Gain experience with electrification and flexibilization

With e-boiler, USG invests
in a sustainable future
A large part of the processes and installations in the
chemical industry must be powered by sustainable
electricity by 2050. Electrification of processes at
Chemelot is therefore a hot topic. A good example is
the development of an electric boiler by Utility Support
Group (USG), the utility company of Chemelot.
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While Chemelot is currently an integrated site,
based on the use of naphtha and natural gas, the
future is all about electrification and the greening
of raw materials. “As USG, we look at what we
can contribute to sustainability. We soon arrived
at the e-boiler. A feasibility study has shown that
an electric boiler would fit well in our system.
Now that we have received an SDE++ subsidy, we
can get started. The e-boiler can be operational
in mid-2023,” Sonny Schepers, responsible for
sustainability projects within USG, expects.

Double sustainability
gains
Companies at Chemelot are linked via a solid
steam network, which is managed by USG. “We
produce and transport steam at Chemelot (see
‘Chemelot Steam Network’ section). The e-boiler
will have a capacity of 21.5 MWe and 30 t/h steam.
That corresponds to about 10% of the running
steam capacity of our steam boilers. The e-boiler
will be fitted between the gas-fired steam boilers,
creating a hybrid system. This means two birds
with one stone, on two sustainability levels; the
e-boiler reduces CO2 emissions at Chemelot and

contributes to national grid stability. If there is
a lot, and therefore cheap, green electricity, we
can collect electricity from the grid. The gas-fired
steam boilers will then be adjusted. You therefore
purchase a surplus of electricity and reduce CO2
emissions by using less gas. In addition, we need
additional reserve capacity. The great thing is that
the electric boiler can be turned on in no time,
from hot standby to full load within two minutes.
That makes us more flexible,” Schepers says.
Sonny Schepers, responsible for sustainability
projects within USG:

“The e-boiler hits two sustain
ability levels: it reduces CO2
emissions at Chemelot and
contributes to national
grid stability.”

Figuur 1: Impression of the steam system on Chemelot (simplified view)

Getting to know hybrid processes

Chemelot steam network

“It is important that Chemelot looks for flexibility
options. The USG e-boiler project is an excellent
example of this. This project is a first step, a first
electrification process, after which several more
will have to follow,” emphasizes René Slaghek,
manager of Brightsite’s program line 5 ‘Transition
scenarios and system integration’.

Steam is a key energy carrier within the chemical
industry. It is widely used to heat and power
processes because it is efficient and safe. At
Chemelot, a complex steam network is used
to handle the steam supply and demand in a
sustainable manner. There are several networks
at various pressure levels that are interconnected.
Site users can both extract and feed back steam
from the network. Some factories generate
more steam than they need. This steam can be
supplied to USG via the steam network, which
then uses it elsewhere at Chemelot, where there
is demand. Of the 2000 t/h steam generated at
Chemelot, approximately 80% is generated by
the factories themselves. The difference between
the total steam demand and production of the
factories is generated by a combined heat and
power plant and six high-pressure steam boilers
from USG. In addition, these steam boilers

Schepers says: “This is a project we can gain
experience from. It is a serious step and a
serious investment that should usher in a future
with flexible green installations. The e-boiler
also allows us to get used to flexibility and hybrid
processes. In that sense, this is also an important
pilot for our operators. We will encounter new
things, which has already been the case during
the SDE++ (Stimulation of Sustainable Energy
Production and Climate Transition) subsidy
application. There was no subsidy for electric
steam boilers yet, we had to lobby to get this

subject into the subsidy plans. We succeeded
and the electric boiler has become a new
category in SDE++. The advantage is that it is a
relatively simple and proven technology with a
higher Technology Readiness Level (TRL), which
is therefore easy to explain and quickly realizable.
But nevertheless, it took quite some doing. For
example, we had to apply for the permits for the
e-boiler at a very early stage, when many details
were still missing and an investment decision was
far from in sight. Those permits were necessary
for the SDE++ subsidy application and an
SDE++ subsidy was again necessary for a solid
business case as the basis for a (yet to be taken)
investment decision. That shows that a project
like this works differently than usual and presents
the necessary challenges,” Schepers explains.

provide the running reserve capacity to quickly
scale up steam production if a factory goes down.
The steam boilers largely run on residual gases
produced by the Chemelot factories.
Must read:
Cost-effectively reducing CO2 emissions by
saving on steam requires Chemelot wide
approach

René Slaghek, Program Manager Brightsite:

“It is important that Chemelot
looks for flexibility options.
The USG e-boiler project is
an excellent example of this.
This project is a first step, a
first electrification process,
after which several more will
have to follow.”

An example of electrification: this e-boiler uses green
electricity instead of gas. The boiler is connected at the
10 kV switching station Swentibold.

Subsidy crucial for industrial scale
After receiving the SDE++ subsidy, USG was able
to start with the basic engineering of the e-boiler.
“We are now going full steam ahead so that we
can have the electric boiler up and running in
the course of next year,” says Schepers. The
SDE++ subsidy is crucial for closing the business
case. “Without a subsidy scheme, flexibilization
projects cannot be carried out. These kinds of
government subsidies remove uncertainties
about the future and are necessary to be able
to implement sustainable innovations on an
industrial scale,” says Slaghek.
If the electric boiler is a success, a second one
may eventually be added. But there is not much
more space on the steam balance of Chemelot.
Part of the steam comes from the factories on
the site. That production cannot be regulated just
like that. Moreover, in the long term, the demand
for steam will decrease due to the realization of
energy-saving projects. “If the steam demand
does indeed fall below a certain point, the
e-boiler will have more of a balancing function.
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Ultimately, we want to move to a situation in which
we no longer use natural gas to generate steam
and achieve a steam balance using the residual
gases from the factories and the e-boiler,”
concludes Schepers.
Sonny Schepers, responsible for sustainability
projects within USG:

“Ultimately, we want to move
to a situation in which we
no longer use natural gas to
generate steam and achieve
a steam balance using the
residual gases from the
factories and the e-boiler.”

