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Extended Nuclear Life

PLANTS BEYOND AGE 60
BY JOHN GAERTNER

l.= GROWING CONCERN ABOUT CLIMATE
EEE change has refocused attention on the carbon
dioxide emissions that could be avoided with new
nuclear plants as compared to other large, baseload
generating stations. Their effect would be diminished,
however, if the sizable avoided emissions from existing
plants were taken off the table due to retirement.

Extending nuclear plant operations beyond the
original 40-year or renewed 60-year license terms is
ultimately a business decision, but the environmental
and financial advantages of these assets to society
demand a careful look. Movement toward long-term
operation, however, encompasses many challenging
objectives, particularly the need to maintain capacity
factors near 90 percent, with near-zero forced outage
rates and stellar safety performance.

In late 2007, the Electric Power Research Institute
conducted a survey of senior executives from 23 of the
26 U.S. nuclear operating companies. More than
95 percent of those interviewed had given some or a lot
of thought to long-term plant operation, and more than
85 percent felt operation past 60 years was somewhat
or very likely. This industry interest reverberated at a joint
U.S. Department of Energy and Nuclear Regulatory
Commission workshop on plant life extension in late
February. Workshop attendees participated in scoping
discussions around a wide array of research and
development needs confronting long-term nuclear plant
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FIVE-YEAR
CALIFORNIA PLAN

The California
Independent System
Operator Corp. has
adopted a five-year plan
that will upgrade grid
operations, strengthen
transmission and allow
for a more efficient
market, according to a
press release.

The I1SO board-
approved plan also calls
for making increased
use of advanced :
technologies along what
it calls its 25,000-mile :
“electron highway”
through 2012.
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operation.

So what are these
potential research and
development priorities?
Which of the technical
challenges confronting long-
term operation are going to
require the most attention,
and the most lead time?
Through EPRI's industry
survey, and the dialogue at
the DOE/NRC workshop,
several leading technical
challenges emerged.

Clearly, a more thor-
ough understanding of
the aging of nuclear plant
materials as it relates to
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in-service life beyond 60 years is a prerequisite for
extended operation

Corrosion, wear, and fatigue of metal components
may increase with longer exposure to high tempera-
tures, radiation, and thermal cycles. Better understand-
ing of these failure mechanisms will enable development
of better nondestructive evaluation technologies,
monitoring capabilities and failure prediction models.

Aging of concrete structures — particularly the
containment building, building foundations, and water
intake structures — requires significant investment to
identify life-limiting characteristics, monitoring require-
ments, and mitigation options.

Materials degradation in electrical cables, buried
piping, and large components encompasses a host
of disparate materials and service environments.
Greater understanding of the applicable degradation
mechanisms and mitigation strategies will help assure
sustained safety, reliability, and availability.

To enhance plantwide health assessment and control
over extended plant lifetimes, modern and integrated
instrumentation and information systems are desirable
that provide automatic control, on-line monitoring, equip-
ment diagnostics, and prognostics for maintenance
planning and capital improvements. Incorporating such
improvements into nuclear plants is uniquely challenging
because of the scale of the retrofit required, the model-
ing and simulation capabilities required to demonstrate



reliability, and the need to maintain instrumentation and
control standards consistent with evolving technical and
regulatory guidelines.

While the nuclear industry has made great strides
in developing risk-informed asset management tools,
these tools are under-developed and untested across
extended time horizons. Researchers are exploring long-
term asset management methods that can simultane-
ously evaluate cost, risk, and noncost considerations
40 years or more into the future. Such tools would
likely capitalize on options theory advances to inform
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decision-making. Asset owners may opt to build extra
margin into a particular piece of equipment or system,
which may cost more, but may confer operational flex-
ibility and the opportunity to spread risk.

A steering committee comprising EPRI, the DOE,
the Idaho National Laboratory, the NRC and the
Nuclear Energy Institute will be evaluating and prioritiz-
ing research opportunities. Research activities would
likely be divided among various entities. For its part,
EPRI is launching a “Long-Term Operation” program to
safely maximize the use of existing assets.

While nuclear plant operation beyond 60 years may
come across as a distant and far-flung goal today, it
could emerge as a sound business decision. Given
the extremely competitive cost of electricity generation
from existing nuclear plants, significant capital invest-
ment to upgrade existing components, modernize
systems, and enable long-term operation may repre-
sent the cheapest option available to lock in needed,
nonemitting capacity. Moreover, while the envisaged
research specifically targets operation beyond 60
years, interim findings will provide technical support for
the initial 60 years of operation as well.

John Gaertner is technical executive at the Electric Power
Research Institute.
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General Physics Corporation (GP) has been helping power
companies find solutions to workforce qualification issues for
over 40 years. GP can help you educate your employees to
make sure they have the skills and knowledge they need to
successfully operate and maintain your plant.
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