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Contain of the presentation

= Presentation of our shielded Electron Micro-
Probe (EPMA)
= Short description of the machine
= Main characteristics of the machine

= Description of the measurement procedures
developed for the characterisation of
irradiated fuel with our probe
= X-Ray spectrum of a fuel specimen
= Quantification difficulties
= Typical measurement procedure
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The LWV Micro-Probe

CAMECA SXR-SX50 shielded instrument

N

Specimen mounting

and coating

LDecontamination‘s boxj
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The LWV Micro-Probe

Specimen holder for the analysis of fuel specimens

Specimen holder
{Specimen and U standard)

EPMA massive Shipping container‘I

stage (with sealing)
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X-Ray spectrum of high burn-up MOX fuel
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X-Ray spectrum of UO, standard material

Influence of U on the measurement of Pu
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X-Ray spectrum of irradiated U0, and MOX fuel
Influence of U on the measurement of Pu
U0, fuel 18 GWd/t = 0.5% Pu MOX fuel, 59 GWd#/ = 5% Pu
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Spectrometer settings for fuel analysis
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Spectrometer settings for fuel analysis

Element/ Crystai Peuk Backgreunds {range in Standard Cominenis
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Fuel analysis with EPMA - Macrography
Cross section of a high burn-up sphere-pac MOX fuel
{NOK-M308)
Mosaic of low
magnification
SE images
i0

Paud Scherres st » 5232 Viligen PSY




o

3
2P jen
AR Y, Y
5 o o prs

[T = pauL scHERRER INSTITUT

Fuel analysis with EPMA - Autoradiography

Cross section of a high burn-up sphere-pac MOX fuei
(NOK-M308)

B/y-autoradiography

o-autoradiegraphy

Fission preducs
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Fuel analysis with EPMA - U and Pu distributions in UO,

U0, pellet fuet with 18GWd/t burn-up
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Fuel analysis with EPMA - Nd distribution in UOQ,

UQ, pellet fuel wi
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Fuel analysis with EPMA - Cs distribution in UO,
U0, peilet fuel with 18GWd/t burn up
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Fuel analysis with EPMA - Pu distribution in MOX

High burn-up MOX fuel
(NOK - M308)
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Fuel analysis with EPMA — Nd and Zr distributions in MOX
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Fuel analysis with EPMA - Cs and Nd distributions in MOX

High burn-up MOX fuel
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Fuel analysis with EPMA - Cs, Ba and Xe distributions in MOX

(NOK - M308)

High burn-up MOX fuel
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Conclusions

= EPMA is a very powerful technique for
the characterisation and the analysis of
high burn-up fuel specimen

= The measurement and analysis
procedures must be carefully set up and
checked in order to insure a good
quantification of the measurements
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