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Structural information. Chemical process models are typically large-scale but highly
structured. Information on how the hierarchical components are ctethean help to make
the solution procedure more robust, reliable and orders of magnitude f@steultimate
goal is to develop structure-driven optimization methods for solving nonljpregramming
problems (NLP). The structural information is programmatically accessibl&odélica
before flattening

Connector class. Creating a component-based framework for chemical process mod-
eling is the first step towards our final goal. The most challenging step waessign the
connector class. Our choice of the independent variables in the donkxss guarantees
the linearity of the material and heat balances. The linearity of these egu&ionpor-
tant for efficiency reasons. The Modelica.Fluid library superficiallgnesles our library,
however Modelica.Fluid does not allow our choice of the independerahlas.

Smallest subcomponents. The smallest Modelica subcomponents of our library are
referred to as atomic units. The set of atomic units has been determinedurgively
decomposing a variety of chemical processes. As a result, these atomiarersigficient
for general-purpose chemical process modeling.

High-level model building. Once the component library is finished, software with a
graphical user interface can be used to build chemical process modielfrdcess model
creation involves only high-level operations on a GUI; low-level codinpizequired. This
is the desired way of input and this is also how it is implemented in commercial cHemica
process simulators.

Bridgetowardsthe optimization community. Typical optimization problems in chem-
ical engineering arise in process design, process control, moddébdewent, process iden-
tification and real-time optimization. AMPL is the de facto standard for modeksepr
tation and exchange in the optimization community. We are aiming to create a ‘Modelica
to AMPL converter. One could use the Modelica toolchain to create the madeige-
niently on a GUI. After exporting the Modelica model in AMPL format, the readikil-
able AMPL-based environments can be used. Such a code generatMRb Aready
existed in 2007 but it is no longer supported, and not publicly available.

Application. The Modelica library serves as a common language between mathemati-
cians and chemical engineers. The library was tested on the modst 0B3EN & SKoO-
GESTAD [1], an industrial distillation column of high practical relevance. The distillation
column has 5 steady-states in a certain region of the bifurcation paramie¢efack that the
Modelica implementation gives the expected steady-states suggests that tieantpteon
of the involved Modelica components is correct.
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