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ISSUE STATEMENT

Aging management projects undertaken in the Long-Term 
Operation (LTO) Program at EPRI focus on developing the 
technical bases for aging degradation of major components 
in nuclear power plants. Along with complementary efforts 
on enhancement and modernization technology, such tech-
nical bases are essential to support decision-making regard-
ing the continued safe operation of the existing fleet of 
nuclear power plants to 40 years, 60 years, 80 years or 
beyond. Utilities currently implement aging management 
programs (AMPs) for plant systems, structures and compo-
nents (SSCs) to assure safety and high reliability during 
operation. Understanding of how and how fast degradation 
may occur is used to inform such programs and to modify 
those programs over time. Importantly, EPRI has been at 
the forefront in identifying the key components and the deg-
radation modes that are expected to impact most signifi-
cantly on achievable plant life. The LTO Program efforts in 
aging management will drive research to resolve any uncer-
tainties in aging performance for those key SSCs. 

DRIVERS

AAt various points throughout their lives, nuclear plant 
owners will have to determine if continued safe operation 
remain viable as the units age. Utility decision making with 
respect to extending the operation of a nuclear plant should 
be informed by a robust assessment of key components to 
evaluate whether they can continue to operate safely and 
reliably throughout such an extension and whether they may 
require repair or replacement. Such an assessment can only 
be made if SSC degradation modes and rates are well char-
acterized and can be effectively managed to prevent in-ser-
vice risks of failure.

Success is contingent on timely and useful technical prod-
ucts that can provide a sound technical basis on which to 
base decisions regarding continued nuclear plant operation. 
Specifically, aging management projects must address:
• Key SSCs such as the reactor pressure vessel, its internal 

structures, primary system piping, concrete containment 
and other concrete structures, cable systems and others

• Opportunities for mitigating, repairing or replacing 
degraded items to maintain component safety functions

• Programmatic guidance to achieve effective aging man-
agement process 

IN USE: LONG-TERM OPERATIONS AGING MANAGEMENT

RESULTS IMPLEMENTATION

The LTO Program aging management effort is structured to 
build upon ongoing research and development efforts within 
the EPRI Nuclear Sector and assure that technical bases and 
results are available and comprehensive to support utility 
decision making regarding extended operation. Accordingly, 
specific research results may be applied to both support con-
tinuing safe and reliable operations of a plant and to support 
the technical bases for an operating license extension. The 
range of results will cover the following areas:
• Technical data on aging performance and degradation of 

structures, systems, and components as well as efforts to 
assess the sufficiency of technical data for effectively 
implementing aging management programs

• Predictive analytical models for crack initiation and 
growth or other critical degradation processes for key 
damage mechanisms affecting plant components

• Advanced processes for repair and replacement of key 
components and structurees

The overall result will be to create a robust technical basis 
incorporated in EPRI technical reports for long-term aging 
management that may be used by plant owners in both their 
decision making on useful life capability for a specific plant 
and in the safe and reliable operation of the plant during any 
period of extended operation. 

PROJECT PLAN

The LTO aging management R&D projects that support the 
technical bases for long-term safe and reliable operation 
focus on three critical materials degradation areas: the metal 
materials in the reactor pressure vessel, its internals and the 
primary system piping; the concrete materials in key 
structures such as containment, reactor supports and 
biological shield and spent fuel pool; and low and medium 
voltage cable systems. The projects accomplish this objective 
through EPRI-funded work as well as through coordinated 
and collaborative efforts with the U.S. Department of 
Energy (DOE) and National Laboratories, commercial 
vendors, and international organizations such as the 
Materials Aging Institute. The DOE’s Light Water Reactor 
Sustainability (LWRS) Program is especially important in 
these collaborative efforts as the DOE possesses the 
irradiation and hot cell facilitaties that are necessary to 
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performing aging degradation tests and analyses for nuclear 
plant SSCs. Key technical issue areas expected to be an 
R&D focus by both EPRI and DOE include, but are not 
limited to, the following:
• Irradiation assisted stress corrosion cracking (IASCC)
• Reactor pressure vessel (RPV) embrittlement
• Aging of concrete structures
• Aging of low and medium voltage cables

Additional projects are planned to support the continued 
refinement in the technical understanding of aging mecha-
nisms and their impact. Specifically, focus will be given to 
updates to the key EPRI technical reports that provide the 
bases for aging management programs implemented by utili-
ties to support long-term operation, including essential sup-
port for utilities submitting second license renewal (SLR) 
applications to the U.S. NRC. EPRI and DOE have also 
created and maintain a joint R&D planning document that 
is updated annually and documents the joint R&D efforts 
that provide data for technical report updates.

Finally, utility technical support is expected to include dem-
onstration plant projects to provide data and serve as oppor-
tunities for investigating aging concerns through inspec-
tions, testing, demonstrations of new technologies, and 
analyses. Out year efforts are expected to support specific 
aging management program technical challenges or 
enhancements for LTO and will include revisions to EPRI 
“tools” documents that support license application prepara-
tions by utilities.

RISKS

The issues and research plans inherently involve some risks 
in terms of actual results. The pursuit of projects involving 
specimen or component irradiation and testing require sig-
nificant time and funding resources. The aging management 
results may also not support successful licensing extensions 
for all current operating plants. The work in this area also 
calls for demonstration plants; the ability to obtain the sub-
stantial funding and stakeholder consensus needed for such 
projects is not certain. Finally, this program is closely coor-
dinated with the DOE LWRS Program such that key work 
scope and results are expected from this source. Failure to 
receive expected results or delays in the performance of 
planned work may similarly impact program results and 
timeliness.
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