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1. BACKGROUND AND MOTIVATION

The recovery of energy from secondary sources is essential
for the operation of modern pulp & paper mills. An efficient
secondary heating system reduces the dependency on primary
heating with fossil fuel. Therefore efficient secondary heating
has an important influence on costs and on the environmental
impact due to combustion emissions.

The heat is recovered through a number of heat exchangers cou-
pled through water tanks for intermediate storage. The storage
and exchange elements are interconnected through coupling
elements like pipes, pumps and valves located at different parts
in the mill.

The topological complexity of such a process hinders the
achieving of control goals. Topologically complex processes
are often sensitive to process disturbances and local decisions,
which can derive in unexpected consequences in other parts of
the interconnected structure. This means that for the case of
secondary heating systems, operation is often far from optimal.

This paper discusses the control configuration selection of the
secondary heating system at the pulp & paper plant at Billerud-
Korsnäs, Karlsborg, Sweden. Prior to the case study, the system
exhibited oscillations in certain operating conditions where the
root cause was hard to identify. Therefore, a systematic ap-
proach for control configuration selection was sought.

The control configuration selection problem aims at suggesting
a configuration which yields closed loop systems with desired
characteristics. The actual framework of industrial process con-
trol favors the use of heuristics and simple strategies, since it is
rare to be able to allocate the efforts to derive rigorous optimal
conditions. Besides, control strategies must often be changed
from the original design to adapted to changes in the process or
the operating conditions. These adaptations can be hindered by
the use of complicated control schemes.

Recent developments have led to the integration of methods into
software tools for visualization and analysis of processes, like
the software tool ProMoVis introduced by Birk et al. (2014).
The methods selected in this study have been introduced by
Castaño and Birk (2012), and provide with an intuitive analysis
which facilitates the use of heuristic approaches. In addition to
selecting a feasible control configuration, the outcome of the
analysis can also be used to improve existing control scheme or
identify causes for deteriorated performance.
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2. CONTRIBUTION AND METHOD

Modelling and simulation of the secondary heating system
was performed using the modelling language Modelica, and
subsequent control configuration selection in the software tool
ProMoVis is conducted.

The used methods for control configuration selection had to be
adapted to be able to analyze systems with pure integrators.
The integrating nature of the secondary heating system is a
consequence of the use of storage tanks.

3. EXPERIMENTAL RESULTS AND DISCUSSION

Fig. 1 depicts the visual analysis of the structural interconnec-
tions of the secondary heating system. The analysis revealed
that significant process interconnections were neglected in the
control scheme, which resulted in oscillations. The results from
the theoretical analysis were validated by experiments at the
plant.

It can be concluded that the used methodology facilitates to
identify causes for deteriorated performance and helps to im-
prove control strategies.
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Fig. 1. Visual analysis of the structural interconnections of the secondary heating system.


