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Framatome Fuel Field Services - field of action

Fuel assets

[ 3 Controlled areas:
Cadarache, Erlangen,
Lynchburg

[ Development, maintenance &
repair, test, preparation and
storage of equipment

[ Laboratories, training areas and
pools

Fuel Services onsite
|

[ 180 highly skilled experts from
France, USA and Germany
support our customers
worldwide on PWR, BWR and
VVER fleet

[ More than thousand service
campaigns performed since

80s

[ Unexpected event
management, wide data base,

rapid assistance
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Visual
Inspection and
examination

Supply of
Equipment
* Inspection
* Measurement
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* Detection

Fuel delivery

* Container
*Handling

* Unloading
* Assistance

Measurement
*Dimension
*Oxide
* Integrity

Detecting of
leaking FAIFR
*Sipping _
*Ultra sonic Repair
*Re-use
*Disposal
*Debris removal
*FR extraction

*Recaging

Sampling
*CRUD

* Material
samples

Encapsulation
and preparation
of spent fuel
before disposal

A strong footprint for a strong customer service
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MIF for Inspection and Measurement

2024
‘ Enhanced
1987 Further MULTIINSPECTION
modernization of Facility
the MIF and - Inspection
Development of develop the - Measurement
the MIF for outage ~ cOmpatible - Debris
optimization and technique for all - Detection
self-sufficient customer needs - Sipping
. inspections and : - Repair
Inspection measurements - Inspection
performed by - Measurement
using a camera - Debris
manipulator with - Detection
refueling
machine or
auxiliary bridge
Inspection of FA, ey C :
RCCA and TPA by The worlc.1W|f1e used technolo.gles Inspect19n, Measurement,
a hand-held Sipping, and FA-Repair - have been integrated
camera into one modular system: the enhanced MULTIINSPECTION Facility
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ENHANCED
MULTIINSPECTION
FACILITY

Continuous advancements in inspection
technologies and measurement methodologies
further enhance the accuracy, efficiency, and
reliability of fuel assembly evaluations, thereby
reinforcing the safety and economic performance
of nuclear power plants

Inspection
Measurement

* Only one technology carrier, increasing available
fuel pool space

 Five axes for precise positioning of the inspection
and measurement equipment

* Maintenance work on the modules can be carried
out easily as they are stored separately

* Subsequent Framatome developments will be
compatible with the technology carrier

Box-Sipping

Fuel Elevator Box-Sipping FA-Repair
heating unit
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Measurements on

Peripheral Fuel
Fuel Rod channel
Oxide Oxide
Fuel ]
Fuel Assemblies
bow
Inner Fuel :
Oxide. i Oxid layer, integrity, diamet ‘g P,
Oxide length xia ayer integrty, aiemeer Validation and verification of fuel performance
Fuel and inspection on single fuel . . .
Channel rods codes, experience from in-reactor behavior of
Water o\ ‘ M fuel assemblies are vital. The codes are used for
Channet e in-core fuel management and justification of safe
e elRod EuelRod fuel assembly operation.
length gap . .
. - « The Measurement equipment can easily be
e B installed and applied during timely limited
SOES _ N outages.
Oxide Layer Measurement technologies in dark blue Leaker detection on e Framatome's own development’ induding
Dimension Measurement technologies in bright blue fuel rods . . .
. | . software solutions to secure lifetime support

Framatome has developed measuring devices
which can be used to record the design-relevant
data by measurements on irradiated fuel
assemblies.

Further, the Framatome portfolio offers mobile
PIE Measurement equipment that can determine
the dimensional changes and oxide layer

thicknesses on fuel rods and spacer grids of fuel

Contour and oxide layer on Oxide layer on peripheral Oxide layer on inner .
spacer grids fuel rods fuel rods assemblies.
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Conclusions

 Framatome developed equipment for inspection and
measurement on fuel assemblies for customers worldwide

* The systematic application of these inspection and
measurement techniques supports design licensing,
informed maintenance and replacement decisions,
contributes to the optimization of fuel management
strategies and ensures early detection of potential issues

 Framatome developed PIE Measurement techniques meet
the requirements of power plants in a sustainable manner
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Any reproduction, alteration, transmission to any third party or publication in
whole or in part of this document and/or its content is prohibited unless
Framatome has provided its prior and written consent.

This document and any information it contains shall not be used for any other
purpose than the one for which they were provided.

Legal and disciplinary actions may be taken against any infringer and/or any
person breaching the aforementioned obligations.
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