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ABSTRACT 
After finishing the reprocessing campaigns in 1970-1983, the EUREX pilot reprocessing plant of 
ENEA Saluggia Research Center started into a new phase, aiming to materials and irradiated fuel 
sistemation and radioactive wastes conditioning. 
In 1997 the project "CORA" for a vitrification plant for the high and intermediate liquid 
radioactive wastes started. The "CORA" plant will be hosted in some dismantled cells of the 
EUREX plant, reusing many of the EUREX plant auxiliary systems, duly refurbished, saving 
money and construction time and avoiding a new nuclear building in the site. 
Two of the cells that will be reused were part of the EUREX chemical process (solvent recovery 
and 2nd exctraction cycle) and the components were obviously internally contaminated. In 2000 
the direct (hands-on) dismantling of one of them started and has been completed in summer 
2002; the second one will be dismantled in the next year and then the "CORA" plant will be 
assembled inside the cells. Special care was taken to avoid spread of contamination in the cells, 
where "CORA" installation activities will start in the next years, during the dismantling process 
The analysis of data and results collected during the dismantling of the first cell shows that direct 
dismantling can be achieved with careful choice of tools, procedures and techniques, to reduce 
volumes of wastes to be disposed and radiological burden. 
 
THE EUREX PLANT AND ITS ACTIVITIES, 1970-1990 
In 1950 the Italian Committee for Nuclear Energy (CNEN) set up the EUREX (Enriched 
Uranium Extraction) Programme for the reprocessing of irradiated nuclear fuels in a pilot scale 
plant, in order to gain technical and economical data for a full scale plant. 
The EUREX pilot plant of ENEA, located at the Research Centre of Saluggia (northwest Italy), 
started hot reprocessing activities in 1970. 
 
From 1970 to 1983 600 MTR (Material Testing Reactors) elements, from national research 
reactors, and 1.5 tonnes of CANDU bundles, from the Pickering PHWR (Pressurized Heavy 
Water Reactor), were reprocessed in two different campaigns. Between the MTR and the 
CANDU campaign, the plant underwent major modifications. 
 
Since the second half of the 80’s, Italian Nuclear Research Programs were dramatically reduced 
and first of all the reprocessing activities were stopped. 
A new program focused on the decommissioning and the waste management started and 
activities of solid waste volume reduction and conditioning, liquid fissile solution solidification 
and spent fuel transfer to foreign reprocessing plants were conducted. 
 



WM’03 Conference, February 23 – 27, 2003, Tucson, AZ 

LIQUID WASTES SOLIDIFICATION IN THE CORA PLANT 
The actual program is at present focused on the vitrification of the 400 m3 of high (1st extraction 
cycle, 1AW) and intermediate liquid waste (2nd extraction cycle, 2AW and Low Level Waste, 
LLW), resulting from past experiences. The main data are shown in the following table. 
 

Table I - EUREX H&ILW Composition 
 

WASTE STREAM   1AW-MTR 1AW-MTR
1AW-

CANDU LLW 2AW 
 TANK F-710D F-710C F-710B F-703A F-713A 

Volume L 45,300 42,200 25,800 66,800 46,500 
H+ mol 41,700 59,900 30,800 131,800 104,000 

SO4= kg 77 51 24 85 300 
NO3- kg 13,100 10,400 3,700 12,200 6,300 

Al kg 1,600 1,200       
Fe kg 19 23 11 63 77 
Hg kg 36 68       
U kg 0.2 0.2 2,200 45 15.7 
Pu g 12 45 110 75 35.6 

total Pu GBq 2.35E+02 9.67E+02 8.53E+03 5.79E+03 2.73E+03 
241Am GBq 3.62E+01 4.50E+01 1.23E+04 4.09E+02 1.09E+02 
137Cs GBq 3.60E+05 4.84E+05 6.97E+05 1.01E+04 5.67E+03 
90Sr GBq 3.06E+05 4.34E+05 4.08E+05 4.86E+03 2.19E+02 

total alpha GBq 1.54E+02 4.16E+02 1.34E+04 7.82E+02 2.87E+02 
total beta GBq 9.84E+05 1.37E+06 1.55E+06 2.53E+04 8.67E+03 

 
The licensing procedure of the vitrification unit, called "CORA" - COnditioning of RAdioactive 
waste, is under way, and operations are expected to begin in 2007. 
 
The applied vitrification process is based on the so called Cold Crucible Melter (CCM) 
technology; provided by the french SGN. In order to minimize environmental impact and cost, 
the existing building of the EUREX plant will be used for the vitrification plant. The main 
nuclear components of the whole unit (input tank and pretreatment section, melter, pot handling, 
off-gas system, interim glass canister storage) will be hosted in four existing cells of the former 
reprocessing plant. The cells have then to be dismantled.  
 
The EUREX auxiliaries systems (electric and process fluid supplies, controlled areas, ventilation 
system, etc) will be reused as far as possible, refurbished in few cases. Using an existing nuclear 
facility, built in the 60's, as the EUREX is, it is not quite an easy job: the dismantling activity 
must allow a easy recovery of process areas avoiding contamination from the old components 
(tanks, pipes, valves).  
 
DIRECT DISMANTLING OF EUREX PROCESS CELLS 
Of the four cells used for hosting the CORA unit, two had been used for solvent recovery and for 
the solvent extraction (cell 010 and 011). The other two were spare cells, not contaminated. In 
1997 one of them was used for a “cold test” of the dismantling technique and procedure. 
In 2000 the dismantling activities of the 010 and 011 cells began. 
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Cells 010 and 011 never recorded leaks during past operation and a complete direct radiological 
mapping of cells carried out in the past years confirmed that all the radioactivity, mainly due to 
alpha emitters, was kept inside the first containment (pipes and tanks). 
 
In July 2002 the dismantling of the cell 011 has been practically completed: some minor 
adjustments will be made during the installation phase of CORA, in order to fit last modifications 
to the project and to identify the remaining systems (like sampling pots) to be reused. 
The actual situation is the following: 
 

Table II - Past, Actual and Future Status of EUREX Process Cells 
 

Cell Actual status 
(fall 2002) 

Past use and radiological 
situation 

Programmed reuse in 
the "CORA" plant 

010 Scheduled to be dismantled 
within winter 2003 

Solvent recovery 
Contaminated 

Interim storage of ≈ 100 
glass canisters 

011 Dismantled 2nd extraction cycle 
Contaminated 

Waste input & 
pretreatment - Offgas 

treatment 

013 Empty Empty 
Not contaminated 

Additional interim storage 
of glass canisters 

014 Empty 
 

α purification of final 
product 

Never used nor 
contaminated 

Vitrification melter & pot 
handling 

 
The lay-out and the design concept of the EUREX reprocessing plant (commissioned in the early 
sixties) only allowed a direct dismantling work. Therefore, the activity were directed to: 
 
• avoid the spreading of the contamination, keeping in mind that cells to be dismantled have to 

be reused for "CORA" plant 
• minimise the dose to the operators 
• characterize the solid waste generated 
• keep the waste amount as low as possible in volume. 
 
The paper is dealing with the special techniques and procedures applied in order to achieve the 
above goals. 
Special cutting devices and operation procedures are described, along with procedures for 
handling the special containers used for pipe and equipment removing from the cells. A special 
traceability system is also described, allowing the characterisation of dismantled pieces along 
with the liquid waste produced, taking into account the original pipe line record (process stream 
data).  
 
The gained experience showed that the direct (hands on) dismantling of a nuclear chemical 
process plant can be carried out with very low contamination spreading, a minimum of radiation 
dose, even in a tight schedule as it was the case of EUREX plant, due to the need of fitting the 
schedule of the vitrification unit construction. 
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PRELIMINARY ACTIVITIES 
Since 1996, when the idea took place to reuse some existing infrastructures of the EUREX plant 
to host the solidification unit for the liquid wastes, some preliminary activities for the dismantling 
of the cells started, mainly: 
• some piping modification to the liquid waste storage park, in order to allow return of 

solutions from the storage tanks back to the plant (this option was not envisaged in the sixties 
when the plant was constructed and all the spare lines point to outside yard) 

• a rinsing campaign, by transferring nitric acid solutions from tank to tank using the existing 
transfer system (steam-jets and air-lifts), accompaigned with sampling and discharge of the 
solution. 

 
Rinsing campaign 
The rinsing campaign, which lasted one year and requested the use of about 5.7 m3 of nitric acid 
0.5 M (about the same volume of the rinsed equipments, that is of about 4 m3), lowered the dose 
rate inside the cells of a factor of about 10 to 50. 
Only some hundred liters of rinsing solution, after a double distillation treatment, had to be stored 
as liquid waste, distillated being released within the discharge limits of the plant. 
 
Radiological situation 
After the rinsing campaign, the dose rate inside the cells was of the order of magnitude of some 
µSv/h, with some lightly higher hot-spots: provided that spread of contamination had to be kept 
at a minimum level, no constraints for a direct dismantling had thus to be foreseen. 
 
Reversible dismantling 
According to Italian law, an official request for the plant modification (to dismantle the cells to 
host the “CORA” plant) was presented in 1998, the licensing issue ended in 2000. 
In the meanwhile some preparation work was made, like the dismantling of some equipments in 
such a manner that they could be reinstalled, as requested by a non-authorization plant 
modification. 
In cell 011, second extraction cycle cell, motors, joints, stirrers shafts and mixer-settlers stirrers 
were removed. 
 



WM’03 Conference, February 23 – 27, 2003, Tucson, AZ 
 

5 
 

 
 

Fig.1 Internals (lower part) of Cell 011, before Dismantling 
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DISMANTLING OF CELL 011 
The cell 011 is a concrete block divided in two parts by a 0.6 m concrete slab with a 
communicating 2.1 × 1.8 m trap door. The dimensions of the upper part are 10.5 × 2.4 × 1.7 m; of 
the lower part 10.5 × 2.1 × 3.4 m. The cell contained the second extraction cycle equipment of the 
EUREX plant (pipes and tanks). 
 
Main data 
Dismantling of cell 011 started in January 2002 and was finished in July 2002. 
 
128 interventions campaigns were performed within this period, mainly dedicated to pipe cutting, 
tank and mixer-settlers removing and extraction and dead volume drainages. 
 
A typical average intervention time costed about three hours a day (working under mask). 
7,000 total men-hours were spent, 3,800 of them for dismantling and 3,200 for preparation of 
areas, cleaning, decontamination and transfers to solid waste storage areas. 
 
During dead volumes draining, some 20 liters of very low level liquid waste were transferred to 
EUREX plant treatment section. 
 
The metallic solid wastes were stored inside metallic boxes. The technological wastes (clothes, 
gloves, swabs, PVC linings) were put into 220 l drums; the contamination level is very low 
(operation areas outside cells and waste reduction area). The technological waste is usually 
compacted inside the drum and stored without any further volume reduction. 
 
 

Table III - Solid Waste Production 
 

Type Content Net weight (kg) Total pieces 

Metallic box #1003 mixers, big tanks and other 
internals 2,050 53 

Metallic box #0005 only suspect waste (motors, 
electric cables, supports…) 1,332 21 

Metallic box #0009 pipes and small tanks 742 329 
Metallic box #0010 pipes and small tanks 1,620 274 

Raw structural supports  4 
combustible waste 200 10 

Technological low contamination, 
combustible and 

compressible waste 
4,000 40 

 
Tools and equipments 
To avoid spread of contamination, the pipings were cut by a hydraulic shear, which was tested 
during the previous dismantling of the inactive cell 014. The shear seals the pipe ends during 
cutting, thus avoiding the release of contamination. 
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Fig. 2 - Hydraulic Shear and a Correctly Cut Pipe 
 
For the same reason, cutting inside the cells were limited to the necessity for component 
dismantling; volume reduction and resizing was performed in a contained adjacent area. 
 
Daily preparation and waste tracking 
Each daily intervention was prepared in advance: operators acted inside the cell with a "cut map", 
knowing where to shear pipes and how to dismantle equipments. All pipes, lines and tanks had 
been previously identified, each piece has been numbered and tracked and a global database 
coordinates the line number (also the kind of the chemical stream that flowed inside the 
equipment when the plant was in operation), the waste amount and the radiological data (swabs, 
smear-tests, direct dose measurement of the piece) where available. 
Specific characterization will be performed later, identifying any waste piece stored. 
 
The only precaution was to separate the material into three categories: 
• surely contaminated materials: process piping and tanks 
• probably not contaminated materials: service lines (vent, air, steam, water) 
• not contaminated material: structurals, electric cables, motors 
 
Further characterization of removed material is requested to check this preliminary subdivision. 
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Fig. 3 - Waste Information Flowsheet 
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Dose records and radiological surveys 
During the dismantling some 1,000 Removable Surface Contamination (smear-test), 2,000 Fixed 
Surface Contamination (direct measurement) and 1,000 dose rate measurements have been 
performed. 
About 100 internal smear-tests by a pipe cleaner were made just after cuts. 
About 200 air samples for operational areas (cell and waste resizing confined work area) were 
taken and analyses were performed for 137Cs, 241Am (key nuclides for contamination), total α, 
and total β. 
 
Due to the risk of internal contamination, a specific dosimetry survey was put in operation: 
biological excretions samples are collected twice a year and analyzed with sophisticated methods, 
allowing thus to evaluate very low yearly intakes (about 20 Bq of 241Am). 
 
Total exposition for workers, due to dismantling activities, varies from 5.23 to 4.31 mSv for the 
most exposed ones (6 people); the rest of the group totalized the sum of “Non Detectable” values 
from external and internal dosimetry records (i.e. ≤ 4.24 mSv). 
 

 
 

Fig. 4 – Upper Part of Cell 011 after the Dismantling 
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Lesson learned 
 

 Direct dismantling of the described reprocessing plant cells is safe and less costly, if 
radiological mapping is proivided and rinsing of the components/system is put in place before 
cutting operations start 

 
 Direct dismantling permits to the reduce spreadout of contamination on a very low level 

 
 Accurate planning before operation is essential in order to reduce the operating time in the 

cells (thus lowering final dose records), to minimize losses of containment, to track waste 
production and data for further characterization for conditioning or release 

 
 Less working with tools like saw or melting torch avoid the spreadout of contamination 

 
 Volume reduction and the segmentation of dismantling components must be performed in a 

separate working area 
 


