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Contain of the presentation 

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

G Description of the measurement procedures 
developed for the characterisation of 
irradiated fuel with our probe 

G X-Ray spectrum of a fuel specimen 
9 Quantification difficulties 

Typical measurement procedure 
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The LWV Micro-Probe 
CAMECA SXR-SXjO shielded instrument 
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The LWV Micro-Probe 

l Specimen holder for the analysis of fuel specimens 
S~ecimen holder I 

EPMA massive 
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X-Ray spectrum of high burn-up MOX fuel 
. .- -~ - /I Interference between /W: 

Interference 1 
between Pu 
and U lines 

1 
fission products lines 
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X-Ray spectrum of UO, standard material 
Influence of U on the measurement of Pu 

(Instrument: CAMECA SXR-SXSO: HV : 20keV. Current 150 "A) 

Emission liner far PET monocnromator 
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X-Ray spectrum of irradiated UO, and MOX fuel 

Influence of U on the measurement of Pu 
UO, fuel 18 GWdlt - 0.5% Pu MOX fuel, 59 GWdA = 5% Pu 

(inrlrument : CAMECA SXR-SXSO: HV: 20keV. Current: 150 Ml 
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Spectrometer settings for fuel analysis 



- PAUL SCHERRER INSTlTUT 

Spectrometer settings for fuel analysis 

I l 1 
z r l i  l PET 69.135 1 - (800 to IUOOV 1 zr, z ~ m . t h ~ ,  1 m t r l ~ t m n r e  m m  CII on BC 
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Fuel analysis with EPMA - Macrography 

Cross section of a high bnrn-up sphere-pac MOX fuel 
(NOK-M308) 

Mosaic of low 
magnification 
SE images 
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Fuel analysis with EPMA - Autoradiography 
C r o ~ s  section of a high hurn-up sphere-pac MOX fuel 

(NOK-M308) 

a-autoradio~r~phy Ply-autoradiography 

Fission producs 
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Fuel analysis with EPMA - U and Pu distributions in UO, 
UO1 pellet fuel with 18GWdlt hurn-up 



Fuel analysis with EPMA - Nd distribution in UO, 

UO, pellet fuel with 18GWd/t burn up 
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- Burn-up monitor Nd 
Burn-up monitor Nd (normalised) 

-5000-4000-3000-2000-1000 0 1000 2000 3000 4000 5 

micrometers from pellet center 
+.m/_" *8*, .0*11.2~ 
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Fuel analysis with EPMA - CS distribution in UO, 
UO, pellet fuel with lSGWd/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 

'ligh burn-up MOX fuel 
(NOK - M308) 
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Fuel analysis with EPMA - CS and Nd distributions in MOX 

High burn-up MOX fuel 
(NOK - M308) 
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Fuel analysis with EPMA - CS, Ba and Xe distributions in MOX 

Hieh burn-uo MOX fuel 

micrometers from fuel cenler 
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Conclusions 

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

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


