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Annex 3 

Dismantling large components at the José-Cabrera NPP (CNJC)  
in Spain 

by Juan Luis Santiago, ENRESA, Spain 

1. Background 

Located in central Spain, near Madrid, the José-Cabrera NPP (also known as Zorita) is 
the first PWR to be dismantled in Spain. The unit is a one-loop Westinghouse PWR, with 
a capacity of 150 MW. 

The plant was shut down in 1996 and ENRESA (Empresa Nacional de Residuos 
Radioactivos) has decided its prompt decommissioning, starting in 2010. 

In preparation for decommissioning, a full system decontamination (FSD) of the 
whole reactor cooling system (including the reactor vessel in the flow path) was carried 
out in 2006-7.  

The large components to be dismantled include: 

• the reactor pressure vessel (RPV) and the internals; 

• the vessel head; 

• the SG; 

• the pressuriser and the surge line; 

• the reactor coolant pump, and 

• the primary loop piping 

The objective of the project is not only to ensure the safe and efficient dismantling of 
those large components, but also to gain experience and to learn lessons to be applied 
during the future decommissioning and dismantling of the remaining six operating PWRs 
in Spain, whose operational lives are currently planned to end between 2021 and 2028. 

2. ENRESA’s waste management policy 

ENRESA has defined a waste-management policy for decommissioning activities, 
which includes the following elements and basic principles: 

Waste-management routes 

Spent fuel and greater-than-Class-C (GTCC) metal waste (HLW and LILW) resulting from 
the segmentation of RVIs will be placed in interim storage at the site of the Independent 
Spent Fuel Storage Installation (ISFSI). They will be transferred, in due time, to the yet-to-
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be-built Centralised High-level Waste Storage Facility (Almacen Temporal Centralizado – 
ATC). 

LILW, including low activated and contaminated metal parts, will be disposed of at 
ENRESA’s current LILW waste-disposal cells at El Cabril. Currently, all waste to be 
disposed of at El Cabril must be conditioned inside the only two types of approved 
packages (CE-2a and CE-2b concrete boxes). 

VLLW, similar in concept to an engineered conventional landfill, were waste may be 
disposed directly or inside conventional packages (“Big Bags”, IP 20 containers, etc) 

Materials approved for clearance, either unconditional or conditional (e.g., for 
recycling) are no longer considered as waste and are disposed of conventionally or 
through specialised contractors.  

Waste-management optimisation 

Optimisation applies not only to dismantling operations, but also to on-site and off-
site waste management. Elements to be taken into consideration during dismantling 
include: 

• the physical and radiological characteristics of materials; 

• the feasibility of in-situ decontamination; 

• removal and mechanical handling capabilities, and 

• the segmentation approach and its techniques. 

Elements to be considered for waste management include: 

• waste types; 

• waste containers; 

• transport limitations and public acceptance; 

• waste-acceptance criteria; 

• waste packaging/conditioning; 

• handling capabilities at the site and at disposal facilities, and 

• the design of interim-storage and disposal facilities. 

The optimisation on the use of the available disposal site volume is achieved through 
the following: 

• waste segregation at origin; 

• waste decontamination; 

• increasing the packing density, and 

• designing new containers for optimum filling. 

3. Dismantling of large components at CNJC 

The following case study describes the results obtained by ENRESA using the above-
mentioned criteria, in the specific case of CNJC large components (including the RPV) 
dismantling project. 
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 Removal and conditioning of large components as a single piece is not considered 
a viable  option due to: 

• waste segregation at origin; 

• the need for a specific disposal licence at El Cabril, and 

• transportation and public-acceptance issues. 

 Segmentation therefore is required. Two options have been analysed: 

• option a: Segmentation into large pieces for disposal in a large container 
measuring 4.52 m in diameter by 2.82 m in height), or 

 

• option b: Segmentation into small pieces for disposal in approved concrete 
packages:  

– CE-2a size (external dimensions: 2.25 m square by 2.2 m high), or 

– CE-2b size (external dimensions: 2.25 m square by 1.1 m high). 
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The following table summarises the main criteria and attributes that ENRESA used to 
assess options and to delineate strategies for removing and disposing of large 
components at the José-Cabrera NPP. 

Criteria Attributes 

Safety • Public/operators dose 
• Radiological safety/risk 
• Conventional safety 

Technical • Feasibility 
• Use of existing plant systems 
• Ease of deployment 

Waste Management • Waste minimization 
• Radiological discharges 
• Environmental impacts 

Socio-Political • Public acceptability 

Regulatory • Licensing 

Economic • Costs 

 

The following table summarises the general advantages and disadvantages of the 
minimum segmentation (large packages) approach, for a generic project, as perceived by 
ENRESA. 

Advantages Disadvantages 

Reduced extent of component segmentation, implying 
lesser risks and uncertainties 

May require design and licensing of new waste 
container or qualification or component as such 
 

Reduced production of secondary waste May require external heavy lifting devices on-site 
and/or create a new waste route 
 

Reduced number of heavy lifts and off-site 
transportations 

New containers may require special transport 
arrangements (Weight, height, public areas, etc.) 
 

Reduced radiological dose uptake to workers and off-
site radiological impact 

Usually requires re-licensing of the disposal site to 
accept to new containers/waste types  
 

To reduce overall schedule duration May require significant modifications to the design and 
operation of the disposal site  
 

To reduce overall dismantling costs May result in an increase in volume finally occupied at 
disposal site, due to poor packing factor derived from 
large packages geometry and size 
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Comparison between options 

The following table shows the square results between the segmentation extent 
options, performed by ENRESA as part of the CNJC optioneering study for the dismantling 
of large components: 

Parameter Large container CE-2A CE-2B 

Vol. of final waste (m3) 
LILW 
VLLW 

 
662 
103 
 

 
765 
105 

 
531 
106 

On-site handling Require new equipment and 
waste routes 
 

Use existing equipment and 
waste routes 

Use existing equipment and 
waste routes 

Transportation Need special transport 
arrangements 
 

Normal Normal 

Changes to disposal site 
(handling at repository) 

Yes 
 

No No 

Dose uptake (man·mSv) 880 
 

1.385 1.465 

Change to  
acceptance criteria 

Require new license  
for waste disposal 
 

No Small change to the 
existing license 

Licensing process Require changes in 
operating specifications for 
waste disposal 
 

No Simple license process 

Economic costs (€) - 2.015.000 
 

Base - 1.588.750 

Summary and conclusions 

The use of the CE-2b package is a feasible option and is easy to implement as a logical 
extension from the CE-2a. 

The use of the CE-2b package results in an important reduction in the total volume of 
final waste packages and does not require, in itself, any changes in the current waste 
handling and kinematics. 

The large size container could optimise worker doses and decommissioning program, 
therefore reducing costs and risks. As this would require a specific design and licensing 
process, so this option may only be taken into consideration for future decommissioning 
projects. 


