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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.


