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Figure S1: Overview of TMP courses of all production runs performed during 2022 and
2023 campaigns in comparison with the corresponding simulation results.
TMP increases and the TMP maximum setpoints are well replicated by the
digital twin in all process runs. However, if TMP is manually allowed to
exceed the 0.8 bar setpoint, the simulation does not follow.



L) p5-22 e o

000 025 050 075 100 125 150 1.
Process time /

P823 | 1|+ mmimu p9-23

from experiment

o
W G 5 1o 15 20 25 30 35 40 00 25 50 75 100 125 150 175 200
Pro " In

Process time

00 25 50 75 100 135 150 175 200 ]
process time /1

Figure S2: Overview of torque courses of all production runs performed during 2022 and
2023 campaigns in comparison with the corresponding simulation results. The
digital twin replicates the torque curves adequately, although the frequency
of the valve opening and closing cycles is not exactly matched.



