STRATEGY FOR THE MANAGEMENT
OF NON CONVENTIONNAL LEGACY
FUELS AT JRC-KA

Tools for a rapid characterization of fuels
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Introduction
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Construction of ITU (JRC Karlsruhe) started in 1963
1st Pu sample introduced in 1965

1st irradiated fuel introduced in November 1966
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Inventory Reduction and Handover

Returning to | “n%A ~ Transfer of
legal owners || | ownership

Handover
to German
authorities
after
conversion
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Process to convert samples
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Legacy fuel characterisation measurement bench

: Labo Model Setup (no sample)

Discriminate between fuel and not (for the same + Colum. Support
Balance + Dose rate mass fuel has a 100 time higher dose rate than
_ * Camera
cladding)
+ Cam lens openings
Optical dimensioning (camera combined to Discriminate between different type of reactors " leadglss * Camera focus ing
dimensioning software) (phenix 5,4mm vs commercial reactors 8-10mm)

* Lead glass Support

+ Sample container (incl

grid). No sample

Discriminate between the matrix components * Distance object-lens

* Mechanical elevator for
focusing

Portable LIBS

(carbide, nitride, oxide, plutonium uranium)

Detail of the instruments implemented in the measurement bench
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Legacy fuel characterisation measurement bench

Portable Z-903 from SciAps company.
190-950 nm analytical range.
Resolution between 0,08nm to 0,2 nm.
S50Hz

1064nm wave length.

< 100 pum spot
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Legacy fuel characterisation: LIBS spectrum
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Legacy fuel characterisation: identification and quantification of C & O with LIBS

From the NIST database

O1777.194 nm
O1777.417 nm C 1193.090 nm
O |1 844.625 nm
O |1 844.636 nm C | 247.856 nm
O 1 844.676 nm

Tests performed on TaC & TaO
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INTENSITY

Legacy fuel characterisation: identification and quantification of C & O with LIBS

900

—TaC

Ta0
700

500
300

100

e

190 190.5 191 191.5 192 192.5 193 193.5 194 194.5 195

-100
WAVELENGHT (NM)

3300
3400
—TacC

2900 Ta0o

2400

I
[¥:]
(=]
=]

INTENSITY

1400

900 |I l
/1
400 [\ / \
M : I .IL’_
S ~J \ _—
[ N — ﬂ._f’N/\__/ o Ik//;\""\_/' N

245 245.5 246 246.5 247 247.5 248 248.5 249 249.5 250
WAVELENGHT (NM)

>T database

C 1193.090 nm

C1247.856 nm

European
Commission



Legacy fuel characterisation: identification and quantification of C & O with LIBS
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Intensity

Legacy fuel characterisation: Use of LIBS to characterize the matrix
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Legacy fuel characterisation: Use of LIBS to characterize the matrix
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Legacy fuel characterisation: Use of LIBS to characterize the matrix
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Legacy fuel characterisation: Use of LIBS to characterize the matrix
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Conclusion

JRC Karlsruhe is developing characterisation tools.

In the meantime

the return to the legal owners

ownership transfer to interested partners
Second phase

fuel modifications (R&D required)

handover to German authorities
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Thank you

This presentation has been prepared for internal purposes. The information and views expressed in it do not necessarily reflect an official position
of the European Commission or of the European Union.

Except otherwise noted, © European Union, (2025). All Rights Reserved
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https://joint-research-centre.ec.europa.eu/index_en
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