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Introduction: Fuel Channel Life
Management

eTodayodos I ntent 1 s to provide
channel life management program underway for Bruce
Power and OPG CANDU Reactors. Detailed project
descriptions will not be provided as these are being
developed in working groups.

o This planned program is an unprecedented effort that
addresses fuel channel issues. It will reduce
uncertainty concerning fuel channel performance and
life predictions.
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o Fuel channel life management programs require high
guality data

» For operational needs
o For reactor refurbishment plans

o Stations need to have a high level of confidence in the
current life predictions

e Bruce Power, AECL and OPG realize the need for
additional data
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Prosect Irktiation

» Two Joint Projects were Initiated to provide data necessary
to demonstrate fithess-for-service in pressure tubes up to
the expected life of 210,000 EFPH and to explore the
possibility of operation beyond that

» COG Joint Project 43631 Fuel Channel Life Management Project
» COG Joint Project 42991 Pressure Tube Endof Life Hydrogen
Equivalent Fracture Toughness Testing and Assessment
» Work is also on-going under the COG R&D Program

» On-going operational programs e.g. surveillance program
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Why was the CANDU
OWNERS GROUP (COG)
asked to manage this
project?
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CANDD Owren's G=oup (:GCO0CS

» COG is a private notfor-profit corporation funded
voluntarily by its Members:

» FIve Canadian and six offshore Members

» Programs on collaborative research, information
exchange, joint projects and regulatory affairs

» Mission is to provide programs for cooperation,
mutual assistance and exchange of information for
the successful support, development, operation,
maintenance, and economics of CANDU technology

CEG
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Program involves a combination of:

sAKnowi ng Yy our cansligsormohitoring (nspectgoh,
sampling and maintenance per life cycle management plans)

» Understanding degradation through research and development
» Updating assessment/FFS methodologies
» Program focus is directed at R&D/FFS/technical basis

» Itis recognized that there is a need for on -going CNSC
Involvement to assure regulatory views understood and
addressed

» Consideration has been given to:
» D-ingress and fracture toughness
» Spacer integrity and spacer movement
» Crack initiation and related fitness-for-service applications including:
» Probabilistic Core Assessment

» Leak-Before-Break CCB
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Daulgrium Jsgyass & Fractuee Toieianess

» Objectives
. Improve long range deuterium ingress predictive capability

.. Determine the effect that the presence of volume fractions of
hydride at operating conditions have on material properties of
irradiated pressure tube materials

o Issues:
» Some reactors have comparatively high BOT deuterium uptake rates
» Rolled joint deuterium ingress data is limited
» CSA limit on H,, may be exceeded in RJ region in late life

» Fracture toughness (slit burst test) data is generally representative of
low H,, found in surveillance tubes (~20 ppm and normally tested at
250° C

» Hyq and hydride orientation have an adverse impact on properties
» Conventional hydriding (electrolytic) can achieve higher levels of

hydrogen without irradiation damage recovery
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Tasws: Spusaerium Tegresy ane f1récture

Conditional Monitoring:

» Continue deuterium sampling (BOT and RJ) + surveillance tube examination in
accordance with Life Cycle Management Plans

Modeling:
» Update deuterium ingress models to improve long range predictions
Hydriding to High H,,

» Develop hydriding technique to enable hydrogen addition to high levels without
irradiation damage recovery

» Primary: Extend qualification range of existing electrolytic technique
» Secondary: Qualify low temperature technique (high pressure hydrogen)
Fracture Toughness of High H,, Material
- Burst testing of ex-service pressure tubes with high H,,
> Burst test on ex-service pressure tubes (material variability) at varying high H
- Determine fracture toughness transition temperature behaviour at high H ,

o Irradiated small specimen testing
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@

@
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» Burst tests on non-irradiated material
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