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1. The UK Nuclear Industry

In the UK, the position on nuclear generation remains very much the same as reported to
the IWGFR last year. The Sizewell B PWR and the 20 Magnox units continue to
perform well. The 14 AGRs continue to operate with greatly improved load factors and
reliabilities. In 1996, the last year for which full statistics are available, the 35 nuclear
power plants supplied 83 TW(e)h, ie. about 26% of the total electricity production.

The UK electricity market is now de-regulated and highly competitive. Generation by
gas has risen to over 20% of the total (largely at the expense of coal) and seems likely to
increase further.

Last year's report provided details of the restructuring of the UK Nuclear Industry, in
particular, the formation and privatisation of the new utility company 'British Energy
pic' and also 'AEA Technology pic'. The last phase of this restructuring has recently
taken a significant step closer with the agreement (at Government level) of the financial
package which will underpin the process by which Magnox Electric wiil become a
wholly-owned subsidiary of BNFL.

The anticipation is that the combining of the financial and operational responsibility for
the discharge of UK Magnox liabilities will provide clear incentives to maximise income
from generation and to minimise liabilities costs.

Full integration is expected to be complete in about 12 months. Meanwhile BNFL are to
apply to take over the responsibility for the Magnox site licences and discharge
authorisations. This will necessitate their relicensing by the Nil and the granting of new
discharge authorisations by the Environmental Agency.

2. UK Activities on Fast Reactors 1997/98

The UK continues to support the international development of fast reactor technology,
mainly through participation in the European Fast Reactor collaboration. Work has been
carried out by the appropriate organisations: BNFL, AEA Technology and NNC, with
funding provided by BNFL. As in previous years, the main activities have been centred
on the continued development of the EFR design and on the CAPRA programme, led by
the CEA, which are reported in detail by our French colleagues. The notes below
summarise the main UK contributions.
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EFR

BNFL as a member of EFRUG and NNC as a member of EFR Associates continue to
participate in the EFR work programme. An important area of the EFR programme is the
feedback into the EFR design of the operating experience from fast reactors in Europe
and, where possible, around the world. NNC contributed to this task with feedback of
information from the design and operation of PFR, with the assistance of
AEA Technology. Reviews undertaken in the past year have included the main and
auxiliary sodium circuits, the DHR sodium-air heat exchanger and the gas and water
auxiliary systems.

The study of alternative concepts to EFR is another major area of the EFR work
programme. NNC contributed to this work with an investigation of the potential of the
gas cooled fast reactor based on existing UK AGR technology. Reviews of the work
performed in the 1970s and 80s have revealed advantages in inspectability and
maintainability, favourable breeding characteristics, in regard to present energy use
scenarios, and potential for competitive economics. Studies performed over the last year
have progressed the earlier design in terms of an updated core design, the specification
for a suitable containment and the measures needed to make the boilers easier to replace,
in order to improve the prospects of a 60 year plant design lifetime. The major remaining
uncertainty, with respect to the viability of the gas cooled fast reactor as an alternative to
sodium, is the behaviour of the reactor in case of severe accidents. Studies on this topic
are planned for the coming year.

NNC also participate in the ongoing work of the Design and Construction Rules
Committee for EFR, which is responsible for the development of design rules, and their
continual improvement, aimed at eliminating penalising conservatism through the
application of advanced methods of analysis. A related activity is the continuing
international collaboration with Japan and Russia to compare fast reactor design codes.

NNC have also contributed to the analyses performed for the validation of the EFR
rectangular containment building.

CAPRA

The UK continues to make a major contribution to the CEA-led CAPRA programme in
the areas of advanced fuel, core physics and safety, and fuel cycle. BNFL participates
fully in the CAPRA Project committee with technical contributions being provided by
BNFL, AEA Technology and NNC.

A major topic of study in the current year has been the minimisation of the sodium void
worth of the CAPRA core. A review of options to minimise the sodium void worth has
been carried out, including various reduction measures, smaller cores and alternative
coolants. The data and methods applicable to the assessment of the sodium void worth
have been investigated by AEA Technology and detailed physics studies of specific
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measures have been carried out. This has led to the recommendation of a reference core
with a reduced sodium void coefficient, achieved by adopting B4C axial shields and
moderator (these measures are specifically applicable to burner cores).

A specific objective of the CAPRA programme is to investigate the burning of Minor
Actinides (MA) in CAPRA cores. The UK has investigated a CAPRA core with MA
target subassemblies around the periphery of the core and Np237 homogeneously mixed
throughout the core. Fuel cycle scenario studies have investigated the contribution of
MA burning to the fuel cycle.

The CAPRA programme presents particular challenges for fuel design and development
as a consequence of the very high plutonium enrichments. AEA Technology has carried
out extensive modelling studies of nitride fuel (PuN (Pn,Zr)N), both to assist
development of the knowledge-base in this area and to optimise the characteristics of a
nitride fuel pin design particularly for a Pu-without-U core.

IAEA IWGFR

The UK attaches great importance to the activities of the IWGFR and participates in
meetings as appropriate. In 1997, this included attendance at the Annual IWGFR
meeting in Beijing, and at a Consultant's meeting on LMFR Operating Experience in
Vienna in December. It has also provided assistance with preparation of a Status Report
on fast reactors and on the fast reactor database.

Through participation in other IAEA-led activities, the UK, and in particular BNFL, have
contributed significantly to reviews, etc of other advanced concepts, including
Accelerator-driven hybrid systems and Thorium-based fuel cycles.

3. Position on Dounreay Plants

The Stage 1 decommissioning programme has continued to make satisfactory progress.
The major thrust is currently the disposal of the ~ 1500 Te of sodium/NaK that was used
in the UK Fast Reactor development programme, of which 1150 Te is the PFR primary
and secondary sodium coolant. The installation of the Liquid Metal Disposal Plant
(LMDP), sited in the Turbine Hall, is well advanced and is on schedule to be completed
by end of September 1998, when inactive commissioning is due to start.

A contract has been placed to supply a caesium removal plant through which the
neutralised effluent from the LMDP will be passed before it is transferred to the
Dounreay low level liquid discharge system.

Good progress has been made with the installation of the sodium transfer system to link
the reactor primary circuit with the LMDP. Preliminary work for the installation of the
pump system, which will be installed in the primary circuit over the next few months, is
well advanced. Work to install back-up heating systems in the primary circuit is also
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well advanced. There will be two independent systems, one using a NaK filled coil and
the other using an electrical heater. Primary circuit heating is presently achieved by
running a primary pump.

No transfers of fuel from PFR to the reprocessing plant at Dounreay have taken place
since November 1996, because of the leak in the dissolver. However, the transfer of
three sub-assembly remnants that contain a few stuck and/or broken fuel pins is now
planned later in 1998, to allow recovery of these pins.

The route for the recovery of the reprocessing plant from the dissolver leak has not yet
been decided. This decision is likely to take at least a further 2 years and it seems
probable that it will be 3 to 4 years before irradiated fuel can again be taken from PFR.
In the meantime, the Residues Recovery Plant is to be used to reprocess non-irradiated
fuel from PFR, as well as residues, beginning later in 1998. Small amounts of residues
have been recovered by this route before.

Consideration is now being given to the contractual arrangements that will be necessary
for the continuation of operation and maintenance work on PFR in support of the
decommissioning programme. The present contract for this work is due to expire on 31
March 1999. In line with Government policy, which is to allow open competition for as
much as possible of the decommissioning work, it is likely that the maintenance work
will be put to open tender.

The justification for reducing the category of the PFR facility from CAT 1 to CAT 2 is
being progressed through the necessary safety committee stages. The CAT 2 argument
is based on toxic hazard consideration and not on nuclear hazard.
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