
The ILL’s neutrons are generated 
by its high-flux reactor

Reactor operation

This reactor was refurbished between 1993 and 1995 
and produces the most intense neutron flux 
in the world: 1.5x1015 neutrons per second per cm2, 
with a thermal power of 58.3 MW.
 
The reactor operates 50-day cycles, with each cycle
of operation followed by a shutdown period during 
which the fuel element is changed and a number of 
checks are carried out. Occasional longer shutdowns 
allow for equipment maintenance. 
There are normally 4 reactor cycles per year, 
supplying 200 days of neutron flux for scientific use. 

As part of the ILL’s determination to guarantee 
the safety and reliability of its facilities over future 
years, the Reactor Division runs a ‘key reactor 
components programme’, the aim of which is to ensure 
the development and replacement as necessary 
of the essential main components of the reactor. 
The current plans under this programme cover 
the period up to 2016.
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The ILL’s reactor produces the most 
intense neutron flux in the world



Reactor operation

The four reactor cycles scheduled in 2007 
provided for 184 days of scientific activity. 
Whilst the first two cycles ran perfectly, fission 
gas levels rose unacceptably during the third 
cycle. The reactor was therefore shut down 
and the fuel element removed. This resulted in 
a 24% loss in capacity. The fourth cycle was 
also interrupted on three occasions, following 
problems with the silt content of the water from 
the Drac river. Studies are now being conduc-
ted on the reasons for this change in water 
quality. The fourth cycle was extended by 
2 days to compensate for the stoppages. 

The end of the Refit Programme

Following the safety authorities’ 10-year safety review of the high-flux reactor in May 2002,
the ILL set out on a wide-ranging programme to upgrade and reinforce its nuclear installations.
One of the main aims of this Refit Programme was the guarantee of compliance with recent 
changes in seismic regulations.

As a consequence between 2002 and 2007 a huge amount of renovation work was accom-
plished, particularly with regard to the ILL’s ability to withstand an earthquake.
This included a major reinforcement of the reactor building and the associated facilities:

•  new operational and command-control systems to ensure reactor shutdown in the event of an 
earthquake

•  a new water circuit to feed the reactor tank and canal, now considered leak-tight in the event 
of an earthquake

• the removal of 1500 tons of concrete structures within the reactor building
•  the separation from the reactor of the guide halls and the reinforcement of the main office 

building (see figure 1)
• new spent fuel racks
•  the non-destructive examination of the heavy water pipe welds (with no signs of defect or ageing 

detected). 

The Refit is now practically completed and the final review was held at the ILL on 11 October 2007. 
Ten ILL members of staff were affected to the programme and ten others were involved from exter-
nal companies; the final budget, including these staff costs, turned out at approximately 30M€. 
Congratulations to all those who contributed so efficiently to a particularly delicate exercise, 
which should now ensure that the ILL is safe to operate until the year 2030.

Figure 1: View of the separation between 
the reactor building and one of the guide halls.

 146 20.02.07 11.04.07 50/50 46.2/46.6 0
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 149 30.10.07 21.12.07 47.5/50 43.6/45.6 3

 TOTAL 184/200 (92%) 168/182 4
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The reactor chimney resistance in case of seism 
was also tested. 

Liquid effluents

 Activation products,  0.48
 except tritium (GBq)

 Tritium (TBq)  0.53

Released in 
2007

Gaseous effluents

 Rare gas (TBq)  1.1

 Tritium (TBq)  11

 Gaseous halogen   0.000017
 and aerosols (TBq)

Released in 
2007

Evacuation of radioactive waste

 Decay bin (60 l)* 0

 5 m3  pre-concreted crate (low and intermediate level waste) 0

 5 m3  crate (low and intermediate level waste) 3

 200 l drums of incineratable low-level waste 40

 HDPE drums 120 l (low-level waste) 39

Quantity

*Waste stocked in these decay bins is still quite active and requires several years of interim storage before meeting ANDRA’s 
specifications for processing as intermediate-level waste.

Apart from the Refit work the main operations accomplished in 2007 
were the following :

• comprehensive maintenance programme to guarantee the reliability and availability of the reactor
• preparation of the transfer of environmental monitoring activities to the ILL
• key Reactor Components Programme:
 - new 20kV electricity supply
 - ultrasonic testing of the primary circuit pipes
 - reinforcement of the emergency water circuits
 - renewal of the control of the nuclear ventilation
 - new up-to-date nucleonic studies …

ILL operations in 2007 generated waste and effluents within the regulatory 
limits applicable to our installation :




