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Abstract

Nuclear generating capacity in the UK is static with no units currently under construction. There are three main
nclear fuel types used in the UK, for Magnox reactors, AGRs and PWRs. All Magnox fuel will ultimately be reprocessed
following a short period of interim storage. AGR fuel will either be reprocessed or long term stored in ponds. PWR fuel will
be stored underwater at the reactor site for the foreseeable future, with no decision as yet made to its ultimate management
route.

1. BACKGROUND AND GENERAL ISSUES

Nuclear generating capacity in the UK is static with no units currently under construction. The
UK's nuclear generating capacity comprises some 8,400 MWe AGRs and one 1,200 MWe PWR
operated by British Energy (BE), and 3,350 MWe Magnox reactors operated by British Nuclear Fuels
pic (BNFL). The details of the nuclear power stations, currently in operation in the UK, are given in
Table I.

TABLE I. OPERATIONAL NUCLEAR POWER STATIONS IN THE UK

ame
Calder Hall
Chapelcross
Bradwell
Dungeness A
Hinkley Point A
Oldbury
Sizewell A
Wylfa
Dungeness B
Hartlepool
Heysham 1
Heysham 2
Hinkley Point B
Hunterston B
Torness
Sizewell B

Type

Magnox
Magnox
Magnox
Magnox
Magnox
Magnox
Magnox
Magnox

AGR
AGR
AGR
AGR
AGR
AGR
AGR
PWR

Net Capacity
(MW)

200
200
240
440
460
440
420
950

1120
1205
1060
1340
1270
1195
1210
1200

Start of
Operation

1956
1959
1962
1965
1965
1967
1966
1971
1983
1984
1984
1988
1976
1976
1988
1994

Current Accountancy
Lifetime (Years)

50
50

t
Average of

37 years
operating
lifetime

I
25
25
25
30
35
35
30
40

Nuclear power in the UK represents some 18% of the total installed electrical capacity, but
currently supplies some 31% of the electricity produced.

The long history of nuclear power in the UK means that there is now over 40 years operating
experience with a number of different fuel types and a variety of storage systems in the UK. Spent
fuel storage facilities in the UK currently consist of a mixture of at-reactor stores and large,
centralised ponds associated with the reprocessing activities which take place at the Sellafield site.

The Government policy in the UK is that it is for the owners of the spent fuel to decide on the
appropriate spent fuel management option based on their own commercial judgement, subject to
meeting the necessary regulatory requirements.
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2. MAGNOX FUEL

Magnox fuel elements consist of bars of natural uranium metal, approximately lm long, which are
clad in a magnesium alloy (giving rise to the name Magnox). The Magnox system was designed with
a wet discharge route and interim pond storage of fuel in anticipation of early reprocessing. Magnox
fuel is generally reprocessed after about 6 months storage because the cladding degrades when wet
and this prevents the fuel from being stored for long periods underwater.

The spent Magnox fuel is received at the Sellafield site in the Fuel Handling Plant (FHP) which
has a capacity of some 2,700 tU. During the wet storage which takes place prior to reprocessing,
cladding degradation is minimised through careful control of pH of the pond storage water. Just prior
to reprocessing, the fuel is fed into a decanner in FHP which remove the cladding and loads the
uranium bars into magazines for transport to the Magnox reprocessing plant which is known as B205.
Figure 1 shows this route schematically.

Although in principle Magnox fuel could be dry stored, the retrofitting of expensive drying
facilities or modifications to station fuel discharge routes would prove uneconomic, a fact
acknowledged by a UK Government select Committee in 1986, which accepted prompt reprocessing
as the only practical option for dealing with Magnox fuel.
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FIG. 1. Outline of spent fuel storage and treatment at Sellafield
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Wylfa power station is the only Magnox reactor site which does not use wet storage. Fuel is
discharged from the reactors into three fuel storage cells and stored dry in a Carbon Dioxide
atmosphere. The total storage capacity is about 18,000 fuel elements.

However, two further air-filled stores were constructed at the Wylfa reactor site in the 1970's to
act as a buffer store against any potential reprocessing throughput constraints. Fuel may be transferred
to the secondary dry fuel cells by a dedicated fuelling machine after 150 days cooling in a primary dry
store cell. The secondary dry store cells provide storage for over 50,000 fuel elements.

3. AGR FUEL

AGR fuel pins are approximately lm long and consist of enriched UO2 pellets clad in a
stainless steel tube. The fuel elements consist of 36 pins arranged in a circular lattice and sheathed in
a graphite sleeve. The AGR power stations have small at-reactor pond stores, as early reprocessing
was envisaged during the design of the reactors, and hence all spent AGR fuel is sent to Sellafield
where it is stored underwater in large centralised ponds.

The AGR stations pond capacities are detailed in Table II.

TABLE II. AGR STATION POND CAPACITIES
(t)

Station
Heysham 1
Hartlepool
Hinkley Point B
Hunterston B
Dungeness B
Heysham 2
Torness

Nominal pond Capacity
15
15
19
19
32
46
46

The contractual relationship between BNFL and British Energy covers the lifetime arisings of
AGR fuel. It provides for a near maximum commitment to reprocessing in Thorp over the first 20
years of operation. Options for further reprocessing, following the first 20 years, or long-term storage
(circa 80 years) also exist.

AGR fuel is currently received at Sellafield in the Fuel Handling Plant (FHP) in 15
compartment skips, containing 15 fuel elements, the skips are first placed into lidded storage
containers. After an initial period of cooling the fuel is dismantled and the fuel pins are placed into
stainless steel slotted cans. Each can holds 108 pins and are stored in 20 compartment skips, in lidded
storage container. The dismantled fuel is then transferred to the AGR storage pond until it is a
minimum of three years cooled after which time it can be transferred to Thorp Receipt and Storage for
reprocessing (see Figure 1).

There is sufficient capacity at Sellafield to store the AGR fuel arisings which are likely to be
delivered outside the window for reprocessing in the first 20 years of Thorp operation. The fuel will
be wet stored in water dosed with a corrosion inhibitor at pH 11.5 Sodium Hydroxide. It is anticipated
that there will be no insurmountable technical problems associated with the long term storage of AGR
fuel. Fuel delivered during this period, will be stored undismantled in the 15 element skips.
Dismantling of fuel and consolidation for long term storage would be considered in terms of overall
cost optimisation in the future.

Depending upon the lifetime of the AGR stations up to several thousand tU of AGR fuel may
be long term wet stored at Sellafield.
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AGR fuel could, theoretically, also be stored in dry stores and, indeed, Scottish Nuclear (now
part of BE) undertook a study of the feasibility of this option and applied for planning permission to
build a dry store at their Torness site. However, following a review of the options they concluded that
a mixture of reprocessing and long term storage at Sellafield provided the most cost-effective spent
fuel management solution and signed lifetime arisings contracts with BNFL in 1995.

4. PWR Fuel

The UK only has one PWR, Sizewell B, and in contrast to the other UK reactors it was
designed with a relatively large on-site spent fuel storage pond, capable of storing approximately 18
years spent fuel arisings. However, this has been extended by re-racking so that it will now
accommodate up to 30 years spent fuel arisings and hence decisions on the ultimate fate of the spent
fuel do not have to be taken for some considerable time. BE will consider in due course arrangements
for further management of spent PWR fuel in the light of the prevailing commercial and regulatory
environment.

5. OTHER FUEL TYPES

The UK also has small quantities of spent fuel from UK test and prototype reactors such as the
SGHWR and WAGR. It is anticipated that these fuels will also ultimately be reprocessed, but in the
interim they are also being stored at the Sellafield site.

6. OVERSEAS LWR FUEL

BNFL has contracts with a number of overseas utilities for the reprocessing of over 5,000 tU of
spent LWR fuel, the majority of which is already in storage at Sellafield. Spent LWR fuel is received
at Sellafield in the Thorp R&S facility which has a capacity of 1,000 tU and is stored in Multi-
Element Bottles (MEBs) into which the fuel elements had been loaded at the reactor sites prior to
transport to Sellafield (see Figure 1).
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