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More than 100 commercial nuclear power reactors located on 73 sites are licensed in the
United States (US). These nuclear power plants supply over 20% of the country's electric
power. About two-thirds of these reactors are pressurized water reactors (PWR), and the
remaining one-third are boiling water reactors (BWR). There is no expectation of new nuclear
power plants being constructed in the US in the near future. These existing plants are
projected to produce 87,000 metric tonnes of uranium (tU) in their design lifetimes of 40
years. This projection is generally considered an upper bound because early closures are not
fully considered. However, a recent initiative to extend the service life of reactors beyond the
40-year initial design is being developed in the US. One utility, Baltimore Gas and Electric
Company (BG&E), has tentative plans to pursue this alternative. They would seek a 20-year
license from the Nuclear Regulatory Commission (NRC) to continue operations. BG&E
would have to demonstrate the adequacy of the plant's safety systems to be licensed for the
additional period.

Many of the early reactors built in the US were designed with the expectation that spent
fuel would be recycled. For these reactors, pools were sized to hold spent fuel for short
periods awaiting shipment to a reprocessing facility. By the late 1970s, reprocessing of spent
fuel was abandoned in the US. Instead, the US was headed toward a practice of spent fuel
disposal. The Nuclear Waste Policy Act (NWPA), enacted in 1982, established deep
geological disposal of spent nuclear fuel and high-level radioactive waste as a national policy

[1]-

As utility companies realized that reprocessing would not be pursued in the US, on-site
storage plans for new reactors were modified. Later plants generally included sufficient pool
space to handle lifetime generation of spent fuel. For older reactors with limited storage
capacity in existing spent fuel pools, no reprocessing option, and no near term disposal
available, alternative on-site storage options were sought.

Some of the obvious solutions to utilities' developing storage needs are pool expansion,
more efficient use of pool space, on-site dry storage, centralized off-site storage, and disposal.

Expansion of existing storage pools and building of new pools on existing sites were
found expensive and filled with regulatory and licensing difficulties. More efficient use of
pools had limited success for a number of utilities, allowing time to implement more
comprehensive solutions to their storage problems. The key to more efficient use of existing
pools generally involved reracking storage regions to allow closer packing of spent fuel. To
assure criticality safety in such modified arrangements of spent fuel required the use of
neutron absorbers in fuel racks, and in some cases burnup credit [2]. An interesting approach
was used by Carolina Power and Light Company (CP&L).

CP&L has three nuclear facilities in North and South Carolina. The oldest, H.B.
Robinson, Unit 2, began service in 1971. The second plant, Brunswick Steam Electric Plant
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has two units which began service in 1975 and 1977. The newest plant, Shearon Harris
Nuclear Power Plant, was built for four reactors in the late 1980s. The plant was built for
with storage capacity for all four units, but only one is in service. CP&L has used this extra
storage capacity at its Shearon Harris plant to store spent fuel from all three of its operating
reactors.

The option currently being selected by utilities anticipating constraints on storage
capability is dry storage. The approach uses existing, limited capacity, pools for cooling
newly discharged spent fuel. Dry storage is used for the oldest and coldest spent fuel as the
reactor site's pool capacity limit is approached. A number of dry storage concepts have been
pursued, including storage only vaults and casks, storage-transport (dual purpose) cask
systems, and muti-purpose systems (i.e., storage, transport, and disposal). Some of the dual
purpose and all of the multi-purpose systems use canisters to hold the spent fuel in a cask.

The NWPA requires that DOE develop, construct, and operate a system for spent
nuclear fuel and high-level radioactive waste disposal. The system identified by NWPA
includes a permanent geologic repository, interim storage capability and a transportation
system. The NWPA was amended in 1987 [3], specifying a site at Yucca Mountain, Nevada
for evaluation as the site of the first repository. Study of the site is still being conducted, and
the planned date for receipt of fuel at Yucca Mountain, if it proves satisfactory for a
repository, is 2010.

By 2010, the planned date for a repository opening, many reactors will have to use on-
site storage. A remedy that has been considered by some in Congress, is the use of a federally
run Centralized Interim Storage Facility (CISF). A CISF could serve as a collection point for
temporarily storing some of the nation's spent nuclear fuel until a permanent repository is
built. Although DOE continues to focus its efforts on developing a repository, it is ready to
respond to policy redirection related to interim storage. One step already taken to prepare for
such redirection is preparation of a generic CISF design which could provide an early start for
development of a site specific CISF. The design has been describe in a Topical Safety
Analysis Report [4] (TSAR) which has been submitted to the NRC for review. The NRC has
finished its initial review and submitted comments to DOE. DOE is currently revising the
TSAR to address NRC's comments.

DOE has been involved in two other activities that could prove beneficial to US
utilities as they address their storage needs. Burnup credit for transportation of spent fuel will
permit transport of high capacity dual purpose systems that use moderator exclusion for close
packing of spent fuel for storage. The dry transfer system (DTS) can be used for cask to cask
transfers outside of spent fuel pools.
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