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“ In tune
 with society ”

According to our mission SCK•CEN works on issues that are important 
to society, today and in the future: safety and efficiency of nuclear 
installations, solutions for the disposal of radioactive waste, protection of 
mankind and the environment against ionizing radiation, and sustainable 
development. In this way we contribute to a viable society, for ourselves 
and for the generations te come.
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DEAR READER
In this 2014 Highlights, we descend from the heights of the 

Universe to the depths of the Earth. That’s right: the environments 

in which SCK•CEN is operating are as diverse as they are 

challenging. That is why we like to focus on activities you might 

not readily expect from a nuclear research centre.

Physicists around the world are under the spell of the new 

elementary particle that could explain – among other things – 

dark matter. An international research team with a strong Belgian 

representation is taking part in the race to find this so-called 

sterile neutrino, with our BR2 research reactor as a trump card. 

A manned mission to Mars sounds almost as exotic, but, for us, 

this is part of the daily reality in a sense. Under the leadership of 

ESA, our biologists are contributing to MELiSSA: a system that 

recycles all the waste products of the astronauts into oxygen, 

water and food. SCK•CEN was one of the founders of MELiSSA 

exactly 25 years ago. 

The whole wide world is our arena. In exceptional cases, 

however, we prefer to be thoroughly screened from the outside 

world. This is particularly true for our new animal facility. The test 

mice are held in a very modern and animal-friendly environment, 

well protected from diseases and other negative influences from 

the outside. The quality of the new animal facility also strengthens 

the research for which the animals are used: the study of the 

impact of low radiation doses on humans. 

Back to the outdoors. We take you on a journey through our 

256 hectares of forest, and show you a range of new initiatives 

for sustainable forest management. The final destination of our 

descent is 225 metres beneath the loose sands of Mol. In the 

underground HADES laboratory, we have, together with NIRAS, 
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launched an experiment that will 

last for ten years, in which the 

impact on clay of the heat released 

by high-level and/or long-lived 

waste is simulated. A unique 

experiment in a unique setting.

A journey from space to deep 

into the Earth provides a concise 

anthology of some of our activities. 

But this 2014 Highlights has still 

much more to offer; I’m thinking, 

for example, of the fuel and material 

research, the decommissioning 

of nuclear plants, the design of 

MYRRHA and the investments in 

cyber security. 

Finally, I would like to thank all 

our people for their contribution 

to the success of SCK•CEN. In 

order to accomplish our mission, 

we can rely on the talents of 800 

members of staff and PhDs every 

day. Incidentally, you can also read 

in this issue of Highlights how we 

cherish and nurture these talents 

even more.

Enjoy your reading!

Eric van Walle
Director-General
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To explore the universe, to tread on 

distant planets and live there for a  

while … One space travel project 

harbours greater ambitions than another. 

Nonetheless, all space organisations face 

the same challenge: people have to be 

able to produce food, potable water and 

oxygen entirely independently on such 

long space journeys. “One day we will 

succeed”, says Natalie Leys, head of the 

Microbiology unit.

MELiSSA celebrates 25 years 
of research into life support

Interview with
Natalie Leys, 

head of Microbiology

Operating from SCK• CEN, you 
collaborate on space experiments 
within the European MELiSSA  
project. What is the major objective? 
Natalie Leys: MELiSSA (Micro-Ecological 

Life Support System Alternative) is a 

collaborative project with the European 

Space Agency ESA and various other 

scientific partners. MELiSSA was 

launched to develop a system that is 

able to provide astronauts with food, 

drinking water and oxygen autonomously 

in space. Water that is fit to drink and 

oxygen are currently being made in the 

international space station ISS by filtering waste water and by 

electrolysing water. However, such physiochemical technologies 

do not offer a solution for food. For that, you need biology: plants 

and fertiliser. So if you ever want to produce food in space, you 

will have to reuse waste products, which includes a lot: CO2, 

water, stools and urine from the astronauts, and even the 

perspiration moisture in the cabin. It would be crazy to send a 

large amount of fertiliser into space. You might as well put food 

on board straight away.

8

‘‘The astronaut 
is our laboratory 

technician’’
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How is it possible to reduce the weight of fertiliser?
Natalie Leys: We are trying to find out how we can copy the 

effects of micro-organisms in the recycling process on earth in an 

elementary and minimalist way. That is why MELiSSA is 25 years 

old; it has come a long way. First we mapped out the processes 

that take place on earth: which organisms play a part in this 

process and to what extent can we remove unnecessary steps 

in order to make the system as small and efficient as possible for 

a space mission? MELiSSA is currently concluding its research 

phase. We are implementing a number of experiments in space 

with the organisms we selected in order to see whether they 

are capable of doing their job. SCK•CEN plays a significant role 

in this research. It is our task within the MELiSSA consortium 

– a large European group of scientists – to describe in detail 

the bacteria that have been selected and to test their sensitivity 

to radiation. In order to measure the radiation dose in space 

accurately and realistically, we cooperate with our colleagues in 

dosimetry. In addition, we use apparatus which simulate certain 

aspects of weightlessness here on earth, so that we have a good 

insight into the impact of reduced gravity. 

9



SCK • CEN 2014 highlights I 01 groundbreaking research 

10

In the meantime, the Belgian Nuclear 
Research Centre is also taking part in the 
actual trials in space.
Natalie Leys: Yes, that’s right. We carry 

out space flight experiments by sending up 

test packs with the ESA astronauts. The 

space flights always leave from the Russian 

Cosmodrome in Baikonur, the oldest and 

largest rocket launching site in the world. The 

packages stay on board the ISS for several 

days or weeks before returning. We then 

examine, for example, how the bacteria have 

developed during the space flight or whether 

they have adapted. A number of tests have 

now been concluded and there is still one to 

come for a space flight in 2016.

If you ever want to produce 
food in space, you will 
have to reuse the waste 
products of the astronauts 
themselves.

NEW PIONEERS 
WANTED
Natalie Leys: MELiSSA is a cooperative 
project of a pure scientific and multi-
disciplinary nature between quite a few 
institutes from different countries. This 
is where research into cosmic radiation, 
weightlessness and the cultivation potential 
of artificial bioreactors come together. In 
fact, all bioreactors are currently being 
coupled in a test rig at the University of 
Barcelona. This research combines biology 
with technology and takes us on a new 
path. This pioneering spirit attracts many 
students. What’s more, we have to think of 
the future. My predecessor Professor Max 
Mergeay started up the research project;  
I am continuing with it and I will be followed 
by new generations of scientists. That is 
why I want to enthuse students. We do 
this amongst other things by translating our 
scientific research to the social environment 
of young people in the classroom. Here we 
ask some crucial questions: what is oxygen, 
why do we need it, why in space? No fewer 
than 1,000 schools in Europe will set to 
work with the MELiSSA project kits in the 
Spring of 2015 and pupils will be given the 
opportunity to make an in-flight call to the 
ISS via SCK•CEN.

© ESA
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697
publications from 2014  
on radiation protection  

and waste disposal 

It’s not only important to carry out 

research, but this research must 

also be able to withstand the test 

of appraisal by third parties. This 

takes place through scientific 

articles, discussions at conferences, 

reports that are assessed externally, 

seminars and presentations, super-

vision of master’s theses, and so 

on. We are proud that we average 

more than three entries per working 

day in the fields of radiation protec-

tion and waste disposal.

Frank Hardeman
Environment, Health and Safety Institute 
Manager

What are the requirements for a test 
pack that the astronauts take with 
them?
Natalie Leys: The possibilities are very 

limited: a test pack has to be small, use 

little energy and not emit any substances. 

The work procedure is completely different 

from that in the laboratory. In space, the 

astronaut is the laboratory technician. 

Our bacteria are in a passive state in the 

Soyuz capsule. When our pack arrives at 

the ISS, the astronaut has to activate the 

test pack, take samples or deep-freeze 

them and make observations. We are 

writing a manual in several languages. 

Some astronauts are very interested in 

our trials. It is an extra bonus that we as 

scientists can explain what our intentions 

are. After all, the astronaut is the essential 

link in our research, because he is the 

source and the consumer of waste.
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If high-level radioactive waste is stored 

underground after 60 years of cooling on 

the surface, the clay around the repository 

galleries will warm up for several hundred 

to a few thousand years. The PRACLAY 

Heater Experiment is a large-scale test 

which studies the impact of this heat on 

the deep clay formation. The knowledge 

gained from this is essential if we are to 

make certain that disposal in clay is a 

safe solution in the long term. 

The PRACLAY Heater Experiment creates a temperature of 

80 °C in a subterranean gallery at the interface of the gallery wall 

and the clay. This is a little higher than the temperature expected 

when storing high-level radioactive waste. The scientists are 

currently checking whether they will get the same results as from 

the small-scale, short-term tests. Ten years is long enough to be 

able to reliably assess the effect of heat on the clay.

The heating phase of the PRACLAY Heater Experiment was 

launched in 2014. The latest preparations comprised the 

improvement and installation of a back-up heating system 

Warmed up for ten-year test 
in the Boom Clay formation
PRACLAY Heater Experiment is launched

12

Is it feasible to store high-level and/or long-lived 

radioactive waste in deep clay formations in 

Belgium? What effect will the heat released 

have on the clay? This is being studied in the 

PRACLAY project. The heating phase of the 

ten-year project – the Heater Experiment – 

started in 2014.
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that remains permanently accessible 

and replaceable for the duration of the 

experiment. Both the control system 

for the heating elements and the alarm 

systems have been optimised and 

tested. Preparations for the follow-up 

to the experiment started at the same 

time: this requires sufficient management 

tools, thorough knowledge of the 

expected course of the experiment, and 

clear organisational procedures.

Ten years is sufficient 
time to arrive at a 
reliable assessment of 
the effect of heat on 
the clay.

35 YEARS OF 
EXPERIENCE AT A 
DEPTH OF 225 METRES
EIG EURIDICE is a partnership between 
SCK•CEN and the Belgian Agency for 
Radioactive Waste and Enriched Fissile 
Materials (ONDRAF/NIRAS) and has at 
its disposal a unique research laboratory, 
HADES. It is located at a depth of 225 metres 
in the Boom Clay formation below the site 
of the Belgian Nuclear Research Centre. 
The partnership continues to build on the 
research started by SCK•CEN in 1974 
into geological repositories for long-lived 
radioactive waste. Since then, EURIDICE has 
amassed a wealth of expertise in the thermo-
hydro-mechanical behaviour of the clay, in 
instrumentation techniques and monitoring 
but also in excavation and construction 
techniques for disposal galleries. 

In the future, the control, monitoring, 

and analysis and interpretation of the 

measured data will receive the greatest 

attention in the PRACLAY Heater 

Experiment. By focusing on these things, 

researchers hope to confirm and refine 

their knowledge about the impact of heat 

on the properties of the clay adjacent 

to the repository. The results of the 

experiment will provide significant input 

for the NIRAS research programme into 

the disposal of high-level and long-lived 

radioactive waste in clay formations. 

13
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Commercial Belgian nuclear reactors 

use enriched uranium oxide as fuel. The 

spent fuel is highly radioactive. Many of 

these radioisotopes decay quickly, but 

others are long-lived, which also renders 

the fuel highly radioactive for a long time 

after use. Part of the Belgian spent fuel 

is reprocessed; the fissile material being 

recycled and the non-reusable isotopes 

being vitrified. A large part of the fuel is 

never reprocessed. If this remains the 

case in the future, a method has to be 

found to store this spent fuel in a safe 

manner, just like the vitrified waste, for 

many generations to come. Disposal in 

deep geological strata is a possibility. 

Supercontainers with overpack 
and concrete casket
How does spent fuel behave in the 

disposal design proposed by the 

Belgian Agency for Radioactive Waste 

and Enriched Fissile Materials (ONDRAF/NIRAS)? This is being 

researched by the R&D Waste Packages unit at SCK•CEN. 

In this design, the fuel cores are packed into supercontainers 

with a view to indefinite subterranean disposal. In these super-

containers, the fuel is enclosed by a watertight metal overpack 

surrounded by a concrete casket, which protects the overpack 
against corrosion. The overpack will, nevertheless, lose its 

watertight properties over the course of time and the fuel will 

come into contact with the high-pH porewater penetrating from 

the concrete.

This is expected to occur only after most of the beta and gamma 

activity in the fuel has disappeared after more than 2,500 years 

and when the temperature of the fuel is below 25 °C. The 

alpha activity reduces much more slowly. The slow anaerobic 

corrosion of the overpack and other metal components results 

in the formation of hydrogen gas. These boundary conditions 

affect the chemical stability of the fuel. 

The researchers are carrying out different experiments to 

estimate the long-term stability. They study, for example, the 

rapid leaching of the most soluble radionuclides in tests with 

Un-reprocessed fuel from nuclear power 

plants can probably be stored for hundreds of 

thousands of years in geological strata. To help 

support this decision, SCK•CEN is studying 

if the supercontainers in which this high-level 

radioactive material will be sealed, have an 

influence on the stability of the nuclear fuel.  

Six years of research has already shown that  

the concrete involved has no adverse effects.

How stable is spent fuel in  
a geological disposal?
Six years of research into the impact of supercontainers
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real irradiated fuel in a rig inside a hot cell. A 

different type of experiment measures the chemical 

stability of the uranium oxide matrix in cement 

water in which an alpha activity similar to that of 

fuel with an age range of 150 to 90,000 years is 

generated. This is accomplished by performing 

tests inside glove boxes under atmospheric 

control, in atmospheric conditions representative 

of the subterranean conditions. The researchers 

measure both dissolution kinetics and the solubility 

of the uranium oxide.

Completed research 
The completed research was strongly focused on 

the actual supercontainer conditions. The overall 

conclusion: there are no clear indications that the 

supercontainer conditions would exert any adverse 

effect on the stability of the fuel. In the future 

research programme, SCK•CEN will underpin this 

conclusion in more detail by performing research 

to better understand and quantify the controlling 

mechanisms. This will make it possible to predict 

the effect of the potential changes which will 

occur in the vicinity of the fuel during the hundreds 

of thousands of years before the longest-lived 

isotopes have decayed. 

There are no clear 
indications that 
the supercontainer 
conditions exert any 
adverse effect on the 
stability of the fuel.

15
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During the nuclear accident at the 

Fukushima power plant, a considerable 

amount of artificial radionuclides were 

released into the marine environment. 

This resulted in contamination of marine 

water, plants, animals and sediment. To 

what extent is the marine environment 

around Fukushima contaminated, how 

will it evolve and what will it look like in 

the future? The United Nations Scientific 

Committee on the Effects of Atomic 

Radiation (UNSCEAR) appointed a 

special team in 2011 to map this out.

Early calculation with D-DAT
Jordi Vives i Batlle, a researcher with 

the Biosphere Impact Studies expert 

group at SCK•CEN, was appointed as 

a member of this international team: 

“It was not possible to take samples of 

wildlife and plant life at the site just after 

The Fukushima nuclear accident dates from 

11 March 2011. SCK•CEN was involved from 

the start in the investigation of radioactivity 

in ocean waters and the effect on marine 

life. Closer to home, our experts are also 

measuring the potential long-term ecological 

consequences of radioactive discharges on 

rivers.

What is the effect of radiation 
in seas and rivers?
Drawing lessons from Fukushima; looking ahead in Belgium

the accident”, he says. “In the first year following the accident, we 

needed to use mathematical models to reconstruct the picture. 

I had already developed my own Dynamic Dose Assessment 

Tool (D-DAT) before the accident. I was able to calculate the 

radiological impact on marine organisms in the days following 

the accident with D-DAT on the basis of the first monitoring 

data.”

Together with scientists from among others Japan, the Unites 

States, Norway and France, the Belgian Nuclear Research 

Centre will examine in detail the sources of radioactivity, how 

they are transported, their bioaccumulation and their impact on 

the marine ecosystem as part of the European COMET project 

(Coordination and Implementation of a Pan-European Instrument 

for Radioecology). The dynamic D-DAT model, which makes 

realistic estimates of the consequences of the accident for the 

marine environment, will be used for this purpose. SCK•CEN is 

coordinating this COMET project.

16
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Too early for conclusions
A few years after the accident, 

Fukushima’s radioactivity had spread 

into the sea, but there are indications 

that the marine sediments, the 

coastal groundwater and the rivers 

could be a continuous source of 

contamination. Jordi Vives i Batlle puts 

this in perspective: “This localised 

contamination does not present a 

threat to environmental protection in 

the wider sense. My studies show that 

radioactivity in marine fauna and flora 

is generally at a lower level than that 

required to cause a measurable effect. 

Of course, this is according to what we 

currently know about radiation impact. 

But it is still too early to conclude 

that the accident in Fukushima had a 

negligible impact on the environment. 

What is more, if we look at the bigger 

picture, there is not just the impact from 

the radiation. Even if the environment is 

not sufficiently contaminated to cause 

damage, it is still important to continue 

to monitor the situation in the future.”

© Jun Nishikawa
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What about radioactive 
discharges into rivers?
Closer to home, Fabricio Fiengo 

Pérez is researching the impact of 

radionuclides that are discharged into 

rivers: “I develop mathematical models 

to track the migration of radionuclides in 

the biosphere, taking into account the 

dynamic interaction with the river water 

and sediments. These models make it 

possible to assess the potential effect 

and consequences of discharges – 

whether routine or accidental.”

Radioactive waste substances interact 

with sediments in the water. Depending 

on the water currents, the floating 

particles may be deposited and removed 

again with an increased water flow rate, 

which in turn has an impact on the 

distribution and the transportation of the 

contamination. Fabricio Fiengo Pérez 

clarifies this: “The interaction between 

radionuclides and sediments results in 

accumulation in the riverbed sediments, 

so that the degree of contamination 

exceeds the safe limits over the course 

of time. It is important to understand 

how the radioactive elements are 

transported in the river system, so that 

the environment and the population can 

be protected.”

18

Jordi Vives i Batlle en Fabricio Fiengo Pérez, 
Biosphere Impact Studies
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Evolution towards a policy tool
The fully developed tool becomes an instrument that the 

authorities can use to substantiate decisions in the event of 

incidents involving discharges of radionuclides. Fabricio Fiengo 

Pérez is now working on four concrete objectives: “I first adapted 

the model for the Mol Nete to make it suitable for the Campine 

Emergency Plan. There will be a model for the Meuse which 

can serve as a diagnostic and predictive tool in the event of an 

accidental discharge. For the River Scheldt, I am developing 

a model that simulates the distribution of radionuclides in the 

Scheldt Estuary and the coastal area. Finally, the model will have 

a user-friendly interface, so that non-specialists and decision-

makers can use the information in a useful way.” 

The river model will have a 
user-friendly interface, so 
that decision-makers can 
use the information in a 
useful way.

Nete, Meuse and Scheldt
There are three locations in Belgium 

where liquid effluents from nuclear 

activities reach nearby rivers: the Mol 

Nete in Ezaart, the Meuse in Tihange 

and the Scheldt in Doel. Fabricio Fiengo 

Pérez has already applied his model 

to the Mol Nete and will focus on the 

Rivers Meuse and Scheldt over the 

next four years. Such an investigation 

is necessary because the River Meuse 

is the source of drinking water for 

about six million inhabitants in Belgium 

and the Netherlands. The Scheldt is 

the principal entrance to the second 

largest port in Europe. Both river basins 

encompass significant nature reserves.  

An accidental nuclear discharge would 

have enormous environmental, health 

and socio-economic consequences for 

Belgium.

Belgian nuclear power plants currently 

discharge waste water with very low 

percentage of radioactivity into the 

Meuse and the Scheldt as part of 

their routine operations. These routine 

discharges have no significant effect in 

either the short or the long term. In the 

event of an incidental or an accidental 

discharge, models need to be available if 

we are to draw up short- and long-term 

reports with regard to the effect on 

people and the environment. In the 

past, rather simple river models were 

used to estimate the transportation 

of radionuclides. These models can 

only be used for routine discharges. 

The Fukushima accident has made it 

clear that we need more sophisticated 

models to enable us to make a sound 

assessment of the risks following an 

incidental or accidental discharge. 
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The old animal facility in Geel dated 

from the 1960s and was no longer 

suitable for modern scientific research. 

The infrastructure did not comply with 

the regulations as laid down in the new 

Royal Decree concerning the protection 

of test animals, and had to close by 

2015 at the latest in. So, five years 

ago, a decision was made to build a 

new animal facility. The Belgian Nuclear 

Research Centre derived inspiration 

from the regional colleagues Janssen 

Pharmaceuticals and opened its own 

state-of-the-art infrastructure in 2014. 

The difference compared to the old days 

is huge, because the new legislation  

sets high standards for animal welfare. Mice 

are purchased with a health certificate and are 

kept in individually ventilated cages so that they 

cannot infect one another. There is always a toy 

in the cage so that the mice do not get bored. 

Because they are social animals, mice have 

to spend as much time as possible in groups. 

And music is played constantly because it 

keeps the mice calm.

Healthy animals, healthy research
The research team is doing its utmost to keep 

the mice healthy and to use as few animals as 

possible. This is one of the requirements of the 

ethics committee which gives its approval for animal testing. 

Moreover, the mice have to be checked every day, which is 

why SCK•CEN has employed two animal keepers. The checks 

follow a strict regime: showering, donning a sterile suit, then 

checking every single animal and registering this as proof of 

the checks. In addition to these routine checks, the Flemish 

authorities may carry out unannounced inspections. Every test 

must be approved by the ethics committee. Only when the 

researchers are given the go-ahead are they allowed to start 

an experiment on a limited number of mice. The Radiobiology 
unit uses the new animal facility for research contracts for the 

European Union, the European Space Agency (ESA) and the 

Federal Agency for Nuclear Control (FANC). Besides these, 

the Belgian Nuclear Research Centre also carries out its own 

research in order to expand its knowledge of radiation effects 

on the body.

SCK•CEN has been studying the long-term 

effects of low radiation doses on health 

for over 40 years.This uses mice because 

more than 90 per cent of their genome is 

identical with that of human beings. In order 

to work better and more ethically, SCK•CEN 

has invested 3 million euros in a brand-new 

animal facility. This makes it possible to 

carry out research under the best possible 

conditions for both humans and mice.

Animal welfare strengthens  
the quality of research
3 million euros for a ultramodern animal facility
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THE THREE R’S AS 
ETHICAL GUARANTEE 
Every experiment on animals must be 
submitted in advance to an ethics committee 
consisting of independent experts. They will 
assess whether an experiment complies with 
the three R’s:

Replacement
Is the animal model indispensable for the 
experiment or can it be replaced with 
research on a ‘lower’ animal species (fruit 
flies, worms, fish etc.)?

Reduction
Are as few animals as possible being used?

Refinement
Has the method being used been examined 
so that it keeps the suffering of test animals 
to a minimum?

21
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A very good study model
Mice have a genome which is more than 

90 per cent identical to that of human 

beings. They have a gestation period 

of 21 days and produce a litter of up 

to 8 embryos. This makes the mouse 

an excellent model for research into 

the development of the embryo, but 

also into pathologies such as cardio-

vascular diseases, neuro-degenerative 

conditions (Alzheimer’s, Parkinson’s) 

and various forms of cancer. For each 

experiment, the researchers look for 

the correct mouse from the numerous 

breeds and thousands of mutations. 

SCK•CEN focuses on external radiation 

with a low dose, so that the animals do 

not experience discomfort.  

Amongst other things, the researchers 

use the animal facility for the study of 

the long-term effects of radiation on 

foetal development. It would be ethically 

irresponsible to subject a human foetus 

to research. In mice, foetal development 

and any deformities are comparable, 

although their pregnancy only lasts three 

weeks. Another research subject is the 

development of the brain: in human 

embryos the brain is most susceptible 

between the eighth and fifteenth week. 

Scientists have deduced this from the 

findings on the survivors of the atom 

bombs dropped on Hiroshima and 

Nagasaki. People who were exposed 

to a high-level radiation dose at the 

foetal stage suffered certain health 

effects. How does this evolve exactly? 

This is being researched by irradiating 

pregnant mice at a particular point during their pregnancy that 

corresponds to the exposure of atom bomb survivors.

From the end of the 1960s – roughly 20 years after Hiroshima 

and Nagasaki – survivors were also diagnosed with cardiac and 

vascular problems. Scientists had always taken the view that 

the heart was strong and was not much affected by radiation. 

This turned out not to be the case, a finding which is significant 

for women who have been given radiotherapy for cancer of 

the left breast, because this is closer to the heart than the right 

breast. What is the effect of radiation on the heart, not acutely, 

but in the long term? Just as with cancer, cardiovascular 

risks are significant causes of death in our society. Even very 

thorough studies following Hiroshima and Nagasaki do not 

have the statistical authority to show that there is an enhanced 

risk of cancer from low-level radiation doses. It is only possible 

to discover the significance of low-level radiation doses for 

human health in the long term by performing radiobiological 

tests on animals. 

Yet another research project is concerned with the study of 

thyroid cancer among children following the Chernobyl nuclear 

accident in 1986. Lastly, researchers are measuring the 

effects of cosmic radiation and weightlessness in space travel. 

For example, the possibility of procreation in space is being 

examined on the basis of animal testing, from conception to 

the embryo.

22
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Only when the 
researchers are given 
the go-ahead will they 
be allowed to start an 
experiment on a limited 
number of mice. 

23
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Thetis had been in service since 1967 

and formed part of the Institute for 

Nuclear Sciences at Ghent University. 

The pool-type reactor functioned chiefly 

as a source of neutrons for the production of 

radioisotopes and for activation analysis. Thetis 

was permanently shut down on 17 December 

2003.

A team from SCK•CEN was given the 

assignment of coordinating the decommis-

sioning. Under the instructions of the university, 

the team took on all the preparatory tasks 

for compiling the administrative files required 

before, during and after the decommissioning 

process. The contractor, Belgoprocess, 

implemented the decommissioning, which took five months in 

2014. During this process, an expert from the SCK•CEN team 

was permanently on-site to carry out supervision, ensure nuclear 

safety and manage the materials database. 

In 2003, Ghent University shut down 

its Thetis research reactor permanently. 

Following the removal of the fuel in 2010, 

the Belgian Nuclear Research Centre 

prepared the decommissioning permit.  

FANC approved the permit in 2012, after 

which SCK•CEN took responsibility for 

the management of the decommissioning 

process, which was completed in 2014.

The first declassification of  
a nuclear reactor in Belgium
Managing the decommissioning of Thetis in Ghent

Thetis was a significant 
learning experience for 
SCK•CEN and future 
projects.

© Hilde Christiaens, Ugent
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Solution for radioactivity and asbestos
After the decommissioning, the team confirmed that part of the 

reactor vessel was still radioactive. It also turned out that the 

presence of asbestos had been underestimated. The asbestos 

was removed and it was decided that decay storage would be 

applied to the activated section of concrete in the bottom of the 

reactor vessel: the radioactivity will decay in time and fall below 

the release limit after approximately 30 years.

The complete decommissioning file has now been submitted to 

the authorities so that the declassification can be finalised. In the 

meantime, the team has begun to formulate a proposal for the 

decommissioning of other university installations in Ghent: the 

Cyclotron (circular accelerator) and the Linac (linear accelerator).

It goes without saying that the experience with Thetis has been a 

significant learning exercise for other decommissioning projects 

in which the Belgian Nuclear Research Centre is involved.
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In recent years, the Belgian Nuclear Research Centre has been 

developing a versatile irradiation facility which will replace the 

current BR2 research reactor in the future. This ‘Multi-purpose 

hYbrid Research Reactor for High-tech Applications’, MYRRHA 

for short, is designed to be a system driven by an accelerator 

(Advanced Nuclear System or ADS). Such an ADS consists of a 

particle accelerator linked to a subcritical reactor. MYRRHA is also 

able to operate in critical mode like a classic reactor. 

SCK•CEN scientists and engineers have been 

working on the development of the MYRRHA 

reactor without interruption since 1998. A new 

revision in 2014 again brought them a step 

closer to completion. However, they still face 

several challenges, related to both the budget 

and the technical aspects of the design.

Towards an advanced design  
for MYRRHA 
Development of the primary system is progressively taking shape

28
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MYRRHA facilitates a great deal of 
research
Rafaël Fernandez is the head of the Primary 
System Design unit and sketches out the 

objectives of MYRRHA: “This is a flexible 

research machine which enables numerous 

applications and research projects. For 

example, we can demonstrate the ADS 

concept with which we are able to efficiently 

separate and transmute large quantities of 

high-level and long-lived radioactive waste. 

The specific materials for this transmutation 

can be tested in MYRRHA.”

MYRRHA is being developed as a fast reactor. 

“It will be useful for developing fuels for future 

fast reactors and also for testing materials in 

relevant conditions. We will also be able to 

make a significant contribution to materials 

testing for fusion reactors,” says Rafaël 

Fernandez. “In addition, MYRRHA is also very 

suitable for the production of radioisotopes 

for medical applications and for carrying out 

industrial irradiation such as turning silicon into 

semi-conductors.”

Further improved
MYRRHA will be the first of its kind. Over 

the course of the years, the design has been 

systematically adjusted, taking into account 

the results of the research programme 

which is run in parallel with it. As of 2009, 

SCK•CEN has been using a revision system 

in order to maintain a clear view of the design 

evolution and to make it possible for research 

and development activities to take place 

simultaneously.

29

Rafaël Fernandez, 
head of Primary System Design
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At the end of 2012, Rafaël Fernandez’s team concluded that  the 

design of revision 1.4 contained some errors: “The mechanical 

tensions were too high for the core structure, while the neutronic 

flux for the silicon irradiation was too low. Furthermore, it was 

more desirable for the fuel to be used more efficiently, just as an 

additional safety system in the event of a nuclear disintegration.”

The reactor was developed further in the course of 2013 and 

2014 in order to respond to the new safety requirements and 

points for improvement. Rafaël Fernandez explains: “This new 

design is revision 1.6 – completed revisions end with an even 

number – and is characterised by a new nuclear structure for a 

larger core. This has completely solved the problem of the high 

tensions. The silicon irradiation units are integrated into the core, 

which makes it possible to obtain the desired radiation dose. 

Finally, there is a new cooling system to limit the consequences 

of a nuclear disintegration. These improvements have made the 

reactor quite a bit bigger. This affects the cost price.”

The design of MYRRHA 
is systematically adjusted 
on the basis of the 
research programme.

30
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€ 9 ...
9 million euros is the contribution 

received from the European 

Commission for MYRRHA via the 

MYRTE project (MYRRHA Research 

and Transmutation Endeavour), 

which was submitted in 2014 as 

part of the European Horizon 2020 

programme. 9 followed by three 

periods, because this funding 

represents the first step in the 

fulfilment of commitments made by 

European Commissioner Günther 

Oettinger in April 2014. The next 

step will be enhanced support 

through the InnovFin programme 

of the European Investment Bank, 

or the European Fund for Strategic 

Investment.

Hamid Aït Abderrahim
MYRRHA Project Director

Revision 1.6 was designed to be able 

to function with a water leak from a 

potentially defective heat exchanger 

in the reactor. It was decided in 2014 

that the design had to eliminate such 

potential water leakages. The operational 

temperatures were also revised so 

that the requirements for the oxygen 

concentration in the cooling medium 

could be reduced. This was necessary 

in order to control corrosion. Rafaël 

Fernandez’s team has taken these 

new insights from the parallel research 

programme on board: “These insights will 

result in a modified design for the reactor. 

In this way, we are paying extra attention 

to optimising the size of the reactor and 

therefore, also the cost price.”

31
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For the qualification of the MYRRHA reactor, 

a lot of research is needed. A new research 

facility will characterise the hydraulic and 

hydrodynamic behaviour of various full-scale 

reactor components.To this end, it is filled 

with almost 9,000 kg of lead-bismuth. The 

research is significant for the MYRRHA 

system designers and provides test data for 

the validation of numerical simulation codes.

Full-scale experiments
COMPLOT tests MYRRHA components

One of the specialities of MYRRHA is the 

cooling medium, a mixture of lead and 

bismuth (Lead Bismuth Eutectic or LBE). 

The COMPLOT facility (COMPonent 

LOop Testing) is a closed-loop 

experimental facility, circulating LBE 

for the purpose of performing various 

hydraulic measurements.

These measurements concern four 

important components of the MYRRHA 

reactor: the fuel assembly (loss of 

pressure and vibrations generated 

by the flow), the spallation target, the 

control rod and the safety rod. In the 

case of these rods, the operational 

principle and the insertion time are 

being investigated.

Each of these components is a full-size 

replica and is mounted vertically in a specially 

designed test rig which represents one 

channel in the core of the MYRRHA reactor. 

The loop is isothermal, which means that 

it operates at a constant LBE temperature 

for each test. The researchers can vary the 

temperature between 150 °C and 400 °C 

in order to register the temperature effects. 

COMPLOT is not radioactive and is intended 

for experiments focusing on the hydraulic 

properties of the components.
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MYRRHA core, particularly in the fuel assembly, are crucial 

for determining the dimensions of the primary pumps and for 

evaluating the possibility of passive decay heat removal that 

is associated with the decay of radioactive elements. It is 

of course also important to demonstrate the safety and the 

proper functioning of the control and safety rods in the heavy 

lead-bismuth mixture. 

Successful 9,000 kg lead-bismuth construction
SCK•CEN designed COMPLOT entirely in-house over the 

course of 2013. The mechanical construction was finished 

in January 2014, followed by the technical completion. In 

October 2014, the installation was filled with nearly 9,000 kg of 

lead-bismuth, which was then successfully pumped around the 

piping loop. So, COMPLOT is ready to be used.

In the meantime, the manufacture and the installation of the 

first test rig – the fuel assembly – is running at cruising speed 

and the researchers are preparing to measure the pressure 

losses at various flow rates. In 2015, it will be the turn of the 

hydrodynamic test of the control rod. The spallation target and 

the safety rod will get their turn later in the programme.

In COMPLOT, researchers 
investigate the hydraulic 
properties of the MYRRHA 
components.
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A new generation of nuclear facilities could 

offer a sustainable answer to the growing 

demand for low-carbon energy. They will be 

safer and more efficient and produce less 

waste. However, these fourth-generation 

nuclear reactors demand higher tempera-

tures, a much higher neutron flux and 

potentially aggressive cooling media, in 

particular liquid metals.

Materials for the fourth 
generation of reactors
GETMAT influences the choice of materials for MYRRHA

There is a great deal of interest at European 

level in the qualification and development 

of suitable materials for fourth-generation 

reactors (Gen IV). This was the reason for 

launching GETMAT (GEneration IV and 

Transmutation MATerials), a research project 

that ran from 2008 to 2013.

At the Belgian level, the Gen IV materials are 

strongly linked with the materials for MYRRHA 

because the Belgian Nuclear Research Centre 

will utilise this facility in anticipation of the  

Gen IV technology. GETMAT produced an impact on quite a 

few research activities which the research centre completed in 

2014. Within the framework of the European Energy Research 

Alliance, the project also resulted in a joint programme for 

nuclear materials that is coordinated by SCK•CEN. It forms 

an umbrella for all national and European activities for the 

development of Gen IV materials.

The GETMAT results have considerable implications for 

the material options for MYRRHA and the redesign of the 

components supporting the core. The qualification of the 

materials will largely be based on the GETMAT project results. 

There has, for example, been a study of the impact of chromium 

and carbon, the most significant alloy elements in Gen IV types 

of steel, on hardening and embrittlement under radiation. 

This resulted in new research activities at both SCK•CEN 

and European level. In conclusion, the GETMAT project has 

produced relevant results for a better understanding of the 

behaviour of materials in future fusion reactors.
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The GETMAT results have 
considerable implications 
for the material choices for 
MYRRHA.
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The Belgian Nuclear Research Centre is the 

driving force behind the Belgian EURISOL 

Consortium, an organisation whose mission 

is to support ISOL science in Belgium. At 

the same time, it will give an impulse to the 

development of ISOL@MYRRHA. 

ISOL science is soaring
SCK•CEN promotes intensive cooperation

European Organisation for Nuclear Research 

(CERN) in Switzerland, are all candidates. 

Thanks to ISOL@MYRRHA, SCK•CEN can 

also position itself as a significant knowledge 

centre in the development of EURISOL.

A forum for Belgium
The Belgian Nuclear Research Centre 

moun ted a campaign of scientific visits, meetings and 

discussions to strengthen ties with Belgian universities and 

research establishments. A Belgian EURISOL Consortium was 

founded, on the strength of the tremendous synergy between  

ISOL@MYRRHA and EURISOL. This is a forum for debate, 

scientific projects and joint R&D initiatives. Naturally, this Belgian 

organisation fits neatly under the European umbrella of EURISOL. 

The unique properties of the particle 

accelerator that will be linked to the 

future MYRRHA reactor, make it possible 

to develop a new-generation ISOL facility 

(Isotope Separation On-Line) in parallel. 

ISOL@MYRRHA will use up to 5 per 

cent of the proton beam in MYRRHA for 

the production of radioactive ion beams 

which are 100 times more intense than 

what is possible in current European 

installations. Besides the technological 

development, it is also important to 

make scientists enthusiastic about using 

this in the future.

At a European level, the development 

of EURISOL, the ultimate facility in 

Europe, is a collaborative project: the 

beam power of EURISOL will be 10,000 

times more intense than what is currently 

available. No decision has been made as 

to where EURISOL will be built. Research 

centres in France and Italy, as well as the 

Lucia Popescu, head of Physics and Technology Innovation
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Coordination from SCK•CEN
The Belgian EURISOL Consortium kicked 

off in 2014. Lucia Popescu, a researcher at  

SCK•CEN, is the coordinator: “Seven partners 

are contributing their expertise from their 

own particular background: Ghent University, 

the Catholic University of Leuven, the Vrije 

Universiteit Brussel, the Université Libre de 

Bruxelles, the von Karman Institute for Fluid 

Dynamics, Bel V and of course SCK•CEN,” 

she says. “I run the communications with 

external organisations and also represent 

our consortium in the EURISOL steering 

committee. We expect a lot from this 

national and international collaboration; in the  

meantime, dozens of European research  

centres have already become involved in the 

project. This interaction will ultimately contribute 

to the development of ISOL@MYRRHA at our 

research centre.”

New developments
Pierre Bricault, a world expert in ISOL 

technology, has been working at SCK•CEN for 

a year in order to further develop the conceptual 

design of ISOL@MYRRHA. Lucia Popescu: 

“We have completed the first detailed design of 

the facility which deals with the production of 

the radioactive ions. Together with employees 

at CERN, we have also put the final touches 

to the design of the target based on liquid 

lead-bismuth. The first prototype is currently 

under construction at CERN.”

Collaboration on medical 
applications 

In November 2014, the Belgian Nuclear 

Research Centre organised a workshop on 

medical applications with ISOL@MYRRHA. 

Lucia Popescu looks to the future with 

confidence: “Given the potential of the 

installation with regard to nuclear medicine, we 

have been approached by European partners 

with a view to starting up a consortium on this 

subject as well.”

10
experimental setups

The MYRRHA R&D programme 

is currently running at full power. 

MYRRHA is already visible and 

tangible, more specifically in the 

technology hall of SCK•CEN. In 

recent years, 10 installations were 

built to examine the various aspects 

of the behaviour of materials in 

lead-bismuth in practice. This was 

carried out using scale models 

as well as full-scale test facilities. 

The results are a decisive factor in 

the design of MYRRHA, and are 

necessary for the future licensing.

Peter Baeten
Advanced Nuclear Systems Institute Manager
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Energy issues make it difficult for policy-

makers. What are the advantages and 

disadvantages of nuclear energy with regard 

to generating electricity? Which materials are 

available to us, what can we do with them, 

and what waste materials will be left over? 

A scenario code for the fuel cycle of nuclear 

materials can contribute information to the 

decision-making process.

Code for fuel cycle sketches 
scenarios for the future
ANICCA delivers valuable information to policymakers

A nuclear reactor generates energy by splitting 

heavy atoms like uranium into smaller atoms, 

the fission products. But that’s not all: neutrons 

are captured by other atoms and will induce 

further reactions. The spent fuel from the reactor 

can be reprocessed after a cooling-off period to 

make new fuel, or alternatively be classified for 

permanent disposal.  

Depending on the options in the full fuel cycle  

– type of reactors, operating regime and 

reprocessing or not – the isotopes in this cycle will be different and 

will therefore have different impacts on the industrial processes 

related to this. 

Fuel
fabrication

Fuel
fabrication

Reprocessing

Waste
storage

ADS

Reactor



02 high-performance and innovative reactors I SCK • CEN 2014 highlights

39

The results of the code 
provide our policymakers with 
insight: which scenarios are 
better or worse?

A code provides insight
The intention of a fuel cycle scenario code is to model the different 

parts of the cycle, to connect these and create ‘material flows’. On 

the basis of these material flows, the derived parameters such as 

residual heat and radiotoxicity can subsequently be calculated for a 

given scenario. The results of such a code can help the authorities 

and the electricity providers make decisions about energy policies: 

which scenarios are better or worse?

There are a few of these codes internationally, but they are often not 

freely available or can only be used in a specific country. The Belgian 

Nuclear Research Centre regularly receives questions from Belgian 

policymakers regarding what are the consequences if they select 

certain options. In response to these questions, SCK•CEN thought 

it appropriate to develop a code specifically for Belgium, by using 

a modern software language. The ANICCA project (Advanced 

Nuclear Inventory Cycle Code Anicca) is run in collaboration with 

GDF SUEZ Tractebel. 

The first functional version is ready
SCK•CEN first drew up the functional 

specifications in 2013. GDF SUEZ Tractebel 

carried out a review, whereupon a draft version 

of the code was programmed. On the basis 

of their own feedback and that of GDF SUEZ 

Tractebel, the specifications were revised and 

a new implementation was created. The code 

is now operational: it is capable of simulating a 

simple scenario and the requested parameters 

can be easily supplied. The researchers handed 

over the first version to GDF SUEZ Tractebel for 

further tests. 

The Belgian Nuclear Research Centre will soon 

commence a project to improve the physical 

models in the various building blocks of the 

code. The researchers will also compare this 

code with other ones on the basis of international 

benchmarks.
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Are there new types of neutrinos? And can 

they explain the existence of dark matter 

in our universe? The SoLid experiment in 

the BR2 reactor seeks to provide irrefutable 

evidence of their existence or non-existence 

by 2018.

In search of new neutrinos  
and … dark matter
The return of fundamental research to BR2

A consortium of three French, two British, and four Flemish 

universities and research institutions, including SCK•CEN, 

started in 2014 on the construction of a neutrino experiment in 

the BR2 reactor. A reactor such as this is an extremely intense 

source of neutrinos: elementary particles that are generated as 

a by-product of nuclear beta decay. BR2 is particularly suitable 

with regard to carrying out this measurement because of the 

compact core, the high operating capacity, sufficient space for 

placing a fairly large detector, and the extremely low background 

radiation.

Three flavours or more?
For decades, neutrino experiments have been carried out 

everywhere around the world in both commercial and research 

reactors to precisely determine the characteristics of neutrinos. 

Researchers have been confronted with unusual phenomena 

during this process that cannot be explained by the current 

formal theory of elementary particles, the so-called standard 

model. 

40
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Edgard Koonen, head of the Reactor Control and Experiments 

unit, cannot hide his enthusiasm: “The standard model in 

particle physics posits that neutrinos exist in three generations 

or ‘flavours’: neutrinos (electron-neutrinos or e-neutrinos), 

muon-neutrinos and tau-neutrinos. Each type of neutrino has 

its own anti-particle: an anti-neutrino. But maybe the research 

will show that there is a fourth type of neutrino.”

12,000 sensor cells
With SoLid, the neutrino experiment in the BR2 reactor, the 

initiators want to come to a definitive conclusion about a 

number of anomalies. Steven Van Dyck, manager of BR2, 

explains: “SoLid stands for ‘Search for Oscillations with a 

Lithium-6 Detector’ and is based on an innovative concept 

that is applied to an old method to detect neutrinos. Once 

every 1020 times, a neutrino deriving from our BR2 reactor 

will interact with the SoLid detector and thereby produce 

a neutron and a positron, the anti-particle for the electron. 

The instrument will absorb both particles and convert them 
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into flashes of light whose intensity 

and elapsed time are characteristic for 

neutrino interactions.”

The SoLid detector is made up of 

roughly 12,000 sensor cells that are 

capable of recording the precise location 

and energy of the neutrinos detected. 

As a result, the detector is able to 

measure the number of neutrinos the 

reactor produces, with a high degree 

of accuracy. Researchers can use this 

measurement to monitor the capacity 

and fission products from any reactor 

whatsoever in a non-invasive manner. 

This creates interesting possibilities for 

non-proliferation applications. 

SoLid has a clear objective for the next 

three years, according to Koonen and 

Van Dyck: “It will mainly collect data at 

the BR2 reactor to demonstrate whether 

part of the neutrinos produced in the 

reactor core are transformed into new 

exotic types of particles.”

From prototype to large detector
Since 2013, there has been a prototype of SoLid, made 

up of 64 sensor cells, at BR2. This prototype with the name 

NEMENIX records data in order to demonstrate the usability 

of the technology. A first module of the detector was installed 

in November 2014 with dimensions of roughly 0.5 m3 and a 

weight of 1 ton. Steven Van Dyck: “The module collected data 

up to and including January 2015. A first observation of the 

total neutrino flux in BR2 was compared with the most modern 

reactor models. The first module will collect dozens of terabytes 

of data per month which will be analysed in the laboratories of 

participating institutions using the the computing grid concept of 

CERN (the European Organisation for Nuclear Research).”

Reactor BR2 proves to be 
exceptionally suitable for 
detecting neutrinos.
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12,000
miniature flash cameras to 
ensnare the sterile neutrino

12,000 special miniature cubes  

– with a total weight of 5 tons –  

are needed to cause the interaction 

of some 1,000 neutrinos among the 

1024 neutrinos (1 million × 1 billion ×  

1 billion) that are produced by 

the BR2 reactor every day. Every 

interaction creates a miniscule, but 

measurable flash of light. This is 

how we hope to demonstrate the 

existence of the fourth neutrino 

variant. This variant is needed in 

order to fully prove the physical 

elementary particle model of the 

atom – the overall structure of the 

primary building blocks from which 

every atom is made.

Leo Sannen
Nuclear Materials Science Institute Manager

The installation of the first SoLid 

sub-module is only the start. When 

reactor BR2 is shut down in 2015 for 

complete refurbishment, the instrument 

will be scaled up by a factor of five to 

create a detector that is capable of 

completing the fundamental research 

programme around exotic neutrinos. 

Thanks to the Flemish Hercules 

Foundation and the Fund for Scientific 

Research (FWO), the financing of the 

project is largely complete, but to ensure 

that it can be paid for it is still necessary 

to overcome various logistical and 

technological hindrances to the scale-up.

Edgar Koonen looks at the future with 

confidence: “SoLid is an exceptional 

instrument. Technicians from Flemish 

institutions built it up, making use of 

unique materials. For the planned 

expansion in 2015, the production of tens 

of thousands of detection components 

will be entrusted to the industry, together 

with the know-how to process these 

materials in a safe and reliable way.”
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SCK•CEN was asked to perform a series of 

experiments for the construction of the new 

Jules Horowitz research reactor in France; a 

superb opportunity to combine its knowledge 

in the areas of engineering, reactors and post-

irradiation research. All these strengths together 

led to an inventive solution to a question that 

appeared unanswerable at the start.

EVITA completes experiments 
for fuel qualification 
The result of intensive cooperation between various disciplines

Testing fuels to their limits
Qualifying fuels works as follows: they are 

gradually exposed to higher and higher 

capacities and used up to a higher and 

higher burn-up (the degree to which the 

fuel is consumed). For the U3Si2 fuel, the 

tests had already been carried out at lower 

capacity and lower burn-up in the past, 

and the main issue was to test the limits 

of the fuel.  

Bridging the difference in conditions
The thermohydraulic conditions in the French reactor and the 

BR2 research reactor initially appeared to be very different from 

each other; namely the coolant water speed is higher than in 

BR2. To bridge that difference, SCK•CEN built an installation 

in the BR2 reactor that was given the name EVITA: Enhanced 

Velocity Irradiation Test Apparatus. This half-open loop pumps 

water out of two peripheral channels in the reactor at increased 

speed through the BR2 central irradiation channel. The fuel 

assembly to be irradiated is found in the channel. It is possible 

to monitor parameters such as pressure, water speed and 

temperature during the irradiation. 

Thanks to the half-open design of EVITA, it was possible to keep 

using the safety facilities of BR2 itself, which was not possible in 

a closed cycle that works independently of the reactor. Inserting 

this loop in the centre of the reactor core placed great demands 

on the BR2 reactor with regard to the reactivity checks and the 

neutron calculations. 

The Cadarache research centre, 

belonging to the Commissariat à 
l’Energie Atomique et aux Energies 
Alternatives (CEA), is building the new 

Jules Horowitz research reactor in the 

south of France. A choice was made 

to use low-enriched fuel (uranium-

molybdenum alloy or U-Mo), but it was 

impossible to qualify the U-Mo fuel in 

time for the start-up of the reactor. For 

this reason, CEA decided to use another 

fuel based on uranium silicide (U3Si2), 

which had already been qualified for 

lower capacities. The Belgian Nuclear 

Research Centre was asked to carry 

out a series of experiments in reactor 

BR2 in order to qualify this fuel for the 

conditions in the Jules Horowitz reactor 

as well. 
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Measurement benches for 
post-irradiation research
A total of seven fuel assemblies were 

irradiated in EVITA in the previous five 

years, five of which were within the test 

programme. Four of the five irradiated 

elements were brought up to very high 

local capacities and high burn-up. Post-

irradiation research then followed. Central 

to this was the swelling of the fuel plates 

(most research reactors use plate-shaped 

fuel elements instead of needles), the 

stability of the entire fuel assembly, the 

oxidation of the plates and the evolution 

of the fuel microstructure itself. 

In order to carry out this post-irradi-

ation research as precisely as possible, 

SCK•CEN developed two measurement 

benches: CALIMERO, to investigate the 

stability of the entire fuel assemblies, 

and BONAPARTE, to measure the 

plate thickness and oxide thickness 

of individual fuel plates. In addition, 

the distribution of the burn-up of the 

plates was measured using gamma 

spectrometry and compared with the 

calculated values. After cutting up 

some plates, the development in the 

structure of the fuel in the plate was 

investigated using microscopy, and a 

third observation of local burn-up was 

completed by radiochemical means.

45
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The post-irradiation research demonstrated 

that the fuel undergoes significant changes 

under irradiation, but that the design of the fuel 

assembly remains stable up to very high levels 

of burn-up and capacities. The design did 

demonstrate a weakness at the level of the small 

boron-containing plates that are incorporated 

outside the fuel area into the plate, but, following 

adjustments to the boron concentration, that 

problem was solved. It was therefore certainly 

useful to carry out the experiments under 

representative conditions.

Loop dismantled and discharged
In 2014, the last irradiated fuel element was 

discharged from the loop, which was also taken 

out of the reactor and partly dismantled.The 

most recent post-irradiation tests have started 

and will end in the first half of 2015. The result will 

be a considerable dataset which will significantly 

expand the area within which U3Si2 fuel is 

qualified. This means that this fuel can also be 

used safely for highly demanding applications. 

With the data collected by the EVITA programme, 

CEA will draw up a qualification file and ask for 

permission from the French safety authorities to 

use this fuel in the future Jules Horowitz reactor.

The EVITA project has now been completed, 

but of course the plans and certain parts of the 

loop are available for other potential applications 

in the future. EVITA was largely 

the result of the efforts of 

engineer Philippe Benoît, 

who lost his life in an 

aeroplane accident in 

2011.
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SCK•CEN is going for LIBERTY 
with Japanese colleagues  
New setup for research into structural materials

During the planned refur-

bishment of the BR2 reactor, 

CALLISTO will be removed. 

This inevitably means the end 

of one of the most flexible 

irradiation rigs at SCK•CEN. 

To partially deal with the gap 

this creates, a new experi-

mental installation was built 

that makes it possible to 

precisely monitor the duration 

and temperature during 

the irradiation of structural 

materials.
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Cooperation with Japan
The Belgian Nuclear Research Centre has 

been engaged in intensive cooperation 

with the Institute for Materials Research 

(IMR) at Tohoku University in Japan for 

many years. They started to design 

LIBERTY in joint consultation in 2012. 

IMR wishes to conduct experiments in 

conditions that are similar to the tests 

that were carried out at the time at the 
Japan Materials Testing Reactor. This 

was modernised between 2007 and 

2011, but has not yet been restarted 

after the earthquake in 2011.

The new rig has been given the name of LIBERTY: LIfting Basket 

in the Experimental Rig for BR2 Thimble tube sYstem. It is based 

on an earlier installation, but distinguishes itself with a number of 

significant improvements. This enables a lot of different testing 

conditions. Thus, it is possible to load five ‘needles’ in LIBERTY: 

long narrow tubes in which the materials to be tested are placed. 

The great advantage is that the researchers are able to achieve 

an exceptionally large number of specifications, because they 

can remove each needle during the reactor operation from the 

reactor core. This makes it possible to select the irradiation 

period. Each needle can include adapted instrumentation, such 

as heating elements, in order to achieve different and very high 

temperatures. What is more, LIBERTY is equipped to test large 

material samples.
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to hold the samples in their holders, but also gaps filled with gas 

for thermal insulation, thermocouples and electrical heating. This 

limited space places high demands on the thermal design and 

the construction. IMR manufactured the needles, the design and 

quality of which were validated in consultation with SCK•CEN. 

First irradiation campaign successful
The Japanese partners witnessed the successful start-up of 

LIBERTY on 1 October 2014. During this first cycle, two of 

the five needles were already extracted without problems from 

the reactor core after they had reached the desired irradiation 

duration. The other two needles were successfully irradiated 

during a subsequent cycle, after which it was possible to 

discharge the five needles.

It was possible to complete the LIBERTY 

project thanks to good cooperation 

between many departments and experts 

from varying fields of knowledge at 

the research centre. Parts of LIBERTY 

were manufactured and assembled in 

2013 and 2014. This occurred largely 

at SCK•CEN. An extensive electrical 

installation was developed in parallel, 

with which it is possible to register and 

process all temperatures and other 

data. The Belgian Nuclear Research 

Centre also dealt with testing the 

electrical installation (control, alarms, 

safety limits etc.) and the setup. In the 

meantime detailed procedures and 

an intensive training programme with 

practical courses were developed. 

The internal and external safety 

services subsequently approved the 

installation and the Committee for the 

Evaluation of Experiments issued a 

positive recommendation with regard 

to implementing an irradiation test. The 

icing on the cake was the final testing 

work on LIBERTY in the BR2 reactor.

The first needles for LIBERTY were 

designed together with IMR; specialised 

and delicate work. The needle has a 

diameter of only 18 mm and not only has 
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Our Japanese partners 
witnessed the successful 
start-up of LIBERTY on  
1 October 2014.

Feedback from the irradiation 
campaign
The needles and irradiated samples 

will be decommissioned in the course 

of 2015 in the hot cells at BR2 and 

SCK•CEN’s Laboratory for High and 

Medium High Activity. The material 

samples were transported to the various 

Japanese universities via IMR for analysis 

and scientific research. The lessons from 

this experiment will serve as the basis 

for improvements in the installation 

and a more precise determination of 

the possibilities and limits. In this way, 

researchers can expand and improve 

the irradiation possibilities for future 

experiments and clients. 

Our Japanese colleagues are meanwhile 

setting up a new irradiation campaign, 

so that they can load new needles 

into LIBERTY immediately after the 

modernisation of BR2.
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More than 256 hectares of the SCK•CEN 

estate are included in approved forest 

management plans. So there is an obligation 

to take care of the forest area. But there 

is more to this: both at the request of third 

parties and on its own initiative, SCK•CEN 

is taking measures to improve the ecological 

context and support projects for specific 

populations.

“We give nature a helping hand”
Three initiatives to improve the ecological context

In 2014, the Belgian Nuclear Research 

Centre put its weight behind three 

ecological projects: cutting down a 

thin strip at the edge of a forest, the 

expansion of bird housing for nest box 

research, and the installation of breeding 

boxes for sand martins and starlings.

Cutting down a thin strip at the 
forest edge
Nature society De Gagel manages a heathland 

area that is mainly edged with conifer forests 

that are the property of the Belgian Nuclear 

Research Centre. The society requested 

permission to create a less abrupt transition 

between the open heathland vegetation and 

the forest. In consultation with the policy 

advisor at the Agency for Nature and Forests, 

it was decided to fell a narrow band of trees 

in the adjoining parcels of land belonging 

to SCK•CEN with a maximum width of 15 metres, in a wave 

pattern. 

Harry Meynen leads the forest management team and knows 

the natural area intimately: “This felling was not included in the 

felling scheme in the approved management plan. That is why 

we requested a change from the Agency for Nature and Forests 

to cut down a total 414 trees in a narrow strip at the edge of 

the forest. After a few years, the natural regeneration of the strip 

between the heath and the forest will continue, thus creating an 

attractive transitional zone. Moreover, this new vegetation will be 

of great added value for insects, birds and small mammals.” 
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Expanding bird housing for 
nest box research
Approved bird ringers have already been 

active for many years on the site. Harry 

Meynen knows them well: “They are 

continuing a tradition in Belgium that 

started some 100 years ago in order to 

gain insight into the migration patterns 

of birds in the wild. In the forest area of 

SCK•CEN, members of the Flanders 

Barn Owls study group annually ring the 

chicks of breeding birds of prey. There 

are dozens of nest boxes on the land for 

smaller songbirds, built to suit various 

species.”

A further 32 new nesting boxes appeared 

in 2014 for various kinds of tits, pied 

flycatchers, the common redstart and 

the nuthatch. For this reason, there are 

some 120 nest boxes on the estate at 

the Belgian Nuclear Research Centre 

which are 90 per cent occupied, proof 

that expanding nesting facilities for such 

birds is worthwhile.

Harry Meynen’s forest management 

team will install more new nest boxes 

in the spring of 2015: “The ringing work 

linked to this not only offers ringers an 

insight into the migration patterns, but 

also into the survival and dispersion of 

various bird species.”
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Installing breeding boxes for sand 
martins and starlings
There are approximately 6,500 breeding pairs 

of sand martins in Flanders. Their numbers are 

rapidly diminishing due to the loss of suitable 

breeding sites. But starlings are not doing 

well either. Their numbers fell by no less than  

52 per cent in Western Europe between 1980 

and 2011. Bird Protection Netherlands made 

2014 the ‘Year of the Starling’ because the 

numbers of breeding pairs in the Netherlands 

have been falling by on average 4 per cent 

annually over the past 30 years.

What can SCK•CEN do about this? Harry 

Meynen: “Our team has constructed breeding 

boxes for 50 breeding pairs that are suitable 

for both bird species, mainly using recycled 

materials. The starlings immediately spotted 

them. They were there within days of the 

breeding boxes being installed, and dozens of 

eggs were laid soon after.”  

Meanwhile, we have to wait and see whether 

the sand martins find their way to the breeding 

boxes. Or maybe the starlings will not put up 

with other visitors?

There are 120 nest boxes 
hanging on our estate that 
are 90 per cent occupied.

Harry Meynen, special forester
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In 2014, the Belgian Nuclear Research Centre 

obtained a medium term environmental permit 

for a class I company. This became possible 

once the authorities had clearly defined the 

rules for nuclear institutions. Having obtained 

this permit, SCK•CEN is now working on 

improving a number of points and is paying 

close attention to raising awareness and 

education.

“An environmental permit  
is like a driving licence” 
Green light until 2031 

In addition to nuclear facilities such as reactors and nuclear 

laboratories, SCK•CEN also operates all kinds of non-nuclear 

facilities, which involve the discharge of waste water, disposal 

sites for hazardous substances, laboratories, groundwater 

extraction, and various technical facilities, such as transformers, 

heating and cooling facilities.

Uncertainty ruled
For a long time there was uncertainty for nuclear companies and 

institutions: did they need an environmental permit in addition to 

a nuclear operating licence? The authority to issue such permits 

is split between the federal and the regional governments. 

This did not make the situation any easier: the Belgian Nuclear 

Research Centre is a federal public utility foundation, while an 

environmental permit is a matter for 

the Flemish government. Then again, 

monitoring ionising radiation is a federal 

matter. 

In 2010, the government at the time took 

the first steps in a draft protocol to clarify 

the licensing procedures for nuclear 

companies. A reciprocal exchange of 

information between the competent 

authorities was established. This was an 

additional reason to work on creating an 

environmental permit.

Inadequate licensing
An analysis of the licensing situation 

showed that there were, in particular, 

no current and complete environmental 

permits for the non-nuclear facilities. 

It was necessary to get to work on an 

environmental permit. 

Hilde Swerts took up the position of 

environmental coordinator in order to 

steer the project in the right direction: 

“I determined that there were a number 

of areas where we were not compliant; 

SCK•CEN was inadequately licensed. 

In 2012 we started a dialogue with the 

main authorities involved who have a 

say in granting environmental permits, in 

particular the Federal Agency for Nuclear 

Control, the Flemish government’s 
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department for Environment, Nature 

and Energy, and the Province of 

Antwerp. We discussed the issues at 

consultative meetings and we looked for 

a constructive way to rectify the licensing 

situation as quickly as possible.”

Application follows 
well-trodden path
On the basis of the agreements that 

had been made, Hilde Swerts started 

the draft of an environmental permit 

application: “This is an extensive file with 

general information about the company, 

technical data for all of the facilities for 

which a permit application is being 

made, and plans. These documents 

were not readily to hand. It was a matter 

of inventorying, analysing and processing 

all this information. Furthermore, we 

needed to design the plans, which was 

a lot of work. Fortunately, I could count 

on the cooperation of colleagues from 

various departments and buildings.”

SCK•CEN followed the legally established application procedure, 

says Hilde Swerts: “In the spring of 2014, we submitted the 

application file to the Province of Antwerp. This was assessed 

by various advisory bodies, and there was also a public inquiry 

by the municipality of Mol. I followed the case actively during the 

public consultation period. There were questions that required 

an expert answer, and the environmental permits section at the 

department for Environment, Nature and Energy came to the site 

to inspect and assess the facilities for which a permit was being 

requested.”

On the basis of the recommendations, the provincial 

environmental permit committee gave its recommendation to 

the executive of the Province of Antwerp, so they could take the 

final decision. The Belgian Nuclear Research Centre received the 

news at the end of September 2014: the environmental permit 

was granted for all requested facilities until 2031.
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New challenges
But that is not the end of the permit 

story. The first challenge is to keep the 

licensing situation up-to-date. Every time 

certain activities are expanded or shut 

down, the environmental coordinator 

has to assess whether it is necessary to 

request a change to the environmental 

permit. Hilde Swerts: “Moreover, 

numerous environmental conditions are 

attached to the operation of the facilities. 

SCK•CEN now has the correct driving 

licence, but it is also necessary to comply 

with the traffic rules. I therefore check 

whether our facilities continue to fulfil 

the requirements. The first steps were 

already taken at the same time as the 

application for an environmental permit: 

on the basis of a conformity analysis of the 

facilities with the greatest environmental 

impact, the issues were mapped out 

and we started the necessary corrective 

actions. Such a process requires time 

and constant monitoring. I stimulate the 

environmental awareness of colleagues 

by sensitising them to care for the 

environment, communicating with them 

about legislation, education and giving 

advice about new projects.”

Lastly, the Belgian Nuclear Research 

Centre is faced with a new challenge: the 

authorities have decided to integrate the 

environmental and town planning permit 

into a single procedure. The Belgian 

Nuclear Research Centre keeps a close 

eye on developments and is taking 

action to bring the permit situation up to 

date in this respect.

2031
Environmental permit  

as milestone

As a public utility foundation and 

nuclear research centre, SCK•CEN 

is particularly aware of its respon-

sibilities with regard to the envi-

ronment. The acquisition of the 

environmental permit represents a 

clear milestone, and is an additional 

incentive in the further integration 

of the environment factor into all 

processes. The continued moni-

toring and further improvement of 

our environmental performance 

is, in fact, a major component of 

our objectives. Our environmental 

permit, valid until 2031, forms the 

cornerstone for further develop-

ment of the environmental policy at 

SCK•CEN.

Fernand Vermeersch
Head of the Internal Service for Prevention 
and Protection at Work
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How can the Belgian Nuclear Research 

Centre generate more income to 

maintain its high scientific level? Ivan 

Pittevils, Director of the restructured 

Business Development & Support 
department, explores the possibilities.

Interview with
Ivan Pittevils,
BD&S director

Business Development & 
Support full speed ahead

“Valorising 
knowledge 

is a skill”
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For many years, SCK•CEN has itself been generating 
income in addition to the subsidies it receives from 
the federal authorities. To what extent is it possible 
for that contribution to develop further?
Ivan Pittevils: Government subsidies absolutely do 

not increase with the cost of living, whereas the costs 

of SCK•CEN keep increasing: wages, costs of goods or 

services supplied to us by third parties, and the cost of 

investments to be able to maintain our high scientific level. 

Currently, the federal government is still providing 40 per 

cent of the required resources, while the Belgian Nuclear 

Research Centre generates 60 per cent of its income itself.

In the meantime, the Belgian Nuclear Research 
Centre needs significant investment, for example to 
modernise the BR2 reactor in 2015.
Ivan Pittevils: We have to tackle new and more varied 

challenges. The federal government has few spare 

resources to hand out and SCK•CEN, indeed, is facing major 

necessary investments and, furthermore, the investments 

in safety imposed by the authorities. The operating costs 

continue to increase steadily and, as a consequence of the 

modernisation of the BR2 reactor, we will see part of our 

own income disappear for a while.

Is there an instant solution to this?
Ivan Pittevils: SCK•CEN is making every effort to make up 

for the temporary loss of part of its own income. We will 

succeed to some extent. But this situation also shows that 

it is in addition necessary to make structural changes that 

will contribute to a long-term strengthening of our financial 

position. A solid basis will keep us at the top of the nuclear 

research world and make us an attractive employer for 

scientists.
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So it’s a matter of valorising your 
own knowledge. But how does such 
an organisation start with this?
Ivan Pittevils: We first made an analysis 

of our own income. The result came as 

no surprise: our income mainly comes 

from the nuclear sector. This is logical, 

because there is a demand here, and 

of course you cannot offer the specific 

services that SCK•CEN offers to other 

parties. We have to comply with the 

regulations and conventions. Yet there 

are still opportunities.

What are these? 
Ivan Pittevils: In a first phase, we need to build on what we 

already have. It struck me first of all that SCK•CEN holds few 

patents. For this reason, we are going to have an automatic 

procedure to take account of the potential for intellectual 

property rights from the start of each project. A second important 

trump card we have is our experience with radioisotopes for 

medical use. We now need to respond proactively to the rapid 

developments in nuclear medicine, by supplying basic products 

for the development of specifically targeted cancer treatments. 

Thirdly, many older nuclear power plants will have to be shut 

down in the coming decades. This means decontamination, 

decommissioning and demolition. Organisations can call on the 

Belgian Nuclear Research Centre, because we have experience 

of this, including the decommissioning of our BR3 reactor. We 

are one of the world’s few institutions that can say that it has 

decommissioned an entire nuclear reactor. It would be great if 

we could help Japan with decommissioning a number of power 

plants … Therefore, there is potential in various fields, and no 

doubt other opportunities will also arise.

Does SCK•CEN have the people in its organisation 
to realise these ambitions from a strategic, legal and 
commercial point of view?
Ivan Pittevils: This question inspired the management to convert 

the role and structure of the former Business Support Unit into 

Business Development & Support (BD&S), and to place the 

emphasis on business development more than before. For this 

reason, we are reinforcing our department with new employees.

There is potential in 
various fields, and no 
doubt other opportunities 
will also arise.
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135
executives attend people 
management programme

Following an extensive internal 

survey and preliminary discussions, 

135 executives have started the 

people management programme. 

The objective is to create awareness 

within our executives that will help 

them to make better use of their 

own talents and those of their staff. 

People are the most valuable asset 

of a research institution. More than 

ever, our policy is aimed at giving 

our staff opportunities to develop 

further, including their soft skills.

Christian Legrain
Secretary-General

Have you started any actual projects 
in the meanwhile?
Ivan Pittevils: Yes, in various areas. When 

I looked at our own income streams, 

my eye fell on a contract to supply an 

irradiated product to a company in the 

pharmaceutical sector here in Belgium. 

This certainly holds more potential. We 

could even perhaps create subsidiary 

companies from this. Furthermore, 

our legal department is preparing a 

procedure where we investigate the 

patent potential of a project at certain 

points in time. This begins right at the 

start, of course. Lastly, we can also look 

for more financial income via spin-offs or 

joint ventures; these build on scientific 

developments and take a step towards 

the commercialisation of products that 

have been developed. Part of the income 

from this can be ploughed back into 

SCK•CEN.

Does this mean that the Belgian 
Nuclear Research Centre is going 
down a commercial road?
Ivan Pittevils: No. We must not lose sight 

of one thing in all of this. In our search 

for additional resources, we must bear in 

mind that we are not going to become 

a profit-driven company, but rather that 

we are going to develop our research 

infrastructures at a high level and keep 

on attracting highly talented specialists. 

In other words, we want to develop our 

economic activities so we can devote the 

resources from this to the realisation of 

SCK•CEN’s aim: to constantly expand 

and broaden nuclear science.
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At the start of 2015, all ICT staff moved to 

their own building. The existing telephone 

building was drastically refurbished 

and expanded with a brand-new data 

centre. SCK•CEN’s ICT customers hardly 

noticed a thing, partly thanks to the close 

supervision of its own technical services 

and the experience of ICT, the move took 

place without a hitch.

Hello, helpdesk?
Former telephone building now beating heart of ICT

More than 60 years of ICT history
From the time that it was founded in 1952, 

the Belgian Nuclear Research Centre has 

had its own ICT service, at the time known 

as ‘applied mathematics’, which had its 

own building. With the split from the Flemish 

Institute for Technological Research (VITO) in 

1991, the building and the ICT infrastructure 

were transferred to VITO. This was the starting 

signal for the Infoplan project for SCK•CEN: the 

expansion of its own ICT infrastructure.  

By 1994, a network, servers and extensive numbers of PCs 

were operational and new employees were recruited. The 

Infoplan team grew quickly and moved from one building 

to another and found itself a home in 1999 in the Medicine 

building, where, with limited resources, a small server room 

was installed. A second server room was set up in the BR1 

building. The group kept on growing and eventually, the team of 

software developers had to yet again move to another building.

The project to refurbish the buildings 

has been ongoing at the Belgian 

Nuclear Research Centre for many 

years. When it was the turn of the 

centrally located Geneeskunde building 

(medicine), it turned out that it was too 

small to house all the services there 

in a satisfactory manner. One of the 

solutions was to move the Information 
and Communication Technology expert 

group (ICT). The old telephone building, 

which years ago used to have a giant 

switchboard, turned out to be the ideal 

location to bring all ICT collaborators 

together in one building. For this reason, 

it was decided to expand it and convert 

it into a fully functioning ICT building, 

including a modern data centre.
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Modern data centre 
The existing telephone building was 

completely refurbished, reorganised and 

extended by one floor, technical areas 

and a data centre. Today SCK•CEN 

has a modern and energy-efficient data 

centre, where the critical network and 

server infrastructure is centralised and 

optimally secured with, among other 

things, a burglary-proof outer skin, 

permanent surveillance and access 

controls. The data centre includes the 

new central glass fibre hub for the entire 

campus, and accesses to the Internet. 

Ready for the future, it accommodates 

the servers, storage capacity and 

security equipment. There is also room for a latest generation 

computing cluster. If need be, the data centre can be expanded 

even further. Thanks to its own emergency power supply and a 

diesel-driven generator, the entire ICT building can continue to 

operate autonomously in the event of a blackout. This guarantees 

the operational capability of the ICT infrastructure.

All together
Today, ICT consists of three teams: helpdesk, system management 

and software development. This is the first time that all 22 ICT staff 

find themselves together in their own building. This will certainly 

improve both work organisation and the services to end users. 

Moreover, this supports the involvement of ICT in various major 

company projects, including cybersecurity. 

This is the first time 
that all ICT staff find 
themselves together 
in their own building.
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Research centres such as SCK•CEN are more 

and more dependent on digital systems and 

IT tools. This increases the risk of viruses and 

cyberattacks. The new Cybersecurity group is 

taking added preventive measures to protect 

against potential ICT vulnerabilities even better.

CIA increases cybersecurity
Integrated approach to digital risks

The ICT expert group has been moni- 

toring the protection of information and 

communication technology at SCK•CEN 

for many years. The Cybersecurity group 

was set up in order to go a step further. 

They have launched a project to manage 

cybersecurity. The underlying principle 

is a general pattern that determines 

policies and the responsibilities for risk 

management.

All components taken together
Cybersecurity covers more than just 

computers and network connections at the 

Belgian Nuclear Research Centre. This also 

concerns all digital components that can be 

operated, like lighting, ventilation and testing 

equipment. For this reason, an inventory was 

created of all the components that qualify for 

cybersecurity. The cybersecurity team looks 

at the specific risks in cooperation with the owners of the 

equipment.

Monitoring ‘CIA’
There will be special software that monitors the network to 

control cybersecurity continuously, to remove viruses and to 

check whether there is communication with suspect addresses.

SCK•CEN constantly develops new software. From now on, 

developers and the security team will together research which 

measures they can take to make information more secure. 

They always assess the ‘CIA’ of the information: confidenti-

ality, integrity and availability. The security team examines every 

element of information to see whether the CIA is guaranteed and 

what the consequences will be if one of the three components 

is missing. 

In the meantime, a first series of tests has been carried out. No 

traces have been found of long-term and targeted cyberattacks.
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INTERNAL INFORMATION 
CAMPAIGN
All major research centres are working on applying 
specific ISO and EN standards for cybersecurity to their 
own environment and management systems. What is 
special about the Belgian Nuclear Research Centre is 
that researchers are themselves responsible for their 
equipment, while in many companies, there is an ICT 
department to monitor this. Several hundred employees 
are therefore involved in the cybersecurity programme. 
A large internal information campaign will motivate them 
to participate in this.
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Making knowledge that has been gained, 

available to society: this is the aim of the 

SCK•CEN Academy for Nuclear Science and 

Technology. The training package has been 

expanded with courses on decommissioning 

techniques for nuclear installations and radiation 

protection in the medical sector. More than ever 

before, the specialists at the Belgian Nuclear 

Research Centre are sharing their expertise with 

the world.

SCK•CEN Academy shares 
expertise with the world
Decommissioning & Radioprotection in health care

SCK•CEN has many years of ex- 

perience with regard to nuclear science 

and technology. Its researchers 

perform innovative research day in 

day out and have major and unique 

nuclear installations available to them. 

Of course, SCK•CEN is known as an 

institute for nuclear research, but it is 

also a partner for training courses, both 

in Belgium and abroad.

Crucial knowledge about 
ionising radiation 
Preserving and extending nuclear 

knowledge is a key function of the 

Belgian Nuclear Research Centre.  The 

SCK•CEN Academy has been given 

the task of promoting the transfer of 

nuclear knowledge, skills and attitudes 

towards students and professionals, 

who work with radioactivity and its 

applications in a peaceful context. For 

this reason, it developed several courses 

for the training of expert personnel 

for the industrial sector and health 

care, in research environments and for 

policymakers. If they have thoroughly and 

safely mastered ionising radiation, then 

this will also lead to new applications that 

will benefit society.

Decommissioning nuclear installations
Various nuclear installations have reached the point when 

they need to be decommissioned. A great deal of expertise 

and experience about planning and techniques is needed to 

be able to bring such a time-consuming operation to a safe 

conclusion. The SCK•CEN Academy therefore developed a 

tailor-made training course under instructions from GDF SUEZ. 

Two sessions of an open training with a fixed programme were 

provided in Belgium in 2014. Participants came from the main 

companies and organisations in this country who are or will be 

involved in decommissioning projects. In the future, the SCK•CEN 

Academy will investigate whether there are opportunities 

to offer decommissioning training courses at a European 

level. In fact, SCK•CEN scientists have been invited to give 

presentations on the subject at professional conferences. 
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Radiation protection in the medical sector
Since many years the Belgian Nuclear Research Centre has 

provided training courses on radiation protection and regularly 

receives new assignments on the subject. As an extension to this, 

the training courses have now been expanded and adapted for a 

medical target audience. The SCK•CEN Academy developed a 

four-day training course for a group of service engineers employed 

at a manufacturer of medical imaging equipment. There has 

also been a collaboration with the Belgian federation for the 

medical technology industry: the target group are technicians 

who install and maintain medical equipment in hospitals,  

or provide technical assistance during medical interventions. 

In consultation with the Federal Agency for Nuclear Control 

(FANC), the SCK•CEN Academy also contributes to the 

CPD programme (Continuous Professional Development) for 

occupational physicians responsible for the medical monitoring 

of persons employed at nuclear companies, and everyone who 

is involved in the control and monitoring of radiation protection. 

They are obliged to follow additional training courses in order 

to renew their FANC accreditation. SCK•CEN provided some 

sessions in 2014 in which more than 50 doctors participated 

on every occasion.

New programme: waste and disposal
In the coming years, the SCK•CEN Academy will continue to 

offer its knowledge regarding the decommissioning of nuclear 

installations and radiation protection in the medical sector, in 

addition to its already extensive offering in other areas such 

as nuclear technology and materials, emergency planning, 

radiobiology and radioecology, etc. So what is the specific goal 

for 2015? A new training programme on waste and disposal 

of nuclear materials.

We gather nuclear 
knowledge and experience 
in the interests of science 
and society and transfer this 
to future generations.
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The mission of the Learning Centre at 

SCK•CEN is to develop the competences 

of its own members of staff, doctoral 

students, temporary workers and external 

employees. For this purpose, the Learning 

Centre organises a range of training courses 

specifically aimed at the expectations and 

needs of various target groups.

State-of-the-art knowledge  
thanks to the Learning Centre
Reinforcing competences increases performance and well-being 

ICT expert group and an external partner in 

order to manage the dynamic offer of traditional 

training courses. Soon this database will also 

include on-the-job training courses that are 

held under the supervision of a mentor. 

Systematic approach to training 

The Learning Centre follows international 

conventions in the area of training courses 

and views competences as a collection of 

knowledge, skills and attitudes. For this reason, 

these aspects are dealt with in a balanced way. 

The Learning Centre takes a systematic approach to developing 

training courses. First there is an analysis of the needs: which 

training courses are needed for which target group? Then there 

is the organisation: the Learning Centre can opt for external 

experts or internal trainers (where the SCK•CEN Academy can 

act as the provider for specific nuclear themes). Lastly, there is 

the aftercare: what is the feedback, how efficient and effective 

was the training course, did it really make a difference to the 

participants’ behaviour at work?

The Belgian Nuclear Research Centre 

is convinced that offering such training 

courses not only influences the 

performance of participants. Training 

courses are also intended to increase 

well-being in the workplace, because 

well-informed employees often feel more 

at ease. 

280 training sessions
In 2014, the Learning Centre organised 

approximately 280 training sessions; in 

total, they account for 1,700 individual 

participations. More attention was also 

paid to major training courses in people 

management, financial management 

and project management. To support 

the training process, the Learning Centre 

developed a database together with the 
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A participative strategy
At the end of 2014, the Learning Centre launched a survey 

among all its employees. The results showed that the vast 

majority feels that they are involved and that they profit from 

the current training strategy. The main action points turn out to 

be optimisation in the area of detecting needs and consultation 

with the employees involved and their 

hierarchy but, for example, also with 

Human Resources and the safety service. 

In addition, the Learning Centre also 

works on the further development of 

processes and tools in order to further 

support the learning climate at SCK•CEN. 

Well-trained employees 
perform better and feel 
more at ease.

FOUR TRAINING 
CATEGORIES 
The training courses offered by the Learning Centre 
are divided into four categories that correspond to the 
mission and values of the Belgian Nuclear Research 
Centre: 
1. Safety and security are self-evident, given the 

context in which SCK•CEN operates. 
2. Scientific and technical competences, to 

support both scientists and technicians. 
3. Personal and management competences, to 

work efficiently, and to reinforce cooperation and 
communication. 

4. ‘Your professional environment’, information 
sessions for new employees about buildings, 
installations, activities and organisation at 
SCK•CEN.
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People management 
programme kicks off
Positive approach develops talent

that it starts top-down: the management itself 

started this, by thinking at its own level about 

people management and propagating the 

initiative in this way.

An external consultancy is supporting the 

learning pathway. The emphasis is on the 

positive aspects of work and what people 

do well and enjoy doing, and less on what is 

A well-being survey conducted among 

personnel showed that there was a clear 

need for better communication between 

employees. During a large-scale 

workshop, study groups looked closely 

at the topic of people management, 

together with managers and employees. 

The first learning pathway kicked off at 

the end of September 2014 for 135 

employees. Nine groups will work on 

the subject of people management, 

in each case with five meetings: both 

managers, coordinators and project 

managers as well as other employees. 

During the kick-off, the members of the 

SCK•CEN management committee will 

explained why they support this learning 

pathway, what they feel its strengths 

are and what it has already delivered 

for them. The great potential is clearly 

SCK•CEN can only continue to evolve if 

it continues to stimulate the creativity and 

innovative power of its employees. Good 

management in the workplace will certainly 

help in this regard. The Learning Centre and 

Human Resources are joining forces to create 

a learning pathway for people management.
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lacking. This positive approach is not a 

carte blanche for people to do whatever 

they like: this approach emphasises 

the importance of reaching clear and 

positive agreements that will bear fruit.  

In other words, ‘what’ has to be 

achieved is not in dispute, but rather 

‘how’. It is clear that this is not a one-off 

or stand-alone initiative: SCK•CEN 

wants to evolve towards employees 

having more say and will introduce 

further new processes, methods and 

initiatives in that context.

The emphasis is on 
positive aspects in 
work and the talents of 
employees.
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Key figures 
for 2014

Fulltime Parttime

Under a Contract of Employ-
ment for an indefinite duration

574 92

Males 511 56

Females 130 39

Employees joining service 80 3

Employees leaving service 53 6

Average number of employees 632 92

Total 641 95

Social balance sheet for 2014
Number of employees as on 31 december 2014

As in 2013, the turnover of SCK•CEN 

(own income) continued to increase in 

2014, to a record height of 91.6 MEUR, 

28 MEUR of which in connection with the 

Technical Liabilities fund (compensation 

for the costs of decommissioning work 

and waste processing of installations put 

into operation before 1989). 

Without this fund, the turnover of 2014 remains at the same exceptionally 

high level of 2013. Whereas the turnover of 2013 was positively affected 

by an additional cycle of the BR2 reactor in order to ensure the supply 

of medical radioisotopes, the additional income in 2014 was primarily 

achieved through additional material tests and analyses for the nuclear 

power plants of Doel and Tihange.

Together with the contribution and subsidies from the federal 

government, including the reduction in withholding tax for scientists, the 

revenue (income) amounted to 166.5 MEUR in 2014. Given the total 

costs of 155.2 MEUR, this leads to a positive result of 11.34 MEUR 

to be transferred to designated funds. The result (profit) after transfer 

to designated funds amounts to 1.3 MEUR. (Designated funds mainly 

cover future investments.) 

Staff costs are evolving as normal. They are in line with the further increase 

in the workforce, with 24 additional staff members amounting to a total 

staff of 736 at the end of 2014. Total staff costs amounted to 71.5 MEUR, 

or 46 % of the total costs, which is in line with 2013. In full-time equivalents, 

there was an increase of the total workforce by 16 units in 2014. 

Purchases and services 

increased by 23.7 % compared 

to 2013. This can largely be 

explained by the higher costs 

for decommissioning and 

waste disposal, which are (only) 

partially offset by the Technical 

Liabilities fund, and higher 

spending on MYRRHA. 

SCK•CEN concludes several 

four-year contracts with Bel- 

gian universities for doctoral 

research every year. Similar 

Income 2014 (in kEUR)

Turnover 91 628

Subsidies from 
government , grants

63 645

Other 8 461

Financial income 2 772

Extraordinary 
income

30

Total 166 536  

Charges 2014 (in kEUR)

Personnel costs 71 451

Purchases, Services 63 822

Provisions 12 416

Depreciation 7 507

Total 155 196  

Transfer to  
Allocated Funds

-10 000  

Net result  
after transfer

1 340    
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In 2014, the financial resources increased by 9.6 MEUR compared 

to 31 December 2013, and amount to 46 % of the balance sheet 

total. The net increase in working capital by 4.7 MEUR has a 

negative impact on the cash position, and is 

primarily due to higher own income, and therefore 

to orders in progress. The equity of 61.9 MEUR 

accounts for 26 % of the balance sheet total.

The investments carried out in 2014 amounted to 

17.6 MEUR, compared to 12.3 MEUR in 2013. 

This increase is mainly the result of the renovation 

of the BR2 reactor. Furthermore, SCK•CEN will 

continue to invest in the renovation of its buildings, 

infrastructure and MYRRHA. 

After two exceptionally favourable years, 

SCK•CEN will book a loss on income in the 

next two years. The planned investments are 

considerable (renovation of BR2, security of the 

domain, renovation of buildings), and the discon-

tinuation of the BR2 reactor for renovation will 

result in a loss of own income.

Comparative balance sheets (in kEUR)

Assets 31/12/14 31/12/13

Intangible fixed assets 5 590 4 910

Tangible fixed assets 42 660 33 303

Financial fixed assets 6 196 6 197

Receivables for more than one year 385 216

Stocks, work in progress 42 777 29 190

Receivables within one year 28 758 37 786

Current investments 4 956 21 865

Cash at bank and in hand 105 896 79 392

Deferred charges and accrued income 2 932 3 243

Total 240 150 216 102

Liabilities 31/12/14 31/12/13

Equity 61 922 49 818

Provisions for liabilities and charges 125 978 113 563

Amounts payable after more than one year 0 0

Financial debt 0 0

Trade debt 24 552 22 246

Advances received on contracts in progress 17 437 19 996

Taxes, remuneration and social security 7 932 7 674

Other debt 8 9

Accrued charges an deferred income 2 321 2 796

Total 240 150 216 102

Scientific output

to last year, some 65 PhDs were employed in 

2014, for whom current contracts amount to 

6.0 MEUR over the coming four years. The major 

part of this cost is financed by SCK•CEN. The 

remainder is provided by external sources such 

as industry, the Fund for Scientific Research 

(FWO) and European framework programmes.

Provisions increased by 12.4 MEUR (net increase) 

in 2014. SCK•CEN set aside 15.2 MEUR in new 

provisions for future expenditure. 2.7 MEUR of 

the existing provisions were spent. The new 

provisions are mainly due to price adjustments 

for waste processing and major maintenance 

work. In total, the provisions amount to 52 % of 

the balance sheet total (liabilities side).

Sharing and dissemination of scientific knowledge is
one of the core tasks of SCK•CEN. For this reason,
researchers present the work they are doing at 
numerous international conferences. In addition, many 
publications appear in magazines and other media.

7 Books 6

56 In-proceedings papers 38

113 Journal articles 146

483 Presentations 451

2013 2014
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21 /01
Tom Shokaert 
ODISSEA prize 
laureate

30/01
Two new facilities 
at the von Karman 
Institute advance the 
MYRRHA project

06/03
Brand new fire truck 
symbolizes the 
reinforced strength of 
SCK•CEN’s company 
fire brigade

24/03
SCK•CEN coordinates 
the transport of unused 
nuclear material to the 
USA

26/03
Doel 3 and Tihange 2 
reactors shut down 
following new test 
results of SCK•CEN

18/02
European Energy 
Commissioner 
Günther Oettinger 
paid a working visit 
in the framework of 
MYRRHA

10/04
SCK•CEN lends a 
hand with the new 
mission for young 
people at the Euro 
Space Centre
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05/ 11
SCK•CEN and IRSN 
renew collaboration

06/ 11
25 years of research 
into the ultimate 
recycling

13/06
SCK•CEN invests 
3 million in new animal 
facility

18/06
Launch of Atucha II 
reactor crowns a long 
and fruitful collaboration 
between Belgium and 
Argentina

19/06
Large-scale water 
transport drill

13/08
SCK•CEN supports 
the Special Olympics 
European Summer 
Games

23/ 10
Tony Lahoutte wins 
SCK•CEN Scientific 
Award ‘Prof. Roger 
Van Geen’
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60 years of experience 
in nuclear science and 
technology

As a research centre dealing with peaceful applica-

tions of radioactivity, SCK • CEN is an indispensable 

part of our society. We perform forward-looking 

research and develop sustainable technology. In 

addition, we organise training courses, we offer 

specialist services and we act as a consultancy.  

With more than 750 employees, SCK • CEN is one of 

the largest research centres in Belgium.

Throughout all of our work, there are three 

research topics that receive particular attention:

• Safety of nuclear installations

• Well-thought-out management of radioactive waste

• Human and environmental protection against 

ionizing radiation

SCK • CEN 
Belgian Nuclear Research Centre

Want to know more about SCK • CEN?

Visit www.sckcen.be
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