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R&D: Portfolio mapping
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Nuclear measurements innovation along the mining process

orano

New gamma spectrometry LaBr probe

- Measure in situ U and U/Ra ratio
- decrease uncertainty of geological model

Accurate decisions in the field about mining
selectivity by improved measurements and
augmented operator

Geolocalize trucks in real-time, optimize
haulage and accurate measurement to
replace a portal monitor with a measurement
an conveyor belt

React more effectively to modifications of ore
entrance variation in order to optimize
processes via use of online Xray elemental
characterization system
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In Situ Recovery

» Currently during logging, only total gamma counting
probes are used.

» The need to optimize production yields makes it
necessary to use a spectrometry probe to separate
the U from Ra.

>
s ermi-permeable Focks

hm

Uranium progresses faster than its progenies, which remain
behind the front, except the Ra formed on the front which can
then migrate downstream




Impulsions

Method for U extraction

Low Energy counting : C ¢ High Energy counting : C¢
U+Ra area : 88-110 keV Ra area : 560-660 keV
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Need for an LaBr scintillator for its sensitivity and resolution
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2 Orano LaBr products
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Nuclear measurements innovation along the mining process

orano

New gamma spectrometry LaBr probe

- Measure in situ U and U/Ra ratio
- decrease uncertainty of geological model

Accurate decisions in the field about mining
selectivity by improved measurements and
augmented operator

Geolocalize trucks in real-time, optimize
haulage and accurate measurement to
replace a portal monitor with a measurement
an conveyor belt

React more effectively to modifications of ore
entrance variation in order to optimize
processes via use of online Xray elemental
characterization system
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Geological control at SOMAIR open pit mine

Optimisation of the mining process by replacement of old
measurements by robust ore grade measurement

Sampling
Lab. analysis

Gamma | logging

Open pit

Drilling
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New connected geologists

Old solution
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3 Gamma measurement after crusher

A sooner and more representative control
» for a better ore grade distribution between heap leaching and plant process

Plant SCADA
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Online X ray fluorescence

to measure at plant front end ore grade and penalizing elements
» Uranium, Ca for Carbonate, and (Al, K, Ti) for clays
» To optimize the addition of reagents and leaching process

Measurement Leachin
treatment - |[———) 9
) PLC
cabinet

To define every hour
guantities of reagents
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Conclusion

These nuclear measurement realisations are interface with many different departments
v Geological control

v Mine extraction

v Mill production

v Health’s physics

v Laboratory analysis

All these developments allow Orano mining

» to better characterize these ore deposits

» with an objective of industrial performance

» aimed at a reduction of uncertainties on Uranium grade (locally and temporally) for

v’ an improvement of selectivity in mine

v' an increase in leaching yields in plant
orano 16



orano

Giving nuclear energy its full value
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