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Abstract 

This presentation provides a general overview on the operation experience of the dry interim storage 
facilities in Ahaus and Gorleben (later referred to as TBL-A and TBL-G). GNS is solely in charge of the 
operation and maintenance of both facilities licensed for a dry storage period of 40 years. 

The amount of different cask types stored to date which are loaded with spent fuel and reprocessing waste 
and the cask specific information such as heat capacity, heat flow and dose rate are shown. A presentation 
of the transport and storage operation experience (e. g. statistics of the monitoring system) follows as well 
as an outlook on future activities. 

The associated licensing procedures are outlined in view of pre-existing licenses together with present or 
future licensing activities. This includes cask approval procedures according to the international safety 
requirements for transport and licensing procedures as laid down in the German Atomic Act.  

Both facilities have been operated, to a large extent, independently of nuclear power plants. Different casks 
have been stored there for more than ten years. 

In terms of best practices the vast operational experience gathered at these interim storage facilities is 
shown on practical examples i. e. the 10-year cask inspection, the pilot process for the periodical safety 
review as well as the ageing management demonstrating the robustness of the dry cask storage concept. 
The key aspects of the GNS expertise and a summary of the GNS position as well as perspectives for the 
long-term dry storage complete the presentation. 

Overview of the Interim Storage Facilities TBL-A and TBL-G 

GNS has stored spent fuel elements and waste from reprocessing in dry interim storage facilities in Ahaus 
since 1992 and in Gorleben since 1995. Both storage buildings with a floor space of more than 7,000 m² 
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can accommodate up to 420 casks. Whereas TBL-A consists of two separate storage areas with a capability 
of 210 casks each, in TBL-G all casks were stored within one large area. 

Figure: aerial view on TBL-A (left) and TBL-G (right) 

  
 
The facilities were built on sites with more than 40,000 m² (TBL-A) and 60,000 m² (TBL-G). On the 
Gorleben site two additional facilities were built, namely the pilot conditioning plant (PKA) which was 
designed for the conditioning of highly radioactive waste and is actually licensed for the repair of defect 
casks, and the interim storage facility (ALG) for the storage of low and medium-level radioactive waste. 

Licensing Procedures for the Interim Storage Facilities TBL-A and TBL-G 

The first storage license according to § 6 of the German Atomic Act (AtG) for a central German interim 
storage facility, namely the TBL-G-facility, was granted approx. 30 years ago in September 1983. This was 
followed by the license for the TBL-A-facility in October 1987. Both licenses have been amended several 
times until the mid 1990s. In both cases the operation has started under these licenses. 

On June 2, 1995 (TBL-G) and on November 7, 1997 (TBL-A) both licenses were replaced by new ones. 
This new license for the TBL-A-facility has been amended six times, the last amendment was granted on 
May 26, 2010. The situation for the TBL-G-facility is similar, the 4th amendment of the new license was 
granted on January 29, 2010. Both licenses are valid for a period of 40 years. With these new licenses the 
maximum heat load and the maximum content of fissile material were increased and the storage of new 
cask types was also accepted. The following table gives an overview on the main characteristics of both 
licenses. 

On November 9, 2009 a license according to § 7 of the German Radiation Protection Ordinance (StrlSchV) 
was granted for the TBL-A-facility by the competent authority for a 10-year storage of low and medium-
level radioactive operational waste from German nuclear power plants in the western storage area of the 
TBL-A. During this decade the relevant storage area will not be used for the storage of fuel elements 
according to § 6 AtG. 
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Table: Main characteristics of the TBL-A and TBL-G 

 TBL-A TBL-G 

Number of casks 420 1) 420 
Total amount of heavy metal 3960 Mg 3800 Mg 
Total amount of activity 2  1020 Bq 2  1020 Bq 
Total amount of heat load 17 MW 16 MW 
Licensed inventory LWR-, MTR- and  

THTR-fuel elements 
operational waste 

LWR-fuel elements 
HAW-canisters from F 

Licensed casks CASTOR® THTR/AVR (305) 
CASTOR® V/19 (3) 
CASTOR® V/52 (3) 

CASTOR® MTR2 (18) 
Several waste containers 

CASTOR® Ic (1), IIa (1) 
CASTOR® V/19 (3), V/52 (0) 

CASTOR® HAW 20/28 CG (74) 
CASTOR® HAW28M (21) 

TS 28 V (1), TN85 (12) 
 (low- and medium-level active waste)  
1)  several small CASTOR® THTR/AVR can be placed on one storing position of a large LWR-cask 
( ) in brackets: number of stored casks 

Presently, the following applications are under examination by the authority in charge: 

TBL-A:  

− storage of compacted hulls and ends from AREVA NC in TGC27 casks 

− storage of AVR-fuel elements from the Jülich storage facility (no licensing activity to date) 

− installation of a new crane according to section 4.3 of KTA 3902 

− performance of structural measures due to new security requirements 

TBL-G:  

− storage of MAW-canisters from AREVA NC and of HAW-canisters from Sellafield Ltd. in 
CASTOR® HAW28M casks 

− performance of structural measures due to new security requirements 

In the framework of the recent licensing procedures extensive considerations have been required within the 
accidental analyses as well as within the mechanical proofs for the derived design basis accidents. 

In the future it is planned to add a new cask type and further MTR-fuel elements from research reactors (e. 
g. FRM II) to the license of TBL-A. Moreover, depending on the availability of a corresponding final 
repository, an extension of the 10-year license may be necessary. In due time, the TBL-G license shall also 
be extended to include the storage of low and medium-level radioactive waste.  

According to the present situation concerning a final repository for spent fuel and highly radioactive waste 
in Germany a prolongation has to be applied in sufficient time before the expiration of both licenses. 
Within this prolongation process all different types of casks have to be considered. 
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Equipment in use 

One technical feature of the interim storage facilities is the building itself. The dimensions are 200 m in 
length, 40 m in width and 22 m in height. Inside there are several areas, i. e. the reception area to receive 
the transports, the maintenance area for cask preparation and in-service-inspections, and the storage area. 

              One key component is the 140 t/10 t-load capacity 
bridge-crane with a width of 33.70 m. It is also 
equipped with a 10 t-lifting support for the handling 
of single components such as lids and shock 
absorbers. 

Other important features of the facilities are the 
natural air ventilation given by the construction of 
the building thus making maintenance works 
superfluous, a fire control system as part of the 
facility information system, a dose rate 
measurement system including daily checking of 
dose rate and contamination by the health physics 
staff and a pressure switch system for leak 
monitoring giving every status information to the 
24/7 security staff.  

 

The security staff is instructed to check the status information from the leak monitoring system and to 
inform the management of the interim storage facility in case of a message. 

CASTOR® the Key Element of Nuclear Safety 
The cask for storage and transport of radioactive materials 
is called CASTOR®. CASTOR®-type casks are used for 
the safe transport and interim storage of spent fuel and 
waste from reprocessing. The responsibility of GNS 
includes the further development, fabrication and loading 
of the casks as well as the handling and monitoring. One 
specific type in this series is the CASTOR® HAW28M, a 
cask for highly radioactive waste. The technical principle 
of this type is the following:  

– the radiation emitted by the radioactive inventory 
is safely shielded by the cask body 

– the cask is closed with two lids the so-called 
“double lid system”, to guarantee the containment 
of radioactive inventory 

– leak-tightness of the cask is permanently 
monitored 

– sub-criticality is ensured 
– heat dissipation is guaranteed by the basket, the 

cask body and the cooling fins. 
The CASTOR® meets the high requirements defined by 
the internationally accepted safety standards of the IAEA. 

Figure: Bird’s-eye view of TBL-G facility  
(actual cask positioning) 
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The cask consists of a thick walled cylindrical cask body made of ductile cast iron. For neutron shielding 
axial boreholes are drilled into the cask wall and filled with polyethylene moderator rods. In addition there 
are shielding elements in the basket, a moderator plate on the bottom and a multi-part moderator plate on 
the top of the metal sealed primary lid. In storage configuration a secondary lid is tightly secured to the 
cask body. 

On the cask surface radial cooling fins are machined to improve the heat transfer into the environment. 
Four trunnions are used for handling and fixing the cask onto the transport equipment.  

Storage Experience of GNS 

In the following the specific GNS knowledge from the “Periodical safety review and ageing management“ 
is presented.  

Pressure Switch  

The pressure switch is one of the main components of the cask for the permanent leak-tightness monitoring 
system. The switch has a robust and simple mechanical construction.  

The pressure switch monitors the pressure between the primary and the secondary lid. The pressure switch 
is mounted into the secondary lid. Two contact pins are closed over a movable camped membrane. A 

reference switch oversees the main switch function. 
Both switches are built-in in a steel-flange. The 
flange is sealed by a metal seal opposite the 
secondary lid. 

If the pressure in the gap between the two lids falls 
below a certain threshold the main-membrane will 
be switched and will give a message (“main switch 
low”) to the security staff. The switch is self-
supervising, i. e. it will also give a message in case 
of wire-break, short-circuit, control switch low or 
system failure. 

Today GNS has the knowledge and experience of more than 10-thousand years of pressure switch lifetime. 
In a few cases, the pressure switch has given a message. In TBL-G only three of such events have occurred 
since 1995. In every case the self-supervision function worked properly. The required tightness of the 
primary and the secondary lid has always been ensured.  

GNS records all data of pressure switch events of all switches mounted in German interim storage facilities 
and analyses these data.  

On the basis of this analysis the switch has been optimized. Three main components have been partly 
modified by GNS: 

– improvement of the welding process for the main membrane 

– improvement of the ceramic leader transactions 

– enlargement of the screw-head pressure loaded area 

Figure: scheme of pressure switch 
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In-Service Inspection 

In 2001/2002 GNS has introduced new provisions for the 
preservation against the negative influence of humidity (i. e. 
corrosion). This preservation mainly consists of closing bore holes 
and screw holes by plastic plates and silicone sealing of gaps on the 
outer cask surface (e. g. on the trunnion or lid area). On this basis all 
casks stored since the 1990s have undergone this sealing process in 
2002. As both licenses are containing a supplementary regulation 
requiring an inspection programme to check the condition of the 
preservation every ten years, GNS has elaborated the provisions to 
perform the required 10-year inspection.  

After acceptance of this inspection programme by the supervisory 
authorities and their expert in charge, the inspections were 
performed in 2012. After the 10-year storage period only minor 
points of interest arose from the inspection of a CASTOR® HAW 
20/28 CG cask: 

– two small findings at the cooling fins (damage of the surface coating) 

– points with corrosion of minor importance 

– one point of air inside a silicone seam 

All these findings were accepted by the supervisory authority without any repair work. However, in case of 
a CASTOR® V cask findings appeared and required a repair of the coating.  

The inspection of the cask bottom was performed by using mirrors while the cask was lifted by the crane. 
All works considering the inspection of one cask have caused a collective dose for the staff being lower 
than 0.1 mSv. 

Dose Considerations at the TBL-G site 

According to a supplementary regulation of the license the dose at the fence of the facility shall not exceed 
the value of 0.3 mSv per year. 

Since the first license was issued in 1983 – and thus before the facility went into operation – extensive data 
on the already existing natural and civilisation-induced radiation in the region were collected. These 
measurements have been continued as part of a scheme to monitor the surroundings since GNS’ waste 
disposal facilities went into operation. To this end, prove has been established that the facilities are 
operated without any risk to the environment at any time. Measuring units have been installed on the 
facility premises as well as in the surroundings. Inspectors monitor the radiation and evaluate activity 
concentration in samples taken of the air, soil, plants and water. The monitoring programme of the 
environment is conducted by GNS as the operator of the facility and, independently of this, by the relevant 
government authority.  

The following figure shows the dependency of the dose rate at the fence of the TBL-G site of the number 
of stored casks since 1997.  
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Figure: Dose in mSv per year at the fence and number of stored casks since 1997 
 

Cask approval procedures 

According to a supplementary regulation of the licenses only casks can be stored with a valid cask 
approval certificate for transport. As these certificates are typically limited to three or five years (in a few 
exceptional cases up to 10 years), a periodic prolongation of the certificates of all types of stored casks is 
necessary. Taking all cask types into consideration all in all twelve approval certificates are concerned. The 
safety analyses is reflected on to the current state of technology in each prolongation process. The 
experience of several prolongations has shown that due to this proceeding some cask components had to be 
modified and changed or that the impact limiters had to be optimised.  

From the storage operator’s view the question is whether a balanced solution can be found by other means. 
One option would be to grant the cask approval certificate for the complete storage duration. In doing so a 
supplementary regulation could determine a monitoring with respect to the international regulations, the 
definition of which could still be discussed. This monitoring should, however, not pursue any change in the 
state of the art but should consider the suspected risk laid down in the German Atomic Act.  

Summary 

GNS has a vast operational experience in the dry interim storage of spent fuel and highly radioactive waste 
from reprocessing. From the beginning to the mid-1990s a total of 442 casks have been stored in both 
interim storage facilities. The cask itself is an essential safety feature in this context. All casks stored to 
date have a valid cask approval certificate which is constantly prolonged. The 10-year inspection and also 
the periodic safety review have proved the high safety level of the interim storage even for longer storage 
periods. In view of the constant prolongation of the cask approval certificate it is suggested to obtain a cask 
approval certificate which is valid for the complete storage time including a monitoring the definition of 
which could still be discussed. According to the present situation concerning a final repository for spent 
fuel and highly radioactive waste in Germany a prolongation has to be applied in sufficient time before the 
expiration of both licenses.  
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