® H OC h SC h U | e TECHNISCHE [nstitute of Process Technology, |

: - ERSITA p Automation and
Z I tta u /G O rI Itz lDJ gIEVS DRESNI AT r(%ceeasssurilrj)go’rrnead;?:;(zgy HOCHSCHULE ZITTAU/GORLITZ

\. J
UNIVERSITY OF APPLIED SCIENCES

(g P2
ﬁ HELMHOLTZ

ZENTRUM DRESDEN
ROSSENDORF

Situation in Germany Cooperative project

* No availability of a long-term storage facility for
heat generating high-level radioactive waste

e Since 01.07.2005 storage discharged spent
fuel elements on-site of nuclear power plants
presented by the German Atomic Energy Act)

* Approval of interim storages and TSC for

4 O yea rs CASTOR® in the interim storage of nuclear power plant Neckarwestheim

. . iy . g i den-Wii b www.enbw.
« Aim: availability of long-term storage in 2050 Source: EnBW Energie Baden-Wirttemberg AG (wwwenbw.com)

Partner:

 Between Dresden Technical University (TUD) and Zittau/Goerlitz University of
Applied Sciences (HSZG)
e Supported by Federal Ministry for Economic Affairs and Energy

Goal:

overall goal to investigate and evaluate several physical measurement methods /1/:

storage * Gamma emission with simulation-based and experimental methods,
* Conflicting objectives: * Neutron emission with simulation-based methods,
« Maximum safety and the broadest possible public participation * Muon transmission with simulation-based methods,
« Short duration of the process (planning, approve and building) * Thermography with simulation-based and experimental methods,
- Very unlikely opening of a long-term storages for heat generating high-level * Acoustic emission analysis with experimental methods,
radioactive waste in 2050 /10/ * Vibration analysis with experimental methods,
- Expected commissioning and start of storage according to the long-term storages for non-invasive long term monitoring of transport and storage casks (TSC) and the
commission only in the 21st century /10/ TSC inventory

>>> What to do when the approval of the intermediate storage and the CASTOR® expires? <<<

Possible damages of storage cask inventory (spent fuel)

deposition of corrosion products change of the material structure of fuel

(CRUD) on fuel rods and assemblies /6/ rod cladding tubes by hydride
intercalation /2,8/

pellet-cladding interaction (PCI) during first operating times of fuel rods /4,5/

change of the outer fuel pellet matrix by ~ Pellet hourglasing
formation of porous boundary areas /3/ s

wall weakening of
the fuel rod cladding
tubes by mechanical

abrasion (fretting)

and corrosion /3,7/

deformation of fuel
assemblies by flow
forces /9/

change of the complete fuel pellet matrix
by formation of fragments /3,4/

Schematic representation of the processes Oxide layers (white) on fuel rods /12/
leading to a pellet-cladding interaction /11/ As fabricated Prior PCMI After PCMI

Oxide layers (white) on fuel rods /12/

Possible loss of integrity of the fuel rod
cladding tubes /2,3,8/

Temperature-dependent wall
expansion of the fuel rod cladding
tubes (creep) /2,3,8/

Possible release of fission products
;‘:'% &1 Cracked Zircaloy fuel rod inside the CASTOR® /2'3’8/

cladding tube
Source: Fabiola Testergebnisse

Orientation of hydrides in cladding tubes during
hydration (pic. (a); especially during reactor
operation) and after re-orientation (pic. (b);
especially during intermediate storage period) /2/
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