
Services arround
Nuclear physics

Our physicists support your operation in all areas of nuclear 
physics. We are a reliable partner with over four decades of 
experience in incore fuel management, fuel assembly disposal, 
criticality and shielding calculations, to name just a few 
examples. With our competence, we are at your side to operate 
your plant safely and economically.
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Incore fuel management in pressurised and boiling water reactors - for safe and 
economically optimal reactor operation.

With our operating experience, over 100 operating cycles and independent of fuel 
assembly manufacturer interests, we help reactor operators to in-crease electricity yield and 
fuel utilization and to re-duce fuel assembly disposal quantities. For each new operating 
cycle, we guarantee that the unrestricted regulatory approval for the core loading to be 
used is obtained in good time.

With the design of PWR and BWR reloading cores, we ensure the safety-technically 
flawless and eco-nomically optimal operation of the reactor with U and MOX fuel 
elements and also supply:

• Nuclear designs of PWR and BWR fuel assemblies (U, MOX, with/without Gd) 
• Accompanying studies and special investigations (e. g. enrichment

enhancement, spectral shift operation, cycle length studies, optimisation of the
last cycles, etc.)

Especially for SWR:

• Calculation of RPV and control element fluences
• Comprehensive fuel channel management 
• Core stability analysis 
• Calculation of variable boundary marks
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For decades, we have been carrying out incore fuel management for the nuclear power 
plants Gundremmingen (units B and C) and Biblis (units A and B) on behalf of RWE Nuclear 
and PreussenElektra. 

At the same time, we also calculated many different cycles for almost all German PWRs 
(Mülheim-Kärlich, Unterweser, Emsland, Philippsburg 2, Isar 2, Grafenrheinfeld and 
Neckarwestheim 2). 

We have been involved from the beginning in Germany in the studies on the recycling of 
plutonium in thermal and fast reactors and have a lot of experience in the use of Pu-
containing fuel elements in boiling water reactors (VAK, Gundremmingen A, B and C).

References
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Functions

• Determination of the quantities of fuel 
elements to be disposed of (short-, 
medium-, long-term)

• Optimization of the disposal of high 
burn-up U and MOX fuel assemblies

• Performance of necessary source term 
calculations

• Determination of the earliest possible 
time for loading fuel assemblies into 
the transport and storage casks

• compilation of fuel assembly 
inventories for the cask loadings

• Preparation of fuel assembly and cask 
loading documentation

• Assessment of transport and storage 
casks for high burn-up U and MOX fuel 
assemblies

• Optimization of medium- and long-
term disposal planning

Solutions

• Concept development (fuel assembly 
quantities, container requirements, loading 
dates, ...)

• Creation of a fuel element disposal 
database (power histories, source terms, 
minimum decay time, ...)

• Calculation of the fuel source terms 
(radiation source strengths, decay power, 
activity inventory)

• Cask loading planning (fuel assembly 
selection, positioning in the cask according 
to the ALARA principle, ...)

• Execution of the safety-related fuel element 
verification (fulfilment of the technical 
acceptance conditions, etc.)

• Coordination and compilation of the cask 
loading documentation (before and after 
loading)

• Recommendations for the further 
development of the safety-related fuel 
element verification (calculation of the cask 
surface areas dose rate)

Utility

• Avoidance of capacity bottlenecks in the wet storage basin
• Reduction of radiation exposure of personnel
• Better utilization of containers with further developed safety-

related verification
• Cost advantages through customized solutions from a single 

source

Customer

Nuclear power plants Gundremmingen B and C, Biblis A and B and Emsland

Fuel element disposal management
t
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Activation calculations

The dismantling of a nuclear power plant requires precise knowledge of the 
radioactive inventory of all plant components resulting from decades of opera-
tion. However, it is not economical to carry out sampling measurements 
everywhere in the nuclear facility and for each individual component. There-fore, 
against the background of safe and economic planning of the dismantling of the 
plant, exact calcu-lations of the radioactive inventory of all compo-nents are 
essential.

As early as 2009, we developed a new innovative calculation method with the globally 
recognized 3D simulation software MCNP, which makes it possible to calculate the 
radioactive inventory of nuclear facilities in the highest level of detail. In addition to the 
detailed, realistic modelling of the 3D geometry, the entire operational history of the 
plants is included in the new procedure, along with all the fuel elements used.
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This calculation method makes it possible to predict the radioactive inventory with the 
highest possible accuracy at any point and time in the plant. The procedure is similar to 
computer tomography in humans, which is also carried out in three dimensions. The 
advantage is obvious: every location in the model of the reactor is accessible. In particular, 
neutron scattering - also known as the neutron streaming effect - can be made visible in 
remote areas.
This allows the determination of even the smallest activations below the limit of naturally 
occurring radioactivity. This applies to the reactor pressure vessel including all internals as 
well as to the components further outside, such as the biological shield and loop lines up to 
the steam generators. This 3-D computer model forms the basis for an "activity at-las", i.e. a 
kind of relief map of the entire reactor. This makes it possible to determine both the dose 
exposure of the personnel involved in dismantling activities as well as the quantities of 
waste to be dis-posed of for final storage, thus giving the plant operator a high degree of 
planning certainty. The newly developed method thus offers an effective tool for safe and 
economic planning of dismantling with great savings potential for the operators.

Utilitys

• 3D activation calculations for nuclear facilities with the highest 
possible accuracy using internationally recognized and validated 
calculation programs.

• Accurate dismantling and packaging planning are made possible 
by the spatially high-resolution results of the activation 
calculations.

• Safe and economic planning of dismantling with great savings 
potential for the operators

• Activation calculations also for control elements, instrumentation 
lances, neutron sources and other core scrap materials

Kunden

• Krsko nuclear power plant (PWR), Slovenia
• Biblis A and B nuclear power plant (PWR), Germany
• Isar 1 nuclear power plant (BWR), Germany
• Gundremmingen B and C nuclear power plant (BWR), Germany
• Mülheim-Kärlich nuclear power plant (PWR), Germany
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Criticality calculations to demonstrate the safe handling of nuclear fuels in the 
nuclear fuel cycle facilities.

Shielding calculations to demonstrate compliance with legally prescribed dose limits 
when handling radioactive materials.

Criticality and shielding calculations for nuclear fuel cycle facilities

Our service packages

Using state-of-the-art programmes such as MCNP, SCALE, MICROSHIELD etc. and drawing on 
our decades-long experience, we support our customers in all tasks relating to shielding 
and criticality safety issues; the applicable regulations (such as KTA 3602, StrlSchV etc.) are 
taken into account.
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Services

Criticality evidence for:

• Spent fuel pools
• Transport and storage casks
• Cooling racks for MOX fuel elements
• Fuel fabrication facilities
• Domestic and foreign reprocessing plants
• Specific spent fuel pool configurations, e.g. to ensure criticality safety during

decommissioning and boron removal (even for boron-free storage)

Shielding calculations for:

• Interim storage facility
• Containers for the transport and 

storage of operational waste and 
spent fuel elements
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