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CoPro: Optimum operation of an evaporator
network in viscose fiber production

Project:
Improved energy and resource efficiency by better coordination of production in the process

industries
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The goal of the CoPro project was to develop and to demonstrate methods and tools for process
monitoring and optimal dynamic planning, scheduling and control of plants, industrial sites and
clusters under dynamic market conditions, to provide decision support to operators and managers
and to progress to automated closed-loop solutions to achieve an optimally energy and resource
efficient production.

CoPro brought together 17 partners from 8 EU countries, including 5 industrial end users and 6
technology providing SMEs. The project developed solutions for the plant-wide optimisation of
large plants, for balancing production and consumption in industrial parks for industrial
symbiosis, and addressed power plant scheduling and demand-side response. It further
developed online data analytics for anomaly detection, and decision support for plant operators
and managers. The solutions can be integrated into the IT infrastructure of the plants via an
integration platform that supports the connection to different IT systems. CoPro developed
model libraries



for the efficient development of advanced optimisation-based solutions and techniques and
software for hybrid modelling and model management.

The developments of CoPro were motivated by and applied to challenging use cases from
different sectors of the process industries:

¢ (Petro-)chemical production;

¢ Cellulose fiber production;

¢ Production, formulation and packaging of consumer goods;
e Sterilisation and packaging of food.

CoPro demonstrated that significant savings of energy and resources are possible by using
advanced technologies for monitoring, decision support, optimisation, and planning and scheduling.
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Summary:
The Problem

¢ Recovery of the spinbath is the process with the highest energy demand in viscose
production.

¢ An evaporator network with 29 different evaporators is used for the reconcentration of the
solution in different product cycles.

e The efficiency of the evaporators depends on the type, volume flow rate, temperature and
fouling effects.



The Solution

¢ A decision-support system (DSS) for the assignment of evaporators to different product
cycles was developed in a cooperation of Lenzing AG and TU Dortmund.

e The optimum operating strategy is visualised for the operator who can accepted or reject it.

¢ The optimum operating strategy is determined at regular intervals and the responsible person
is provided with information about the possible savings.
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https://www.aspire2050.eu/topic-call-shortname/plant-wide-monitoring-spire02-2016
https://www.aspire2050.eu/type-outcome-result/case-study
https://www.spire2030.eu/sites/default/files/users/user533/copro_2-pager_no09.pdf
https://www.spire2030.eu/sites/default/files/users/user533/copro_2-pager_no09.pdf
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Optimum operation of an evaporator network in viscose fiber pr

The problem

The reconcentration of
the spinbath: a complex and
energy-intensive task

Dwring the spinning process, water is
introduced into the spinbath liguid due to
chemical reactions. For the evaporation

of the water from different product

cycles, Lenzing AG uses a large network

of 22 different evaporators. They vary in
capacity, connectivity and energy efficiency.
Furthermaore, the energy efficiency of the
evaporators changes over time due to fouling
effects and varying operating conditions.

By the choice of the best configuration of

the evaporators for a given load and fouling
state of the evaporators, significant amounts
of energy can be saved, The task of the
selection of the evaporators was previously
handled by the operators based on their skills
and experience.

The solution

Coordination of the
evaporator network

As a support tool for the operator of the
evaporator network a real time decision
support system (D55) was developed and
installed in the control room of the plant
within CoPro, The following steps are
performed in the optimisation procedure
before the result is shown via the human
machine interface (HMI) of the D55:

» Determine the parameters of the
mathematical models of the evaporators

» Read process data from the OS] Pl system
+ 5olve the optimisation problem
= Show the solution on the HMI

The optimisation algorithm is based

an simple mathematical models of the
evaporators. The operating behaviour of
anevaporator can be described by the
evaporator capacity, the specific steam
consumption and the absolute steam
consumption. The independent variables
are the volumetric flow rate of the product
cycle, the spinbath temperature, and the
condenser temperature. & parameters are
reguired for each evaporator model which
can be abtained from measurement data by
the use of a linear regression algorithm. For
the determination of the mode| parameters,
agraphical user interface was developedin a
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cooperation of Lenzing AG and TU Dortmund
to simplify this time-consuming task.

The D55 uses four different software
systems. The Pl system cantains the
measurement data, MATLAB is used to set
up and solve the optimisation problem, the
Pl ProcessBook realises the HMI which is
used by the operator and the DCSis used
for the control of the individual components
in the production lines. The MATLAB
optimisation is automatically triggered via
the Pl ProcessBook if certain conditions

in a product cycle change le.g. a change

of the overall evaporation capacity). For

the calculation of the optimum operating
conditions of the evaporator network,
constraints (e.g. the available evaporators)
have to be considered which are available via
the Pl system. The result of the optimisation
is displayed to the operator via a HMl in

the Pl ProcessBook. The operator has the
possibility te check if the results are feasible
and, if so, to accept them. Then the new set
points for every evaporator in the cycles

are automatically written to the distributed
control system {DCS). (Fig. 1, 2)

To optimise the energy efficiency of the
evaporator networlk, the total absolute steam
consumption is minimised while fulfilling

the evaporation capacity demand of each
product cycle. The degrees of freedom are
the set points of each evapeorator and the
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Improved operator
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