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SUMMARY

Much of the UK nuclear industry has now completed the transition from state to private
ownership. The UK continues to support international development of fast reactor
technology, mainly through participation in the European Fast Reactor collaboration, with
all funding provided by BNFL.

Inactive commissioning is about to begin on the PFR Sodium Disposal Plant, which
includes a caesium removal plant. The defuelling machine is being refurbished to permit
the control and shutdown rods to be removed. No further reprocessing of fuel has taken
place.

The UK Nuclear Industry

Since the last report, made to the IWGFR in May 1998, there have been no changes in the
operating status of the commercial reactors in the UK. The Sizewell B PWR is operated by
British Energy Generation Ltd., which is now the operating title of the companies formerly
known as Nuclear Electric and Scottish Nuclear. The Sizewell B reactor is now in its fifth
year and continues to perform well. The 14 AGR units are also operated by British Energy
Generation Ltd. These have continued to operate with greatly improved load factors and
reliability.

The restructuring of the nuclear industry in UK is now essentially complete. UKAEA, the
part of the former United Kingdom Atomic Energy Authority that remains in Government
ownership, is responsible for managing the decommissioning of all facilities that were used
in the UK's nuclear R&D programme, including PFR. The last stage of the restructuring
has been the integration of Magnox Electric Power pic, and the 20 Magnox reactors with
their associated liabilities, into the Magnox Generation Group of the publicly-owned
BNFL

A significant recent development has been the purchase, by BNFL, of the nuclear interests
of Westinghouse. BNFL's fuel fabrication site at Springfields is now operates as a part of
Westinghouse Electric Company's much larger fuel fabrication business.
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The UK electricity market is now fully de-regulated and is highly competitive. Gas-fired
electricity generation has risen to over 20% of the total, and may rise further if planning
permission for new stations is approved. Coal-fired generation has declined, as shown.
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UK Activities on Fast Reactors

The UK continues to support international development of fast reactor technology, mainly
through participation in the European Fast Reactor collaboration. Work is carried out by
BNFL, AEA-T, and NNC, with all funding provided by BNFL. As in previous years, the
main activities have been centred around the CEA-led CAPRA programme.

CAPRA Programme

The CAPRA programme initially focused on incineration of Pu in a fast reactor core, but
more recently, a programme named CADRA has been initiated, aimed at broadening the
scope to include the incineration of minor actinides and long-lived fission products. UK
participation in these programmes has been focused in the areas of core physics and fuel
performance modelling, with particular emphasis placed on the development of analytical
methods. Attention has also been given to the modelling of the fuel cycle and gas cooled
fast reactors. This latter area is of particular interest to the UK because of its favourable
experience with the AGRs.

Topics studied over the past year have included the following:

• Re-evaluation of the reference CAPRA core using the most recent adjusted cross
section library ERALIB-1

• Design measures for sodium void reduction
• Integral and differential measurements to assess the performance of degraded Pu
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• MA burning in ex-core targets and in-core targets
• Gas-cooled dedicated MA-burner
• Heterogeneity and streaming effects in gas cooled fast reactors
• Pin design for in-core MA target assemblies
• Modelling Am behaviour in homogeneous oxide fuels
• Modelling of nitride fuel performance

EFR Design Activities

The European Fast Reactor Utilities Group (EFRUG) was formally dissolved at the end of
January 1998 and EFR design activities were terminated at the end of 1998, following the
preparation of synthesis reports. Over the past year, the UK has contributed towards the
preparation of this wind-up documentation, which will ensure that all information of value
to future generations is preserved.

IAEA IWGFR

The UK strongly supports the activities of the IWGFR, and has participated in meetings as
far as it has been able. During the past 12 months, the UK has participated in the safety
review of the Chinese fast reactor, and has provided support to the establishment of a fast
reactor data base.

EURATOM Framework Activities

The UK has participated in the EURATOM 4th Framework programme, in the area of fuel
cycle scenario modelling, with particular emphasis on the introduction of fast reactors into
the European reactor park. The UK has also helped in the preparation of proposals for the
5th Framework programme, including further scenario studies and design studies for a gas-
cooled fast reactor, in collaboration with our French colleagues.

Position on PFR

The work on construction and preparation of the Sodium Disposal Plant (SDP) is almost
complete and inactive commissioning is about to begin. It has been necessary to include a
caesium removal plant in the outlet stream of the SDP to meet the discharge requirements.
Active commissioning of the SDP is scheduled to take place at end 1999 or in early 2000.

It had been intended to leave both the control and shut-down rods in place in the reactor
following de-fuelling of the final core. However, the team in charge of waste disposal has
decided that it will now be necessary to remove these ten rods. Re-commissioning of the
de-fuelling machine, last used in 1995, has therefore been necessary. This has meant the
need for some refurbishment of equipment.

No further reprocessing of fuel has taken place since the leak in the dissolver plant in 1996.
All remaining fuel is placed in the buffer store and the control/shutdown rods will also be
placed into this store.
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Nuclear power in the UK:
status of reactors H I BNFL

• Status of reactors unchanged from last report
-Sizewell 'B' PWR and 14 AGR reactors (7 stations) owned and
operated by British Energy Generation Ltd.

-Sizewell in its 5th year - continues to operate well
-ARGs continue operation with greatly increased load factors
-20 Magnox reactors now transferred to BNFL (~8% of total UK
generating capacity)

Pag: 3

Re-structuring of UK nuclear industry

• Much of UK nuclear industry now privatised: British Energy
Generation, and AEA-Technology

• Both companies performing very well
• Historic R&D liabilities (including fast reactor facilities) and fusion

research remain with UKAEA
• Largest changes with BNFL:

-remains as a state-owned 'pic', but with part-privatisation being
considered

-now owns and operates the Magnox stations
-recently acquired the Westinghouse nuclear business
-BNFL fuel manufacturing now part of the Westinghouse
commercial nuclear fuel division
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Fuels used in UK electricity production IBNFL

Trends in electricity production fBNFL

1980 1990 1997
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• UK FR activities carried out by AEA-T, NNCr and BNFL, with all
funding provided by BNFL

• Main focus of UK activities is the CEA-led CAPRA programme
• UK contributions have included:

•evaluations with ERALIB-1 and Na void reduction measures

•MA burning in ex-core targets and in-core targets

•Gas-cooled dedicated MA-burner

•Heterogeneity and streaming effects in gas cooled fast reactors

•Pin design for in-core MA target assemblies

•Modelling Am behaviour in homogeneous oxide fuels

•Modelling of nitride fuel performance

UK activities on fast reactors (contd.)

EFR design activities
-contribution to synthesis reports
-contributions to 'wind-up' documentation to ensure valuable

information is preserved

IAEA activities
-IWGFR
-safety review of Chinese experimental FR
-thorium fuel advisory group
-fast reactor data base activities

Pages
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Euratom Framework activities
- participation in 4th Framework scenario modelling
- preparation of proposals for 5th Framework
- molten salt reprocessing
-scenario studies
-fuels and matrices
-ADS
-thorium fuels
- innovative fast reactor designs (gas-cooled, Pb/Bi-cooled)

PFR/DFR Decommissioning

Progress on Stage 1
- installation of Sodium Disposal Plant almost

complete

- caesium removal plant also near completion

- inactive commissioning of SDP due very soon

- active commissioning due late 1999/early 2000
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The 10 Control and Shut-down rods are
now to be removed
- original plan was to leave these in place

Refuelling machine, last used in 1995, has
therefore been recommissioned
- some refurbishment of equipment has been

necessary

PFR/DFR Decommissioning

No further reprocessing of fuel from PFR,
because of the dissolver leak in 1996
- all remaining fuel is placed in the buffer store

- the control rods/shutdown rods will also be
placed in the buffer store
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Plant needed for the disposal of PFR Na and
NaK coolant is nearing completion
- some modifications to the original design have

been necessary

NaK from the PFR decay heat removal
system is to be treated by metering into the
Na as a 1% impurity
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