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ABSTRACT 
 
 
In October 2011 a Consortium composed by Westinghouse Electric Spain SAU, 
ENRESA and DBE Technology GmbH was awarded by SERAW with a contract for the 
design of the Bulgarian low and intermediate level waste repository. The facility will 
consist of 66 reinforced concrete cells capable of receiving 18,600 conditioned waste 
containers during 60 years, and the related auxiliary facilities and buildings.  
 
After a comprehensive study of the documentation, SERAW approved the 
recommended Conceptual Design on December 2012, and authorized the Consortium 
to start developing the Technical Design. The Bulgarian legislation requires the NDF 
Technical Design to be submitted for approval and coordination to a number of 
authorities. As the general progress of the project lies within the planned deadlines, it is 
reasonable to assume that a license for construction of the NDF can be expected in the 
course of 2014. 
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BACKGROUND 
 
In the Republic of Bulgaria, at present two WWER 1000 reactors constitute the back-
bone of the country’s electricity supply system. Four additional units of WWER 440-
V230 reactors were also operated at the same site near the city of Kozloduy, on the 
south shore of the Danube River, in Northern Bulgaria, where the first unit had been 
connected to the electricity grid in 1974.  
 
In the framework of the accession treaty to the European Union the Republic of Bulgaria 
committed itself to the early decommissioning of the four WWER 440-V230 reactors of 
the Kozloduy Nuclear Power Plant (KNPP). This decision follows the phase-out of such 
reactors in Germany and in the Slovak Republic, as EURATOM deemed the continued 
operation of this reactor type no longer in line with its nuclear safety rules, As a 
consequence of this anticipated shutdown, significant volumes of short-lived low and 
intermediate level radioactive waste (SL-LILW) from NPP decommissioning will need to 
be disposed of much earlier than initially expected. The early shutdown heavily impacts 
the original strategy for operational radioactive waste management, which anticipated 
conditioning and interim storage at the KNPP, and management of the operational 
waste together with the decommissioning waste after the end of the plant service life. 
 
In order to properly manage the radioactive waste in line with the state-of-the art in the 
European Union, the Government of Bulgaria has intensified its efforts to provide a near 
surface repository to meet the country´s waste disposal needs. It is supported in this 
endeavor by a compensation mechanisms established by the European Union, the 
“Kozloduy International Decommissioning Support Fund (KIDSF)”, aimed at alleviating 
the significant impact of the early NPP phase out on Bulgaria`s economy. The fund is 
managed on behalf of the European Union by the European Bank for Reconstruction 
and Development (EBRD). A similar fund had also been previously established to 
support the Slovak Republic´s decommissioning work at the Bohunice V1 NPP. 
 
 
THE NATIONAL DISPOSAL FACILITY 
 
Pursuant to Resolution No. 683 of the Council of Ministers of July 25, 2005, the State 
Enterprise for Radioactive Waste (SERAW) is required to construct the National 
Disposal Facility (NDF) for all Category 2a radioactive waste. This Bulgarian waste 
category corresponds to the IAEA category of short-lived, low and intermediate level 
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waste (SL-LILW). The NDF shall accept operational and decommissioning waste from 
all nuclear power stations existing and planned in the country, research reactors, 
hospitals and industrial applications. As the first step for implementing Resolution No. 
683, the Bulgarian Nuclear Regulatory Agency (BNRA) issued a permit for conducting 
preliminary investigations for the selection of a site and for determining the NDF´s 
design basis. 
 
In recent years several candidate repository sites were studied in Bulgaria in regard to 
their suitability for locating the NDF. After a screening process that considered the 
characteristics of these sites, 12 were identified and preselected as potential repository 
locations. Following a thorough characterization of these sites the “Radiana” site, 
situated on land of the village of Hurlets, Municipality of Kozloduy, District of Vratsa and 
adjacent to the KNPP was finally selected as the preferred site. The general location of 
the Radiana site is shown in Figure 1. 
 
 

 
 

Figure 1: General Radiana site location 
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The Figure 1 shows the town of Kozloduy to the west of the KNPP and the Radiana site 
to the south of the power plant and of the Danube River. The river is here the 
international limit between the Republic of Bulgaria and Romania. A more detailed view 
of the Radiana site location is shown in Figure 2, which also depicts the boundaries of 
the National Disposal Facility site  
 
 

 
Figure 2: Location and boundaries of the Radiana site, adjacent to the KNPP 

 
 
The Detailed Development Plan – the Plan for the Regulation and Construction (DDP-
PRC) of the National Disposal Facility is a key step in the development of the NDF since 
it is a precondition for SERAW to receive a construction permit. The legal procedure for 
approval of the DDP-PRC required interaction with many institutions. It took SERAW 
more than 2 years to carry out this process, in which several state institutions and 
agencies, municipal authorities and utility organizations have to be involved. Finally, the 
Ministry for Regional Development and Public Works approved the DDP-PRC for the 
National Disposal Facility. 
 
For developing the repository engineering, i.e. the Conceptual Design, the Technical 
Design and the Intermediate Safety Assessment Report an international call for tenders 
was launched by SERAW in agreement with EU and EBRD rules for such public works. 
The contract for designing the National Disposal Facility for Radioactive Wastes was 
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awarded by SERAW to a Spanish-German consortium comprising Westinghouse 
Electric Spain SAU, Germany's DBE TECHNOLOGY GmbH and ENRESA, the Spanish 
national radioactive waste management agency. The reference facility El Cabril, the 
Spanish repository for LILW, owned and operated by ENRESA and designed by 
Westinghouse in the 1980s. The German partner contributes its experience from the 
construction and operation of radioactive waste repositories in Germany. The 
consortium is supported by two local subcontractors, EQE Bulgaria and KK-Project. 
 
The NDF design work started in October 2011, initially focusing on the repository 
Conceptual Design. Pursuant to the terms of the call for tenders two different 
Conceptual Design variants were developed, which differ mainly in the location of the 
waste disposal cells inside the boundaries of the Radiana site and were aimed at taking 
advantage of the varying soil and subgrade conditions of the former terraces of the 
Danube River found at the site. Both variants are fully compliant with all relevant 
Bulgarian regulations in the nuclear field as well as all applicable conventional technical 
regulations. Figure 3 presents an artist view of the variant that the Consortium 
recommended to SERAW for selection. 
 
 

 
 

Figure 3: Artist view of the NDF facilities. 
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The Figure 3 depicts in the foreground the repository infrastructure and auxiliary 
installations, in the background the waste disposal cells. 
 
For the two design variants mentioned, and for two further sub-variants involving 
alternative designs for certain repository details as well, a comprehensive evaluation on 
the basis of a multi-attribute analysis was carried out. The evaluation criteria included 
safety and security aspects, feasibility, design robustness and costs. The design variant 
finally recommended by the consortium to SERAW for selection anticipates the 
construction of the disposal vaults in a row oriented from West to East, in the central 
part of the available site. Since in the North-south direction the terrain rises towards the 
South, the disposal vaults will be located at an intermediate elevation, well above any 
possible maximum flooding level of the Danube River. 
 
Waste for disposal at the NDF is to be conditioned in cubic shaped reinforced concrete 
containers with 1.95 m side length. These waste packages are emplaced by means of a 
portal crane into disposal vaults or cells made of reinforced concrete, which can 
accommodate 288 packages in three cells sections with 96 waste packages each. The 
containers are stapled in each cell section in four layers with 24 waste packages each, 
in an 8x3 pattern. During the waste disposal operations the disposal cells are protected 
against weather effects by a mobile roof, which also contains the gantry crane used for 
disposing of the waste packages. Figure 4 depict the situation during the waste disposal 
operations. 
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Figure 4: View of filled disposal cells (foreground) and cells during disposal 
(background) 

 
Basically, the repository is a modular-type facility, allowing the successive construction 
of disposal cells vaults to gradually increase the waste disposal capacity, as needed. 
The construction is planned to be carried out in three main phases, each one providing 
cells with enough disposal capacity for 20 years of repository operation. The NDF will 
eventually have capacity to dispose of up to 138,200 cubic meters of waste, or roughly 
345,000 tones. For comparison, in 2010 the KNPP generated some 1400 m3 of LILW. 
The repository will cost around 120 million Euros, which will be financed for from the 
radioactive waste fund of European Bank for Reconstruction and Development.  
 
After a comprehensive study of the documentation, SERAW approved the 
recommended Conceptual Design variant on December 2012, and authorized the 
Consortium to start developing the Technical Design. A number of observations and 
suggestions by the BNRA, by SERAW, and by SERAW’s group of advisors have been 
thoroughly discussed and where appropriate incorporated into the NDF design. A view 
of a disposal cell covered by the mobile roof during disposal operations is shown in 
Figure 5 
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Figure 5: Disposal cell covered by the mobile roof during waste disposal operations 

 
The Technical Design work has been meanwhile completed and submitted to SERAW 
for review and analysis on March 2013. The complete package of the Technical Design 
documentation prepared by the Consortium consists of 18 separate chapters and fills 
around 50 folders with approximately 6500 pages. SERAW’s experts immediately 
started their design review. A copy of the documentation was submitted to independent 
highly-qualified Bulgarian experts and scientists, who participated in the review of 
certain aspects of the design and provided advice in their areas of expertise. By these 
means, and also on the basis of the substantial knowledge and experience in the waste 
disposal field of the consortium members, it is guaranteed that SERAW will receive a 
safe and reliable design for the disposal needs of the Republic of Bulgaria. When these 
lines are being written the Consortium and its subcontractors are intensively working in 
incorporating all the detailed remarks and comments of SERAW and its advisors into an 
updated Technical Design version. 
 
Simultaneously to the preparation of the Technical Design for the NDF, the consortium 
is working on the Intermediate Safety Analysis Report (ISAR). This key document is 
intended to provide convincing proof that the NDF, constructed and operated in line with 
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all requirements of the Technical design, and filled with waste packages in compliance 
with the Waste Acceptance Criteria prescribed in the ISAR, will be safe according to the 
present state-of-the-art for a near surface repository. The ISAR considers the future 
repository evolution under a number of different scenarios of its possible development. 
For these scenarios the potential exposure of staff members during operation, and of 
members of the public during operations and after repository closure, are appropriately 
modeled using internationally accepted methods and software. The results are 
compared with the radiation exposure limits set up by the BNRA to ensure sufficient 
protection of present and future generations. 
 
 
OUTLOOK 
 
In the months to come the Consortium will optimize the Technical Design to 
accommodate all the comments and suggestions of the Bulgarian experts, and 
especially those of the BNRA. The substantiation of the ISAR will continue in order to 
fulfill all requirements of the Bulgarian licensing authorities. 
 
For the next stage the Bulgarian legislation requires the NDF Technical Design to be 
submitted for approval and coordination to a number of authorities. Only after that 
SERAW will be able to start the process for approval of the investment project and to 
apply for a construction permit. The NDF is a national priority facility as defined by the 
Bulgarian Law for Spatial Planning. The schedule for construction of the NDF is part of 
the new national Strategy for Management of Spent Nuclear Fuel and Radioactive 
Waste. In fact, the Bulgarian Council of Ministers on January 10, 2013 defined the NDF 
as Strategic Facility for Bulgaria. As the general progress of the project lies within the 
planned deadlines, it is reasonable to assume that a license for construction of the NDF 
can be expected in the course of 2014. 
 


