactants.

A polyols reactor required a significant
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temperature set point with the following
trade-off: the highest possible value
because that increases the strength of
reaction and therefore speeds up the
production while respecting a high
constraint.
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TC1: Product temperature in the reactor tank

TC2: Reactor inlet product temperature (after heat exchanger)
TI5: Heat exchanger inlet product temperature

TC3: Heat exchanger inlet water temperature (secondary loop)
Tl4: Heat exchanger outlet water temperature (secondary
loop)

The methodology relies on a dynamic
model of the process to be controlled. It
allows the prediction of the behaviour of
the temperatures and the computation of

TI6: Cooling water temperature

the actions to be applied to the unit.

Simplified process diagram

The PCR control modules are used with profit on this reactor, as the performances of traditional PID
controllers were not good enough.

The fluctuations are reduced at least
by a ratio 2 and that makes possible
for the producer to increase the
temperature set point closer to the 20
high constraint.
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This improvement has an effect on 60 LH--lhodo oL e ]
several aspects: fewer movements of

the valves (longer process i
availability), no more competitive 40 , '

actions between heating and

cooling (energy saving).
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Total batch duration is reduced due to
the increase of the injection flow rate
of reactants. 0%
Such increase is now possible
because the temperature deviations
have been reduced.
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Improvement of the temperature control

The increase of production, coming from the shift upwards of the temperature set point, is estimated
between 17 and 20%.

Another advantage is the capability to perform reproducible operating conditions for the different batches,
and therefore to obtain a more uniform quality of the product.
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