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As a result, the whole WANF tunnel was classified as a 
controlled area – high-radiation zone where dose rates 
higher than 2 mSv/h can be found according to the CERN 
radioprotection rules.  Wherever it was not possible to 
obtain dose rate information by measurement, FLUKA 
simulations were carried out for rough assessments and to 
give indications where hot-spots are located.  In 
particular, TCX blocks, T9 target and downstream 
collimator were investigated as they are encapsulated in a 
thick protective shielding.  They turned out to be the most 
activated parts of the installation.   These indications were 
confirmed by actual measurements showing the highest 
dose rate of 1 Sv/h (downstream collimator blocks). 

WORK ORGANIZATION 

RWP (Radiation Work Permit) 
The RWP is a written and approved document 

establishing all the radiation protection (RP) measures 
necessary for the safe performance of a specific activity 
or job.  It contains the following information: date and 
time of the job, number of workers, description of the job, 
predictive dose, dose rates, surface and atmospheric 
contamination level dose estimates, protective suits 
needed, biological shielding and type of RP monitoring 
for the job [3].  It formalizes the optimization effort made 
by the team responsible for equipment or the contractor, 
the RP team and the area coordination team.   

RWP production implies planning and anticipating the 
RP measures.  In addition, the RP staff is informed of all 
planned jobs in the controlled area and can monitor the 
progress of work during the dismantling operations and 
collect the dose associated with the specific jobs for data 
base purpose.  During the WANF dismantling, about 30 
RWPs were given and 4 ALARA committees were held. 

Planning 
The WANF dismantling activities were carefully 

planned to ensure that radiological protection is 
optimized.  Planning must recognize not only the 
sequence of job steps, but also their relationship and their 
multi-disciplinary nature.  The scheduling of jobs in 
relation to each other, the identification of potential work 
interferences and hazards in the work zone, and the 
identification of dose intensive jobs are critical to the 
optimal use of resources and job success.   

Planning should integrate RP criteria and use feedback 
experience and benchmarking to ensure that the most 
effective approaches are implemented.  It should also 
integrate actions for the preparation of personnel, such as 
pre-job briefings or mock-up training. 

Tailor-made Training 
Trained workers contribute to dose reduction by 

performing their jobs with high quality, low dose and 
within schedule and budget.  The motivation of personnel 
is a key element in worker involvement.  To this end, a 
dedicated training was given to each worker of the 
WANF dismantling.  Indeed, workers should: 

 be well educated and trained in the technical 
aspects of their job. 

 know and apply good RP practices and ALARA 
principles. 

 work in co-operation with their team. 
 draw on their experience to propose new tool or 

methodology. 
 recognize potential problems and be able to react 

to them in a safe and efficient manner. 

TECHNICAL MEANS 
Tailor-made protective shieldings were manufactured 

using Lead, Tungsten sheets and Concrete.  Several new 
handling means have been specifically designed and built: 
 Automatic hook devices (4 t capacity) fitting the 

overhead crane and a shielded forklift.  As 
hundreds of activated concrete and iron blocks 
were to be moved, automatic and remote handling 
was considered as very efficient for dose reduction. 

 Remote controlled overhead crane (7.5 T capacity) 
fitted with cameras and monitoring panel. 
 

Figure 2: Shielded Forklift equipped with automatic hook. 

ACTIVATED MATERIAL MANAGEMENT 
Based on the ALARA principles, any equipment or 

material whose residual dose rate was below 100 µSv/h 
was not considered as waste and was re-used or stored.   

Following decontamination and a thorough cleaning of 
the tunnel carried out by a specialized company, the T9 
target, collimator, horn and reflector were dismantled, 
cleaned and stored at CERN for further decay. In 
addition, cable trays, cables, lighting, air ducts, cooling 
pipes and beam pipes were compressed using a 300 ton 
capacity press.  In total, the removal of 800 tons of 
material generated 95 tons or 323 m3 of radioactive waste.  

DOSE BUDGET MANAGEMENT  
Dismantling activities present specificities in 

comparison with operation or maintenance activities [4]: 
- Lack of feedback experience: dismantling activities 

are new or even unique tasks, for which there is no 
feedback experience. 
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