
ENGINEER WHO LIVES OFF-GRID
RECOUNTS FIRST SEASON WORKING
AT PRINCESS ELISABETH ANTARCTICA

Guus Luppens is an electromechanical engineer who travelled to Antarctica for the first time during the
2018-2019 research season. He was tasked with taking care of a number of maintenance tasks for the
Princess Elisabeth Antarctica's renewable energy production systems. We asked him about his work in
Antarctica this past season.

How did you get the job with IPF to do work at the Princess Elisabeth Antarctica?

I answered a job advertisement a few months before the start of the 2018-2019 season. The Princess
Elisabeth Antarctica station is powered by exactly the same battery system that powers my house, which I
built in the last few years.

My house is the first in Belgium to be completely off-grid, meaning that it's not connected to public
electrical grid at all. It runs just on solar power and batteries that store energy for times when there isn't
enough sun to produce energy.

http://www.polarfoundation.org/projects/detail/princess_elisabeth_antarctica


Therefore the International Polar Foundation was excited to have me be a part of their team in Antarctica this
season.

Did you have to hit the ground running when you arrived?

There was not a lot of time between when I first answered the job advertisement to starting to work for IPF
at the station in Antarctica. So I had a lot to learn in a short amount of time. But the challenge was definitely
worth it for the experience!

What were your tasks at the station this past season?

When I arrived at the beginning of the season in November 2018, I spent a lot of time getting to know the
station systems. The last few engineers had been there for a long time, so they knew the station systems very
well. But I found that there wasn’t much information about the station’s renewable energy systems.

I spent the first few weeks mapping photovoltaic circuits and checking to see if they were functioning.
Together with some team members, we replaced any modules that were broken. I also checked the inverters
and the circuits and made a complete inventory of all the circuits of the renewable energy systems of the
station.

Did you also handle the solar thermal energy systems?

Afterwards, I got to know the solar thermal systems, which are used to melt snow and produce hot water for
the station. We added some modules and changed any that were damaged. Now entire façade of the south
annex is now full of solar thermal panels being used to produce hot water for the station.

We needed to be able to produce more hot water for the snow melter as well. Since this season saw the
construction of extra 16 rooms so that more people will be able to stay at the station next season, the station
has to be able to produce a much higher volume of drinkable water. Therefore, we needed a lot more solar
thermal energy capacity in order to make more drinking water.

We also use solar thermal energy in the waste water treatment process. If we have more people staying at the
station, more wastewater will be produced, as more energy will be needed. This was important as my
colleague Aymar de Lichtervelde was tasked with doubling the volume capacity of the waste water treatment
system.

You also had to change the batteries that store energy produced by renewable
sources. Why was this needed?

The next main task I had was to change the batteries that store the energy produced by the solar photovoltaic
panels and wind turbines. They’d already been there for six years, so it was time to change them. They'd
reached the end of their functional life.

This was a big task. We had to change 192 batteries that weighed 80 kg each. This meant 15 tonnes of
batteries going out of the station and 15 tonnes of batteries going into the station.

We noticed that there were a few problems with the batteries’ circuits. We performed some tests to
determine which batteries in the setup were not performing as well.



This allowed us to learn that we don’t need to change as many batteries in the system as often. Now we’ve
learned how we can keep the batteries for a longer time without having to change them all at the same time
like we’ve done this season. In case any batteries go out, we'll be able to shift to using only batteries that are
working. This means less waste.

Is it possible to make the station’s energy systems work for higher occupancy?

The station was originally designed to house 18 people. But this past season, we had as many as 40 people at
the station at one time. So the station needs to be able to produce more energy to welcome more people in
the coming years. I'm in the process of designing a roadmap for how to increase renewable energy
production and energy storage at the station.

In order to do this, we’re looking at using the latest technologies. In the last few years, battery storage
technologies have improved dramatically, which means we'll be able to store more renewable energy for
longer periods of time. We plan to install these over the coming years.

So we looking at how we’re going to approach this. Already next season (2019-2020) we plan to add a
significant amount of solar power.

However, as there’s no more room to install solar panels on the station building and its annexes, we’re
thinking about installing more solar panels on a ridge not far from the station. We'll start working on this
from next year.

Did you lend a hand to any of the scientists during your time at the station?

I went with many scientists into the field to install small, mobile solar and battery-powered systems to power
scientists' instruments. I helped Dr. Kate Winter install a power supply system for the Raspberry Shake
seismometer she's using in her field research there. I also went with my colleagues further into the field to
install or maintain solar power systems for weather stations.

You managed to build a house in Belgium that's completely off-grid. Do you think
it's possible for people in Europe and elsewhere to do this?

It's always possible, if the house is designed not to be connected to the power grid form the start. If you have
devices in your home such as a heat pump that consume a lot of energy in winter, when there's not a lot of
solar energy production, then it can be hard. But you have to engineer the house to get around the need for
high energy-consumption situations when there is less renewable energy available.

I've already lived two winters in my house without any energy shortage problems. This is pretty impressive
since I live in a country that's known for not getting a lot of sun!

Did you need to get a special permit to build a house that's completely off-grid?

There's no law in Belgium that says you need to get a special permit to build a house that's completely off-
grid. You can also have a connection to the public electricity grid in Belgium and not use it. It's completely
up to you.

I know that there are some countries, or certain municipalities in certain countries, that don't allow you to
build a house that's completely off-grid, due to specific zoning laws. Belgium is ahead of the curve in this



regard.

But as you can see, Belgium is also ahead of the curve in Antarctica. It's already been ten years that the
Princess Elisabeth station has been running on renewable energy, while all the other stations are still running
on diesel-powered generators!

Was it expensive to design and build an off-grid house?

You have the initial investment to install the renewable energy producing systems. But these costs are made
back over time as you don't pay any electricity bills.

The main goal for me was to have a self-sustaining house that runs on energy produced by the sun 24 hours a
day, even in winter. I've managed to construct a self-sustaining house myself.

In the coming years, I'll be happy to continue lending my know-how to upgrading the Princess Elisabeth
station's renewable energy systems.


