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Abstract

The paper describes the situation in the spent fuel management in the Czech Republic. The interim Spent
Fuel Storage Facility (ISFSF) at Dukovany, which was commissioned in January 1997 and is using dual -
transport and storage CASTOR - 440/84 casks, is briefly described. The authors deal with their experience in
operating and inspecting the ISFSF Dukovany. The structure of the basic safety document "Limits and
Conditions of Normal Operation" is also mentioned, including the experience of the performance. The inspection
activities focused on permanent checking of the leaktightness of the CASTOR 440/84 casks, the maximum cask
temperature and inspections monitoring both the neutron and gamma dose rate as well as the surface
contamination. The results of the inspections are mentioned in the presentation as well. The operator's experience
with re-opening partly loaded and already dried CASTOR-440/84 cask, after its transport from NPP Jaslovske
Bohunice to the NPP Dukovany is also described. The paper introduces briefly the concept of future spent fuel
storage both from the NPP Dukovany and the NPP Temelin, as prepared by the CEZ. The preparatory work for
the Central Interim Spent Nuclear Fuel Storage Facility (CISFSF) in the Czech Republic and the information
concerning the planned storage technology for this facility is discussed in the paper as well. The authors describe
the site selection process and the preparatory steps concerning new spent fuel facility construction including the
Environmental Impact Assessment studies.

1. INTRODUCTION

Fresh nuclear fuel was supplied to the former Czechoslovakia from the previous U.S.S.R. and
spent fuel was originally planned to be re-exported after a 5 year cooling period. The transport of
spent nuclear fuel from the Czechoslovak NPPs was suspended in 1988 and the spent nuclear fuel
assemblies from the NPP Dukovany were (after a 3 year cooling period) transported to the wet interim
storage facility at Jaslovske Bohunice in the Slovakia. These transports were halted in 1992.

The necessity to handle a growing number of spent fuel assemblies in the NPP Dukovany and
the need to transport the 1,176 spent fuel assemblies stored at Jaslovske Bohunice (Slovakia) back to
the Czech Republic, have led to the construction of an away-from-reactor spent fuel storage facility at
Dukovany. The Interim Spent Fuel Storage Facility (ISFSF) at Dukovany was commissioned in
January 1997 and uses dual - transport and storage CASTOR - 440/84 casks (see the Figures 1 and 2).
The transport of the loaded cask into the storage building is shown in the Figure 3.

2. STORAGE OPERATION, ITS EVALUATION AND INSPECTION

The process of ISFSF commissioning brought neither major problems nor surprisingly new
experience, more details can be found in [I]. There were only two issues connected with the original
design, which had to be solved before permanent operation of the storage was approved. The first
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f
FIG. I. Interim Spent Fuel Storage Facility at Dukovany

FIG. 2. Inside view of the Interim Spent Fuel Storage Facility
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FIG. 3. Cask transfer into the storage building
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(minor) one was insufficient thermal insulation of a wastewater tank collecting wastewater from
staffs showers, causing the real risk of the water freeze in the tank during the winter time. Other
consequences of unexpectedly low temperature in the storage hall in the winter period were
snowdrifts, glaze and slides in the hall, complicating the working conditions of the storage staff.
While the former problem was quite easily overcome before commissioning ISFSF Dukovany, by
insulating the tank and equipping it by its own heating, the final solution of the latter took almost two
years. The experiment took a year (mostly during the trial operation) when the jealousies in the input
openings were practically completely blocked. The temperature of defined points on each cask surface
was continuously monitored in this period as well as the air temperatures in the storage hall and
outside.

Parallel to the measurements in the storage, calculations of the thermal removal from the casks
in the storage were prepared by the operator in April 1997 [2]. The calculations took into an account
the quantity of the loaded casks in the storage hall in given period and conservatively considered each
cask loaded to its maximum allowed thermal output of 21 kW. For example, in December 1997 there
were 23 casks with a total thermal output about of 197 kW, while the model was calculating with
483 kW. In October 1998, there were 28 casks with total thermal output about 248 kW. The outside
temperature and the area of the vent openings were other imputes of the calculation model, which
calculated the outgoing air temperature. Both, the results of calculations and experiment, supported
the request of the operator to approve two regimes of the jealousies in the input openings - open in the
summer and practically closed in the winter period. These design changes have been accepted by the
SUJB and several conditions concerning the way of monitoring temperatures of the casks surface and
the temperature of the cooling air have been set in order to assure timely corrective measures - if
necessary.

Above mentioned issues led to two changes in the original storage design. Both changes were
carefully examined by the regulatory body and consulted with the vendor. The experience gained until
today has confirmed the safety of the changes and was a useful lesson in understanding better some
potential problems of a conservative approach in the storage design.

During more than one year trial operation of the ISFSF, the basic safety document "Limits and
Conditions of Normal Operation" gradually developed to its recent structure, following the
operational experience, results of inspections and independent research. It is necessary to stress, that
because of the experience gained during consultations with colleagues from the US NRC and the
application of the methodical guidance in the IAEA Practice on Safety Operation of Spent Fuel
Storage Facilities [3], the first version of the Limits and Conditions of Normal Operation was
basically adequate. The modifications which followed, reflected either above mentioned design
changes or were motivated by the effort to express more clearly or simply the obligations of the
storage staff. The recent version of Limits and Conditions of Normal Operation of ISFSF Dukovany
has the structure given in Table I.

The SUJB planned inspection activity has been mainly concentrated on the performance of
Limits and Conditions of Normal Operation and especially on the performance of the storage
monitoring systems. Each inspection tested the function of the leaktightness monitoring system
(measuring the pressure of Helium between primary and secondary cask lids), by simulating the
pressure drop or by the disconnecting the transfer cables. Both the SUJB inspections and operator
experience with the pressure monitoring system have not indicated any real problem. In the year 1997,
one drop out of data transfer (lasting less than three hours and concerning both pressure and radiation
situation monitoring systems) from the storage to the central dosimetry control room occurred.

Regular operator and SUJB attendance has also been devoted to the inspections of the
maximum cask temperature, neutron and gamma dose rate, as well as results of the surface
contamination of the loaded casks. After evaluating the results of continuous measurements during the
trial period, when the surface temperature of each cask was monitored. Taking into an account the
results of monitoring the process of establishing the cask surface temperature equilibrium in the
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period from spent fuel loading into the CASTOR-440/84 casks to final - third lid attachment the SUJB
requirements on the cask surface temperature monitoring were defined. Recently, continuous
temperature monitoring of only the three hottest casks is required. These casks are selected on the
basis of their thermal output, however, their position among the cask array has also a slight influence
on their surface temperature.

TABLE I. THE STRUCTURE OF THE SAFETY DOCUMENT "THE LIMITS AND CONDITIONS
OF NORMAL OPERATION" OF ISFSF DUKOVANY

Area 'Limits and Conditions of Normal Operations" focuses on

Residual heat removal maximum capacity of the storage
geometry of the cask positioning
minimum cooling period before loading the SF assemblies
into the cask (storage module)
maximum allowable burnup, maximum enrichment,
maximum residual heat generation per assembly
maximum cask surface temperature
availability of the cooling system

Radiation protection/containment maximum allowable burnup, maximum enrichment,
allowed geometry of SFAs loading
minimum cooling period before loading the SF assemblies
into the cask (storage module)
maximum allowable dose rate on the surface and in a
defined distance from the cask surface (l-2m)
maximum allowable surface contamination
radiation monitoring system
leaktightness monitoring system

Subcriticality

Retrievebility

Other

• maximum fuel enrichment
• fuel assembly characteristic
• licensed cask only

• licensed cask only
• standard handling tools only

• obligation of timely information concerning any breaking
of approved limits to the regulatory body

In 1997, the thermal output of the casks varied from 12 to 13 kW, their maximum temperature
did not exceed 60°C, while the maximum cooling air - (input) temperature was 24.5°C (recorded in
June 1997). The temperature of selected casks was measured in the middle of their sides. The operator
also measured the other casks but the frequency of these measurements was only once a week. The
standard uncertainty of the temperature measurements represents 0.5°C.

Systematic monitoring of the radiation situation in the storage facility and its neighbourhood
belongs among the most serious tasks of the operator. The extent of the monitoring is as follows:

• Dose rate, at the cask surface, non-fixed contamination of the cask surface;
• Dose rate, non-fixed contamination of the place in selected areas of ISFSF building;
• Radiation monitoring of personnel, collective and maximum individual equivalent dose;
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• Radiation monitoring of ISFSF surrounding (NPP area), equivalent dose rate, surface activity
(58Co, 60Co, n0Ag, m C s , 137Cs and others), volume activity of underground waters (3H, 60Co,
90Sr, 1I0Ag, 137Cs and others), aerosol activity (5ICr, 54Mn, 60Co, 110Ag, 134Cs, niCs and others)

• Radiation monitoring of neighbouring villages: equivalent dose rate.

All the results confirmed that values of the dose rates inside the ISFSF are within the approved
limits and the dose rates in the storage facility surrounding comparable with the background dose
rates. Consequently, the contribution of the interim storage facility to the radiation level at the
Dukovany site is negligible.

The data describing the radiation situation are carefully recorded and regularly inspected by the
SUJB inspectors. In addition, systematic measurements were carried out by experts of Faculty of
Nuclear Engineering of Czech Technical University in the years 1996 and 1997 on the basis of a
SUJB contract. The measurements discovered, among others, an interesting contribution of neutron
flux to the integral equivalent dose rate. As a consequence of this finding, the regulatory body
requested the introduction of personnel neutron dosimetry. Each member of the storage staff is
obliged to have (his/her) own personal neutron dosimeter while working inside the ISFSF.

Initiated by the loud international public discussions concerning problems with cask surface
contamination in some European countries, a thorough operator inspection of the loaded casks surface
contamination was carried out in July 1998. The NPP staff used for these inspections more
measurement points than for the routine inspections and the SUJB inspectors examined selected
casks. The maximum discovered non-fixed contamination on the CASTOR-440/84 cask surface
averaged over 300 cm2 has been within the limits and did not exceed 4 Bq/cm2 for beta and gamma
emitters and low toxicity alpha emitters, or 0.4 Bq/cm2 for all other alpha emitters.

In spite of the fact that no significant problem have occurred since the beginning of the ISFSF
Dukovany operation the SUJB required the operator's ability to re-open already loaded casks. Such
operation demonstrates the ability to repair a failed cask as well as the possibility to move the fuel
from the storage cask to other place.

Based on a proposal of the Gesellschaft fur Nuklear Behalter mbH (GNB), the operator
developed a procedure for back filling the dried cask already loaded with spent fuel with water. At the
beginning of 1997, GNB sent equipment and a manual for cask handling under these circumstances to
the NPP Dukovany. The GNB documents had to be modified to the needs of the NPP Dukovany.

The first operation with the new device and procedure was realised at the end of 1997. During
the planning of spent fuel shipment from Slovakia back to the NPP Dukovany, it was known that one
of the casks would not be filled to its full capacity wih spent fuel. This situation led the operator to the
decision to use newly installed equipment for reloading this cask. The last cask containing 48 spent
fuel assemblies was transported to the reactor hall where was opened. The second lid was removed
and directly at the cask handling point, the equipment for back filling with water was used for filling
and cooling of the partially loaded container. The cask was filled with additional 36 spent fuel
assemblies and further handled by the routine procedure and transported to the ISFSF. These activities
were carried out on 6 November 1997, in the presence of the SUJB inspectors. The handling was
carried out in 10 hours without problems and the equipment was used without difficulties. An opened
and empty CASTOR-440/84 cask can be seen in Figure 4.

3. PREPARATION OF FUTURE SPENT FUEL STORAGE FACILITIES

The Czech utility - Czech Energy Board (CEZ) started its activity focused on the Central
Interim Spent Fuel Storage Facility (CISFSF) in 1992. The utility top management decided to use the
dry storage technology as the storage option. It was also decided to study both the surface and near
surface variants of the storage facilities. The starting position for this task was as follows:
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A
FIG. 4. Open CASTOR-440/84 cask

35



FAJMAN et al.

• Government Resolution No. 213 limited the capacity of the ISFSF Dukovany to 600 t of
heavy metal;

• The CEZ top management did not agree with locating the CISFSF on the NPP Temelin
site, which was under construction;

• The promise of CEZ, given to the public during the ISFSF Dukovany public hearing, to
examine the possibility of siting a new storage facility inside the whole territory of the
Czech Republic;

• The capacity of the new storage should be sufficient for the spent fuel generated during
the lifetime both of the Temelin and Dukovany NPPs;

• The new storage facility should be available in 2005, when the capacity of the ISFSF
Dukovany is exhausted.

3.1. Bidding process

The utility started a preliminary bid for the storage technology in 1995. Sixteen potential
vendors were requested to participate in the bid. The following companies answered and sent their
proposals: AECL CANDU (Canada), DIAMO (Czech Republic), GEC ALSTHOM (Great Britain),
VOEST ALPINE/NAC (Austria/USA), NUKEM (Germany), SGN (France), BNFL/SIERRA NUC
(Great Britain Great, USA), SKODA (Czech Republic), TRANSNUCLEAIRE (France).

A broad spectrum of storage technologies were presented by the above mentioned vendors. All
major existing dry spent fuel storage technologies were presented: dual purpose (storage and
transport) casks, vault type storage, concrete modular storage and storage containers. The evaluations
of the tender were independently carried out in the Czech Republic, Spain and Belgium. The dual
purpose (transport and storage) cask was selected. Four potential vendors have been shortlisted:
NUKEM, SKODA, TRANSNUCLEAIRE and VOEST ALPINE/NAC.

3.2. Site selection process

The process of the site selection consisted of two steps. The first step was based on comparing
the archived data describing the Czech Republic territory with the legislative criteria valid for nuclear
facility siting. This search identified 10 appropriate or conditionally appropriate sites. The second step
consisted of the field investigations in the sites. The most prospective sites underwent a detailed
geological investigation. At the Skalka site (see Figure 5) were about 750m of corridors excavated
(see Figure 6). Two IAEA missions have been involved in the evaluation of the site selection process.
The described site selection process resulted in selection of the following three sites:

• Skalka - near surface (underground) storage;
• Dolni Cerekev - surface storage;
• Batelov - both possibilities.

3.3. New Realities in 1996

In 1996, the Ministry of Industry and Trade started discussions about some parts of the
Government Resolution No. 213 concerning the Dukovany 600 t storage limit. Under a Government's
decision, a study of five different variants of possible sites for spent fuel storage facilities was
performed including the NPP sites. The safety, technology, ecological and economical evaluation
resulted in the five following variants:

• storage facilities at Dukovany and Temelin NPPs;
• a central storage facility at Skalka;
• a central storage facility at Temelin;
• a central storage facility at Dukovany;
• a central storage facility at Batelov.
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CINSFSF
SKALKA

5. Skalka site

FIG. 6. Excavated corridors at Skalka
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3.4. Present Situation

In March 1997, the Government has cancelled some parts of Government Resolution No. 213
concerning the Dukovany 600 t storage limit and recommended to prepare new storage capacities at
the Dukovany NPP and Temelin NPP sites as priority sites and at Skalka (under ground alternative) as
a stand by site.

CEZ has prepared a feasibility study for the priority and stand by sites in the first half of 1997.
The content and scope of the additional information requested from the bidders for the purpose of the
Environment Impact Assessment (ElA) Study, the Safety Report and the Site Permit Documentation
for Dukovany and Skalka site was done subsequently.

The EIA Study, Safety Report and Site Permit Documentation for both the Dukovany (main
option) and Skalka sites (back up option) were performed in 1998. After their publication, some
comments have been collected and the Ministry of Environment requested CEZ to amend the reports.
Recently, the EIA process was done and the modified versions of both EIAs have been published. In
August 1998, the siting analysis reports of both the Dukovany and Skalka sites were submitted to
SUJB together with the request for siting approval.

According to the existing Czech legislative principles, the Environmental Impact Assessment
under the supervision of the Ministry of Environment and the siting approval to be issued by SUJB,
are necessary preconditions for official starting the siting process.

3.5. Future steps

In order to minimise the risk in case of failure of the utility plan concerning timely
commissioning of the new storage facility, the CEZ prepares two parallel storage facilities one at the
Dukovany and one at the Skalka site. The next steps for preparation of the above mentioned projects
will depend on the development of the real situation.

The CEZ management supposes that the parallel preparation of both above described projects
will continue with minimal efforts unless the siting permits are issued. After that the top management
will decide whether to accept the risk connected with the Skalka (back up) project preservation or to
continue until constructions permits for both sites are issued. When the construction permit for the
Skalka site is issued, the utility will not start the construction, but will preserve and prepare this site
as a back up solution for the NPP Temelin spent fuel storage facility.

On the contrary, if the construction permit for the Dukovany storage facility is not issued on
time, the Skalka facility will become the main variant for the NPP Dukovany spent fuel. The Skalka
project can play the same role for the NPP Temelin. Consequently, steps to be taken by CEZ in the
future are as follows:

• Preparation of the EIA Study, Safety Report, Site Permit Documentation for both the
Dukovany and Skalka site in 1998;

• Request for site permit for both the Dukovany and Skalka in 1999, to be followed by a
decision of the CEZ top management to stop/continue the preparation of the Skalka
facility;

• Final bidding process for the Dukovany facility and/or Skalka facility in 1999 - 2000;
• Construction permit for the Dukovany facility and/or Skalka central facility in 2000;
• Construction of the Dukovany facility or Skalka central facility in 2002 - 2004;
• Commissioning of the Dukovany facility or Skalka central facility in 2004 - 2005;
• Preparatory works for the Temelin facility (when the Skalka central facility is not under

construction) in 2002 - 2008;
• *" Commissioning of the Temelin facility in 2011 (when the central Skalka facility is not in

operation).
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5. CONCLUSION

Since 1995, a significant development in the area of spent fuel management in the Czech
Republic could be observed. The SUJB staff has gained new experience with the evaluation of the
safety analyses for both spent fuel storage casks and facilities. A dry interim storage facility in
Dukovany has successfully been constructed, commissioned and safely operated. The Czech industry
started to be involved not only in the production of licensed storage technologies, but also attempts to
develop its own storage and transport cask for spent fuel, e.g. at SKODA Nuclear Machinery. The
existence of a national spent fuel facility has also led to establishing new research tasks. Some results
of the research are presented at this Symposium, e.g. results on the behaviour of spent fuel cladding
during long-term (dry) storage, both under normal and accident conditions. Other tasks focuse on
long-term behaviour, ageing, maintenance and in service inspections. The development of criteria for
a dual use cask intended to be transported after a long storage period should also be addressed in the
future.

Significant development has also been achieved in the legislative area. New legislation was
adopted in 1997. First of al it was the ,,Atomic Act" - law No. 18/1997, issued in January 1997. The
Atomic Act is based on the internationally adopted principles of nuclear safety and radiation
protection, which are implemented in recommendations of the IAEA, ICRP and WHO. The Atomic
Act includes provisions declaring, in compliance with the Vienna Convention, the licensee's
responsibility for any nuclear damage resulting from an accident. This law also establishes the basic
principles of safe spent fuel management. The Atomic Act does not proscribe whether to reprocess or
dispose the spent fuel. According to this law, spent fuel is not considered as waste, but both the
operator and the State Office for Nuclear safety have the right to declare spent fuel as waste.
Following this law, the Ministry of Trade and Industry has had to establish a Radioactive Waste
Repository Agency. This Agency, financed by funds from the waste generator, has overtaken the
activities connected with the waste management in Czech Republic, including the research and
development.

The safe operation of both Dukovany and Temelin will require new spent fuel storage facilities
in the near future. The evaluation of the safety analyses for such facilities and the competent
preparation for their construction, undoubtedly represent the main challenges both for the operator
and regulator.
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