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the materials ageing institute

Materials Ageing Institute
An international initiative to support long term operation

NRC 2013 Regulatory Information Conference
Washington, Maryland, USA B —
March 12-14 2013

Dr. J. van der Lee
EDF R&D, France
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Key Components for LTO

Containment Building \
Reactor Pressure Vessel

RPV Internals

Cables

Steam Generator Ageing & Asset
Cast Pipes Management
Transformers

Feedwater pumps
l Electrical switchboards j

Cooling tower packing
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What the utility does

Ageing Management
+ Inspect
« Mitigate
+ Replace

Example: Steam Generator PWSCC

Inspection of tubes (EC)
Slow down

Plug and/or pull tubes
Replace the SG

Key questions for the utility:
« Inspecting which tubes?
+ When do we replace?
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What the utility idealy needs

Predictive Capability for
- Inspections
« Mitigation
+ Replacement

i)

Mechanistic understanding of
material ageing processes
- Feedback
+ Experiments
+ Modelling
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MAI Members
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MAI Research Areas

= Metallic materials
Steels and Alloys of RPV, Internals,
Pressurizer, SG, Pipes, welds, ...

= Concrete
Containment structure, cooling
towers, pipes, spent fuel pools, ...

= Polymers

Cables, coatings

) 2013 - Materials Ageing Institute

L)
< TeoF

Experimental Capabilities

= Dual Focused Ion Beam
FEI Helios FIB Nanolab
SEM Resolution < 1 nm
3D EBSD, EBX, Omniprobe, ...
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Experimental Capabilities

= TITAN STEM
FEI TEM 80-300 kV
Mono-Chromator corrector
EDX HAADF detectors
AE < 0.08 eV
resolution: 70 pm

Using the TITAN STEM to
determine at the atomic scale the
exact nature of oxyde layers
formed at the surface of 600 allay
in conditions relevant for PWR
primary circuits.
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Experimental Capabilities

BOREAL device to study the
release of corrosion products in
conditions relevant for the
primary circuit.

FORTRAND device to study the
formation and transport of
corrosion products in the
secondary circuit.
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MAI in numbers

@ total investments by EDF
ﬁ annual budget in 2013

ﬁ researchers, technicians involved
ﬁ universities/institutes associated
ﬁ members, representing 66% NPPs

ﬁ participants yearly in the E&T program
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2013 Workshops & Courses

= Materials Degradation Course for Engineers in the Nuclear Industry
MAI (Moret-sur-Loing, France)
May 21 — 24, 2013

Mark Your Calendar

Materials Degradation Course
For Engineers in the Nuclear Industry
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2013 Workshops & Courses

s International Electrical Cable Ageing Management Symposium

MAI (Moret-sur-Loing, France), B

September 17 — 19 2013 ~

Restricted

1st Announcement
International Nudlear Plant Electrical Cable
Ageing Management Symposium
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Summary

= Material issues have by far the largest impact
on safety, reliability and economics

= The more operational feedback, the more
effective these issues can be addressed

= International cooperation and collaboration is
essential
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Merci

— Thank you

: ~~ M http://www.themai.org
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