
ANEW HANDBOOK FROM the Elec-
tric Power Research Institute re-
views storage options for nuclear

spent fuel, but it does not touch on the now-
canceledYuccaMountain repository or any
other geological resting place.
“EPRI considers geological storage a dis-

posal issue rather than a storage issue,” said
John Kessler, EPRI’s program manager for
the Used Fuel and High-Level Waste Man-
agement Program. “We simply limited our-
selves to aboveground storage, be it at the
reactor site or at a centralized storage. We
do not addressYucca Mountain or any oth-
er disposal facility.”
The handbook, issued on July 29, exam-

ines regulatory trends affecting spent fuel
storage, describes available dry storage
technologies, reviews planning considera-

tions for storage in-
stallations, and dis-
cusses technical is-
sues that have an
impact on dry stor-
age. The document,
Industry Spent Fuel
Storage Handbook,
is available online for
no charge at <epri.
com>.
All nuclear power

plants in the United States are expected to
implement dry storage by 2025. Kessler said
that as of the end of 2009, there were about
170 000 spent fuel assemblies in wet stor-
age at more than 50 sites, and about 52 000
assemblies in dry storage in 32 states. The
top six states in terms of the number of casks
and assemblies in dry storage are Illinois,
Pennsylvania, South Carolina, Virginia,
Georgia, and California, he said.

EPRI’s storage projections target the
decades starting in mid-century. “For the
case of assuming that we have only the ex-
isting reactor fleet—in other words, no nu-
clear expansion—and all the existing reac-
tors run to a 60-year lifetime, we are pre-
dicting that by 2050 we will have a total
of 133 000 metric tons of used fuel dis-
charged,” he said, adding that by 2060,
nearly all of it will be in dry storage.
Kessler said that he gave a presentation

on August 19 on the nation’s storage situa-
tion to the Blue Ribbon Commission on
America’s Nuclear Future, which was es-
tablished by President Obama in January
2010. The bottom line of that presentation,
he said, was that all that will remain at de-
commissioned sites will be the dry storage
canisters, such as is now the case at the
Maine Yankee site (assuming that the can-
isters have not been moved to some other
location). Kessler noted that the commis-
sion members were given a tour of the
Maine Yankee site, which is now a “green
field, and all that is left is the dry storage
casks. Our prediction is that by 2060, al-
most all of these existing plants will be in
that same condition.” (Presentations and
documents from that meeting and others are
available on the commission’s Web site at
<http://brc.gov/>.)
The handbook also discusses industry

strategies for managing the increasing
quantities of spent fuel assemblies, includ-
ing full and partial reracking, temporary
storage racks, and the soluble boron credit.
In addition, it addresses early experience

with dry storage and the evolution from sin-
gle-purpose storage casks to dual-purpose
storage and transportation systems.
Each dry storage technology that has

been approved by the Nuclear Regulatory
Commission is evaluated in the report, in-
cluding the systems from EnergySolutions,
Foster Wheeler, General Nuclear Systems,
Holtec International, NAC International,
Transnuclear, andWestinghouse. The plan-
ning and technology evaluation processes
involved in establishing a dry storage facil-
ity are also reviewed in terms of scheduling
requirements, staffing, and economic, tech-
nical, and institutional considerations. Site-
specific technical issues, for example, in-
clude items such as the capacity of the main
and auxiliary reactor buildings’ overhead
cranes to support dry storage loading oper-
ations and the effect of radiation from the
storage facility on worker dose.
The report also provides guidance relat-

ed to the proper handling and management
of spent fuel. While exact procedures are
site specific, many of the steps in transfer-
ring spent fuel from the storage pool to an
at-reactor dry cask facility are similar, ac-
cording to the handbook, which details the
steps involved for tasks such as dual-pur-
pose canister fuel loading, the removal of
the dual-purpose canister from the spent
fuel pool, and the transfer of a dual-purpose
canister to a concrete storage cask (both
vertical and horizontal transfer).
Kessler said that it took about four

months to put the handbook together, and
that it was based on an initial handbook pre-

Kessler

86 N U C L E A R N E W S October 2010

Waste Management

All nuclear power plants in the United States are
expected to implement dry storage by 2025.

D RY S TO R AG E

EPRI handbook reviews options
for spent fuel storage

Posted with permission from the October 2010 issue of Nuclear News
Copyright © 2010 by the American Nuclear Society



October 2010 N U C L E A R N E W S 87

WA S T E MANAG EMEN T

pared 10 years ago for the Nuclear Energy
Institute. “EPRI’s members decided it was
time for an update,” he said.
One main difference in spent fuel storage

today from a decade ago is that there are
now higher fuel burnups. “The decay heat
per canister has gone up,” Kessler said.
“The neutron-absorber materials that are
used in the canisters have changed over
time.” Utilities have also made a shift away
from the use 10 years ago of single-purpose
(storage-only) canisters/cask systems to to-
day’s use of the dual-purpose—storage and
transportation—systems, he said.
Kessler said that the push to use the dual-

purpose systems, which are larger than their
predecessors, has been driven by econom-
ics. “The more assemblies you can store in
a single dry-storage system, the cheaper it
is,” he said. “The cask/dry storage system
vendors have been continuously improving
their designs so that they can increase the
amount of assemblies in an individual cask
while still meeting the thermal, shielding,
and weight and size requirements for rail
transport.”
Kessler stressed that the handbook is

mainly a fact book, but that it also provides
depth in its regulatory coverage. “We want-
ed to document as best we could what is out
there now, and what governs dry storage,”
he said. “One of the messages we want to
get across is that it’s not just stuffing as-

semblies in a can. There are a lot of regula-
tory issues to deal with. We wanted to doc-
ument all of the regulatory requirements
that are part of dry storage.”
With theYuccaMountain repository dead

(or, at the very least, seriously ill), Kessler
said that the NRC and the Blue Ribbon
Commission are interested in determining
just how long the dry storage systems will
last. In that regard, EPRI has established the
Extended Storage Collaboration Program,
which works with the NRC, the Department
of Energy, utilities, cask vendors, and in-
terested international parties in gathering
information and resources on the issue. The
items to be researched, according to
Kessler, include, “What are the technical is-
sues that we need to know before we can
make predictions about how long the exist-
ing systems will last? What kind of short-
er-term work can we do to bolster our tech-
nical basis for extending the life of these
storage casks—maybe some additional
monitoring, or perhaps some experimental
work?”
A longer-term research objective is to

conduct a full canister-size demonstration
of a high-burnup cask, fully instrumented,
to understand temperatures and radiation
doses. “We want to let that canister sit for a
period of time and look for signs of degra-
dation,” he said. “Eventually—and that’s
the question we haven’t answered yet, when

is eventually?—wewould need to do some-
thing if or when these canister systems ul-
timately start to degrade.”
Among the solutions to be researched to

address degradation are the repackaging of
a degraded canister into a larger cask or the
shutdown of a storage site, with details on
how that could be done.
Kessler noted that the NRC is interested

in the issue because of the waste confidence
finding, which formally declares that the
United States has adequate plans to manage
spent fuel from nuclear power plants. The
NRC’s proposed update in 2008 to the
waste confidence rule was based on the
opening of the Yucca Mountain repository
(or another geological disposal site) within
60 years of the closing of any U.S. nuclear
plant. Since the draft update was approved
in October 2009, the Obama administration
has cut off funding for theYucca Mountain
Project, and the Blue Ribbon Commission
was appointed to reevaluate the nation’s
high-level radioactive waste management
options. The NRC commissioners, howev-
er, between July 22 andAugust 13 voted to
endorse a revision of the waste confidence
rule that states that spent fuel generated in
any reactor can be stored safely for at least
60 years beyond the reactor’s licensed op-
erating life (NN, Sept. 2010, p. 17). For the
latest on the waste confidence rule, see Late
News, this issue.
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