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ABSTRACT 
The Dry Spent Fuel Storage Facility (DSF) is financed by the Kozloduy International 
Decommissioning Support Fund (KIDSF) which is managed by European Bank for 
Reconstruction and Development (EBRD). On behalf of the Employer, the Kozloduy Nuclear 
Power Plant, a Project Management Unit (KPMU) under lead of British Nuclear Group is 
managing the contract with a Joint Venture Consortium under lead of RWE NUKEM mbH.  
The scope of the contract includes design, manufacturing and construction, testing and 
commissioning of the new storage facility for 2800 VVER-440 spent fuel assemblies at the KNPP 
site (turn-key contract). The storage technology will be cask storage of CONSTOR® type, a steel-
concrete-steel container.  
The licensing process complies with the national Bulgarian regulations and international rules. 

1 INTRODUCTION 
In November 1999, the Bulgarian Government and the European Commission signed an 
Understanding in which the Bulgarian Government undertook a commitment to close and 
decommission Units 1 - 4 of the Kozloduy Nuclear Power Plant (KNPP). The Kozloduy 
International Decommissioning Support Fund (KIDSF) has been established and is administered 
by the European Bank for Reconstruction and Development (EBRD).  

According to the National Strategy for spent nuclear fuel and radioactive waste safe management, 
approved by the Bulgarian government by Decree № 69/09.11.1999 and in compliance with 
Framework Agreement, signed on the 15th June 2001 between Republic of Bulgaria and EBRD 
for the Kozloduy International Support Decommissioning Fund (KIDSF), one of the measures 
within the strategy is the construction of a Dry Spent Fuel Storage Facility (DSF), which will 
receive the spent fuel assemblies from the Kozloduy NPP units. 

A Project Management Unit (KPMU) under the lead of British Nuclear Group has been 
established together with consultants from EDF, ENPRO Consult and KNPP specialists. The 
scope of work can be summarized as follows for this project:  

• Development of the Tender Documents;  
• Carry out the procurement activities including tender evaluation;   
• Contracting;  
• Contract Management;  
• Management of the licensing process; 
• Contract closeout; 
• And everything what is linked with it. 

 
The Contract has been awarded on 3rd May 2004 to the joint venture consortium under the lead of 
RWE NUKEM mbH (consortium partner is GNB Gesellschaft fuer Nuklearbehaelter mbH). The 
project management, design and construction of the storage building and auxiliary systems and 
safety analysis is the responsibility of the RWE Nukem, where the CONSTOR® cask design and 
manufacturing is scope of GNB.  
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2 TECHNICAL SPECIFICATION FOR THE DSF 

2.1 OBJECTIVE 
The storage facility shall be designed in such a way as to allow for a construction consisting of an 
initial phase and one later expansion phase as minimum.  The purpose of the dry spent fuel 
storage is twofold: receiving spent fuel assemblies originating from decommissioning activities 
and provide sufficient storage capacity in the event the fuel has to be unloaded from any of the 
operating units spent fuel pools. Therefore, the objectives can be summarized as follows: 

1.  To provide the necessary free capacities for removal and storage of the spent nuclear fuel 
assemblies due to decommissioning of Units 1 and 2 of Kozloduy NPP. 

2.  To avoid interruption of the operation of any of the nuclear units to provide the necessary 
free capacities in the spent fuel pools for acceptance of generated spent nuclear fuel from 
operating units. 

3.  To ensure long term storage of spent nuclear fuel assemblies for a period not less than 50 
years. 

4.  To allow future safe retrieval for transport of the spent fuel assemblies from the new 
storage facility. 

5.  The Dry Spent Fuel Storage Facility shall allow after the final stage of its construction 
acceptance and storage of up to maximum 8000 spent fuel assemblies from VVER–440 
and 2500 spent fuel assemblies from VVER-1000. 

2.2 SCOPE OF SUPPLY 
This is a turn-key contract. Overall Contractor’s scope is to provide all the design, fabrication, 
testing, inspection, shipping, documentation, analyses, licensing support, training, installation, 
construction, commissioning, quality assurance and other associated activities needed to provide a 
safe, complete and operational, licensable DSF.  

2.3 DESIGN CRITERIA 
The conceptual (technical) design shall be provided for the entire facility, i.e. for Stage I and II of 
the construction. Stage I for 2800 VVER-440 spent nuclear fuel assemblies; Stage II: for 5200 
VVER-440 and 2500 VVER-1000 spent nuclear fuel assemblies, assuring the following 
requirements: 

1.  Long-term safe storage of fuel assemblies, at least for 50 years; 
2. Process capacity of not less than 420 VVER-440 SFA per year;  
3. Stage by stage construction with initial storage capacity 2800 fuel assemblies; 
4. Assurance of subcriticality with keff less than 95%; 
5. Maximum decay heat at 5 years of removal from the core; 
6. Defense in depth by ensuring two physical barriers (cladding not included);  
7. The maximum fuel cladding temperature shall not exceed 330ºC under normal operation 

and design basis accidents; 
8. Storage of non-leaktight spent fuel assemblies; 
9. Protection of persons from radiation exposure (ALARA), to comply with Bulgarian 

radiation norms;  
10. Prevention of unexpected releases of radioactivity to the environment, on-line radiation 

monitoring; 
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11. Protection against intrusion; 

2.4 LOCATION  
The new facility will be built adjacent to the existing wet storage facility. The approved site is shown on 
Figure 1. The foot print of the new facility under this contract (Stage I) is shown on Figure 2.  
 

 

 

 

 

 

 
 
 
Figure 1: Site layout for the DSF  Figure 2: DSF - Stage I 

3 STORAGE TECHNOLOGY 
The chosen storage technology comprises a cask storage system in a building with natural 
convection air cooling. 

3.1 CASK DESIGN 
CONSTOR®440/84 is designed for long-term storage of 84 VVER-440 spent fuel assemblies. 
Besides the cask body, which allows common conventional fabrication processes, the second 
special feature of this cask concept is the lid system consisting of one bolted barrier and two thick 
walled welded barriers.  

The main cask components are: cask body, fuel basket, primary lid, seal plate, secondary lid and 
trunnions. The weight of a loaded cask in storage configuration is about 110 t. The heat 
dissipation capacity of the casks amounts to about 18.5 kW. 

The cask design is shown in Figure 3. Actual photos of the CONSTOR® in service are shown on 
Figures 5 to 8.  

  

 

 

 

 

 

 

 

 

 

Figure 3: CONSTOR®440/84 cask design 
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Cask Body 
The sandwich design of the cask body consists of two thick-walled liners made from fine grain 
construction steel and heavy concrete (concrete with granulated steel) in the inter-space. The 
steel/heavy concrete/steel system provides both gamma and neutron shielding and mechanical 
strength.  

At the lid-end of the cask, a massive head ring is welded to the inner and outer liner. The cask 
base is the same design as the cask wall (see also Figure 3).  

Fuel Basket 
Each fuel assembly is positioned separately in a hexagonal aluminum pocket built into the basket. 
The inner width of the hexagonal pockets amounts to 150mm ±1mm. The fuel basket guarantees a 
sub-critical arrangement and provides fuel assembly support during loading, transfer to storage 
and storage even under worst case accident conditions. Borated steel sheets are permanently fixed 
between the profiles.  

Lid System 

The CONSTOR®440/84 cask lid design is equipped with a triple barrier closure. This system, 
together with the double barrier design of the cask body, ensures zero-release of activity. The lid 
system is shown in Figure 4: 

• The primary lid, made from carbon steel, sealed by elastomer O-ring 

• The welded seal plate, made from carbon steel (first gas-tight barrier for storage) 

• The welded secondary lid, made from carbon steel (second gas-tight barrier for storage)  

 

 

 

 

 

 

Figure 4: CONSTOR®440/84 cask closure 
system  
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Figure 5: Closing of primary lid Figure 6: Cask cavity evacuating 
 

 

 
Figure 7: Secondary lid is placed on the cask  Figure 8: CONSTOR® ready for storage 

  Figure 9: CONSTOR®RBMK at storage in Ignalina NPP, 
Lithuania 
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3.2 STORAGE BUILDING 
The storage building is designed for preparation, control, storage and monitoring of the casks as 
they are loaded with spent fuel assemblies. The facility is divided into two basic operation areas: 
reception and storage (see Figure 9). The storage hall is naturally ventilated through appropriately 
sized air inlets and outlets. The building has a reliable radiation monitoring system to ensure 
accurate monitoring during storage operation. The chosen technology allows the safe loading or 
unloading of the storage casks at the any time.     
For Stage I the storage area will accommodate 34 CONSTOR®440/84 casks. The Reception Hall 
includes: 

• a controlled transport corridor with an impact limiter built into the floor (cask protection 
in case of drop accident); 

• a room for instruments measuring aerosol and gaseous activity in the extract air; 
• a workshop; 
• storage rooms; 
• room for cables; 
• an electrical switch room; 
• personnel entrance; 
• change room facilities 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9:  DSF Storage Building 
 
 

 
The Storage Hall is naturally ventilated and serves for storing of the CONSTOR® casks. The hall 
is separated from the Reception Hall by a shield wall with a sliding shield door for moving the 
casks in and out.  

Structures will be designed according to Bulgarian codes. Allowance will be made for loads 
resulting from earthquake or explosions. 
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3.3 MONITORING  
The storage hall has a reliable radiation monitoring system connected to the existing plant-wide 
radiation monitoring system. It will be designed to ensure safe and accurate monitoring during 
both normal and accidental conditions. 

The following measurements and inspection will be carried out: 

• Personal dosimetry 

• Contamination control in the controlled zone 

• Dose control at permanent points in the controlled zone (stationary devices) and mobile 
devices at the casks  

• Air activity measurement  

• Gamma/neutron dose rate and noble gas activity with stationary devices 

• Aerosol activity, gamma activity and beta/gamma surface contamination will be measured 
by mobile devices.  

4 LICENSING 

4.1 REQUIRED PERMISSIONS AND LICENSES 

The facility will be licensed in accordance with the Law “Safe Use of Nuclear Energy” and 
corresponding regulations. Therefore, the following permits and licenses from BNRA are 
required: 

a) Site Selection Permit (obtained) 
b) Site approval (obtained) 
c) Design Permit (applied) 
d) Construction Permit 
e) Commissioning Permit 
f) Operating License 

A licensing program has been developed by KPMU to define the required steps and documents to 
be provided to the regulator. Namely, to identify the documents which are required from the 
Contractor (such as Safety Analysis Report, technical design documentation, test programs) to 
support KNPP licensing activities. The licensing program is currently being reviewed by BNRA.  
For the licensing with the Ministry of Regional Development and Public Works (MRDPW) and 
other involved regulators also a licensing program has been developed with the same objective as 
above.  

4.2 ENVIRONMENTAL IMPACT ASSESSMENT (EIA) 
The environment impact assessment process is being carried in accordance with Bulgarian 
legislation and EBRD polices. The first phase, the screening of the investment proposal has 
concluded with the Decision by the Ministry of Environment and Waters (MEW) and EBRD 
Environmental Department the carry out an environmental impact assessment. 
The terms of references for the EIA have been developed by KPMU and reviewed by Bulgarian 
competent bodies and EBRD environmental department. The final approval of the terms of 
references by MEW has been obtained.  
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The contract to carry out the assessment is financed by EBRD. The corresponding procurement 
activities (open international tender) in compliance with the Bank rules are being performed by 
KPMU. The contract is expected to be placed in August this year.  
The consultant assignment has to be carried out (i) in compliance with the relevant environmental 
standards and regulations of Bulgaria and (ii) in compliance with the EBRD’s Environmental and 
Public Information Policies.  
The consultant will be responsible for the entire EIA process, including the organization of public 
discussion and involvement of non-governmental organizations and the preparation of all 
necessary documentation (particularly the EIA report), in both Bulgarian and in English. 

5 CONTRACT SCHEDULE 
Contract Start: 3.05.2004 
Construction Permit (Civil and BNRA): November 2005 
Commissioning permit: April 2008 
Contract Completion: December 2008 
Operating License: January 2009 
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