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A close look at the life span of nuclear fuel

Internationally renowned expertise  
applied to Belgian nuclear power plants
Thanks to research and continuous development, the 

nuclear fuel consumption of nuclear power plants 

worldwide has fallen sharply in recent decades. 

Compared to the 1970s, the fuel rods of today now last 

2.5 times longer. The economic benefit is obvious, but 

more importantly, it means that less radioactive waste 

is generated. For the past two years, at the request of 

GDF SUEZ, SCK•CEN has been studying whether fuel 

rods in Belgian nuclear power plants can be made to 

serve longer, without compromising safety.

The nuclear fuel of a nuclear power plant is in a fuel rod or pin. 

Nuclear fuel rods are long metal tubes, in which ceramic uranium 

oxide pellets (the nuclear fuel) are placed. These pellets, which de-

liver energy through the fission of uranium atoms, are stacked in a 

column of up to 4 metres height in the tube, which is (usually) made 

of zircaloy. This is an alloy resistant to heat and corrosion that also 

offers good resistance to neutron radiation released during fission, 

and is required to keep the reaction going. In nuclear fuel produc-

tion, dozens to hundreds of fuel rods are assembled into bundles. 

More than one hundred of these fuel bundles, also called ‘assem-

blies’, constitute the core of a nuclear power plant. 

Status report

The burn-up of the fuel rods is a measure of the amount of energy 

generated by the end of their life, from the existing uranium oxi-

de. The higher the burn-up, the greater was the energy extracted 

from the fuel. And the less the waste generated. The goal is to 

increase the burn-up and thereby to extend the life of the fuel 

elements. But it is neither feasible nor safe to simply burn the fuel 

rods longer without thorough research. The operation of the reac-

tors must remain economically viable, and the danger of leaking 

rods may increase if the burn-up is further extended. 

GDF-SUEZ requested SCK•CEN to investigate whether the fuel rods 

in the Belgian nuclear power plants can be made to last longer. 

In an extensive literature review, SCK•CEN fuel experts drew up a 

status report on the research conducted on high burn-up, in which 

they also pointed out gaps in the research. The experts made a 

synthesis of the aggregated results, focussing on the Belgian con-

text. The goal was to better understand and record the processes, 

in order thereby to check whether the fuel in the Belgian power 

plants is being used in an optimal, economic and sustainable man-

ner.

In-house expertise

SCK•CEN first listed the studies on the fundamental physical 

processes and properties involved in high burn-up, such as swelling 

of the pellets or the corrosion resistance of the fuel tube. In the 

second part, experiments were recorded to investigate whether a 

reactor with a significant amount of fuel with high burn-up, can be 

safely brought to a halt in accidental conditions. In the third phase, 

SCK•CEN combined the physical processes and operating conditions 

into MACROS. This is a theoretical calculation code, developed a few 

years ago by SCK•CEN itself, which calculates how the fuel rod will 

behave if it continues to be used in the reactor.

Optimum use of fuel

The study showed that globally, a lot of systematic research 

has been done into high burn-up in nuclear power plants. The 

conditions, under which the Belgian nuclear power plants work, 

fall within the domain of international research. For example, the 

study also showed that the burn-up in our Belgian plants can be 

extended. Since fuel research often occurs at the request of the 

fuel vendors rather than of those running power plants, GDF-SUEZ 

now has a second opinion in the form of the research conducted 

by SCK•CEN, an independent institution. When conducting this 

study, SCK•CEN researchers relied on their years of experience 

with nuclear fuel research for nuclear power plants in France and 

Japan, among others.  

“Thanks to our expertise, GDF SUEZ has a 
second, independent opinion concerning 
the achievable life span of the fuel in Bel-
gian nuclear power plants.”  

Marc Verwerft


