
нами. В случав проявления заинтересованности по рассматриваемо-

му вопросу на следующем заседании МРГБР можно было бы обсудить

вопросы координации работ.

Физико-энергетический институт готов принять участие в раз-

работке концепции совместного Центра Данных, единого формата

представления данных, программного обеспечения для поддержки и

функционирования баз данных.
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Abstract

The total electricity generating capacity in the UK is approximately 54
GW. Total electricity generation in 1988 was 288 TW hours, of which just over
20% was nuclear. In Scotland the percentage of electricity generated by
nuclear stations was 49% of the total, and will exceed 60% in 198У. The
privatization of the Electricity Supply Industry (ESI) in the UK (mentioned in
last year's report) is proceeding on schedule. Althougn still owned by the
Government, the industry will be vested and operated as separate private
companies from 1 January 1990, and be offered for :jale later. Considerable
efforts are being made to ensure that the maximum uenefits will De obtained
from operating the PFR during the next five years. The main thrust of tne
UKAEA's programme continues to be towards the requirements of the EFR.

Reload 16 included the biennial maintenance and statutory inspection
period. It was extended from its original 60 days by tne need to carry out
modifications aimed at improving the reliability o£ the protection systems
designed to safeguard the components of the secondary circuit, including the
IHXs, in the event of a sodium-water reaction in a str-am generator unit, and
by the need to inspect and repair the vessels of tue steam generator units
(refer to Section 3.2). Good progress was made with the fuel development
programme. The leading experimental cluster of PEJ6-clad 6.6 mm diameter pins
is continuing irradiation above 21% burnup and 150 dpa (NRT). The lead
subassembly with 5.8 mm pins clad in PE16 has exceeded 17.6% burnup, 130 dpa
(NRT). The leading subassembly with pins of the same type to have undergone
complete PIE contained fuel at 16% burnup and PE16 clad at 116 dpaj these pins
were found to be in very good condition. Radial blanket subassemblies have
exceeded 2% burnup without failure.

In 1988/89 there was one reprocessing campaign in the PFR Reprocessing
Plant lasting from November 1988 to February 1989. Feed material included
irradiated fuel from 12 subassemblies irradiated in the PFR, some unirradiated
subassemblies and loose pins and residues» in all containing 1.3t of Heavy
Metal (HM) containing 242 kg plutonium. The cumulative totals since PFR fuel
reprocessing started in 1980 are 159 subassemblies plus fabrication residues
and 14.26t of HM containing 2.57t of plutonium.



124 GLOSSARY OF ACRONYMS AND ABBREVIATIONS 1. BACKGROUND TO THE REVIEW

AGR Advanced Gas-Cooled Reactor
AGT Arbeit Gruppe/Groupe de Travail
BNFL British Nuclear Fuels PLC
BPD Burst Pin Detection
CDFR Commercial Demonstration Fast Reactor
CEA Commissariat ä l'Encrgie Atomique
CEGB Central Electricity Generating Board
CEN/SCK Centre d'Etudes Nucleaires/Studiecentrum voor Kernenergie (Mol)
dpa displacements per atom
efpd equivalent full power days
EFR European Fast Reactor
ESI Electrical Supply Industry
FASTEC Fast Reactor Technology Company (for the commercial exploitation of

fast reactors)
HM Heavy Metal
IHX Intermediate Heat Exchanger
INB Interatom and Belgonucleaire
JAERI Japan Atomic Energy Research Institute
KfK Kernforschungszentrum Karlsruhe
NGC National Grid Company
Nil Nuclear Installations Inspectorate
NNC National Nuclear Corporation
NPC National Power Company
NRT Norgett-Robinson-Torrens (model of neutron displacement cross-section)
PFR Prototype Fast Reactor
PGC Power Generation Company
PNC Power reactor and Nuclear fuel development Corporation (Japan)
PWR Pressurized Water Reactor
SCUAE Soviet State Committee on the Utilization of Atomic Energy
SERENA Societe Europeene pour la Promotion des Systems des Reacteurs Rapides

au Sodium (the Franco/DeBeNe/ltalian licensing company)
SGHWR Steam-Generating Heavy-Water Reactor
SGU Steam Generator Unit
SIR Safe Integral Reactor
SSEB South of Scotland Electricity Board
UKAEA United Kingdom Atomic Energy Authority
USDOE United States Department of Energy

Total energy consumption in the UK in 1988 was 340 million tonnes of cual or ccal equivalent,
made up as follows:

(a) coal 33%;

(b) petroleum 34%;

(c) natural gas 24%;

(d) nuclear electricity 6.7%;

(e) hydro-electricity 0.7%;

(f) imported electricity 1.5%.

The total electricity generating capacity in the UK is approximately 54 GW. Total electricity genera-
tion in 1988 was 288 TW hours, of which just over 20% was nuclear. In Scotland the percentage
of electricity generated by nuclear stations was 49% of the total, and will exceed 60% in 1989.
About half of the nuclear electricity generated came from fourteen Advanced Gas-CooJed Reac-
tors (AGR) and the remaining half from twenty-six older gas-cooled Magnox reactors, one Steam-
Generating Heavy-Water Reactor (SGHWR) and one fast reactor. The 23-year-old Hinkley Point
A2 Magnox reactor achieved a world record for the continuous generation of electricity when
it completed 700 days unbroken operation on 20 January 1989. The highest load factor in 1988
for an AGR (89%) was achieved by Hunterston B Unit 3.

Power-raising of the two new AGR stations at Heysham II and Torness proceeded very well
during 1988. The first reactors of each pair at these stations achieved full design output of 660 MWe
within ten weeks of receiving a licence to operate at power from the Nuclear Installations In-
spectorate (Nil). The second reactor at each station began power-raising at the end of 1988,
and both are now connected to the national grid. Operation of these latest AGRs has demonstrated
that they are capable of generating more than their design output. The Utilities concerned, namely
the CEGB and SSEB, are currently negotiating with the Nil to increase output, initially to
700 MWe. Construction of the first PWR in the UK, namely Sizewell B, started in 1987, and
it should be producing power in 1994. A Public Inquiry into the proposal by the CEGB to build
a second PWR at Hinkley Point in Somerset began in October 1988 and is expected to last until
mid. 1989. The CEGB has announced plans to build two further PWRs, one at Wylfa in Anglesey
and another (a second) at Sizewell.

The privatization of the Electricity Supply Industry (ESI) in the UK (mentioned in last year's
report) is proceeding on schedule. Although still owned by the Government, the industry will
be vested and operated as separate private companies from I January 1990, and be offered for
sale later. The ESI in England and Wales at present consists of the CEGB, which is responsible
for the generation and the main transmission network, and twelve Area Boards which are respon-
sible for distribution to the consumers. Following privatization t he CEG B will be spirt into three
companies, namely the National Power Company (NPC), the Power Generation Company (PGC)
and the National Grid Company (NGC). NPC will own and operate all the nuclear stations cur-
rently owned by the CEGB, together with approximately half of the fossil-fuel fired plant. The
remaining fossil-fuel fired stations will be owned and operated by PGC. The NGC will own and
operate the high voltage transmission network together with the pumped storage stations at
Dinorwig and Ffestiniog. The NGC will also be responsible for control of the grid through the
National Control Centre. The Area Boards will become Distribution Companies with similar
responsibilities and assets as at present, with three notable exceptions; these are as follows:



(a) the 12 Distribution Companies will jointly own the NGC;

(b) the obligation lo supply electricity will be transferred fron> the sor.LTaiion companies
to the Distribution Companies;

(c) the Distribution Companies must contract for a proportion of their generation (20%)
from non-fossil-fuel capacity.

The last of these is significant for nuclear power in the UK since in order to fulfil this obligation
more nuclear stations will be required to take the place of the stations reaching the end of their
operating lives.

In Scotland, two vertically integrated generation, transmission and distribution companies will
be formed with responsibilities similar to those of the two existing Utilities, although some
redistribution of existing assets will take place. A third company, jointly owned by the above
companies, will be responsible for the operation of the nuclear stations Hunterston A and B,
and Torness.

Negotiations are well under way between the various companies concerning contracts,-tariffs,
etc. These commercial agreements will all need to be in place to enable the planned shadow'opera-
tion of the new companies to begin on 1 October 1989.

The UKAEA signed a Memorandum of Understanding with Rolls-Royce and Associates Limited
of Derby; Stone and Webster Engineering Corporation of Boston, USA and Milton Keynes,
UK; and Combustion Engineering Incorporated of Windsor, Connecticut, USA to develop a
300MW PWR, the so-called Safe Integral Reactor, SIR. The SIR will be about a quarter of
the size of a typical large four-loop pressurized water reactor. In the SIR system all the com-
ponents, including the steam generators, are incorporated within a pressure vessel as an integral
design as the name suggests, rather than being dispersed in a loop arrangement as is the case
with the conventional PWR designs. The reactor system is then installed in a concrete-lined hole
in the ground. SIR adopts the design objective that certain of the safety features will be 'passive',
which means that they will not require the use of engineered components such as electrically
driven pumps to supply water. Under the terms of the Memorandum the four parties will:

(a) seek funding for the design, development and safety licensing;

(b) set up a joint technical group to develop the design;

(c) eventually seek approvals and funding for the construction of a lead reactor on an
appropriate site. (Subject to necessary funds and planning permission, a prototype
reactor could be sited at Winfrith, Dorset.)

(d) respond jointly to any market opportunities.

The UK was party to the signing of three European fast reactor agreements at a ceremony held
in Bonn on 16 February 1989. For the UK Mr John Collier, Chairman UKAEA, signed a reac-
tor R&D agreement between the CEA, KfK, lnteratom and the UKAEA to carry out a joint
programme of development work in support of the European Fast Reactor (EFR). Mr D. Taylor,
Director NNC, signed an agreement between FASTEC (a UK company 51 % owned by the NNC
and 49% by the UKAEA) and SERENA for the ownership and protection of information on
the technology of fast reactors. Mr D. Taylor also signed an industrial agreement between
Novatome, INB (Interatom and Belgonucleaire), Ansaldo and the NNC for the completion of
the conceptual design of the EFR.

After the signing Mr Collier said ' The fast reactor is of enormous importance as a future
source of electricity supply, not only in Europe but for the whole world. The collaboration with

our European partners is the best way for the UK to ensure that fast reactors are available when
we need them in the early decades of the 21st century.'

The Secretary of State for Energy, the Rt. Hon. Cecil Parkinson MP, announced on 21 July
1988 that the Government had completed its review of the fast reactor programme. The review
concluded that it was unlikely that commercial deployment of the fast reactor would be needed
for 30-40 years and that the programme should be reduced to reflect the longer time-scale envisaged.
The revised programme will have the following broad objectives:

(a) to maintain a position in fast reactor technology for the UK at economic cost;

(b) to continue research work on the development of fast reactors in collaboration with
the UK's European partners, with the emphasis on supporting the design work for
the EFR;

(c) to gain practical experience of the operation of fast reactors by maintaining sus-
tained full-power operation of the Prototype Fast Reactor (PFR) at Dounreay until
March 1994, and to continue operation of the associated reprocessing plant until 1997.

The effect of the Government's decision is to reduce expenditure on the UKAEA's fast reactor
programme from c. £105M in 1988/89 to £60M in 1990/91, and to reduce the number of qualified
scientists and engineers from approximately 790 to 450 over the same period. The CEGBJias
announced that its contribution to the fast reactor programme (c. £30M in 1988/89) will cease
on privatization.

Considerable efforts are being made to ensure that the maximum benefits will be obtained from
operating the PFR during the next five years. The main thrust of the UKAEA's programme con-
tinues to be towards the requirements of the EFR.

One highlight in 1988 was the achievement of 20% burnup in fuel pins of advanced design in
the PFR. The pins, 6.6 mm diameter clad in nimonic PE16, were examined and found to be
in good condition; they are currently back in the PFR continuing irradiation towards 25% burnup.

Very good progress was made in 1988/89 towards refocusing the R&D programmes in Europe
towards the evolving requirements of the EFR. For the first time the UKAEA is reporting pro-
gress in R&D areas supporting the EFR within a joint report by the European partners. The
joint European report for 1988/89 covers all the work carried out by the AGT/Working Groups
(except AGT8) reporting to the European Reactor R&D Steering Committee, and the topics are
not duplicated herein. This report (CS-R-002(R)), issued at the same time as the joint European
report, is concerned with progress with the PFR and its associated reprocessing plant, fuel cycle
developments and other items which are more appropriate to a UK report than the European
report.

2. ECONOMICS OF FAST REACTORS

In an article published in Nuclear Engineering International in April 1989, with joint authors
from BNFL, UKAEA, CEGB, SSEB and NNC, Ihe following conclusions were drawn from earlier
(1987) economic studies and later comparisons.

'The 1987 study indicated that, for nuclear stations commissioned in about the year 2000,
a Commercial Demonstration Fast Reactor (CDFR) would have a generating cost of about
20% more than a Sizewell follow-on PWR. This extra cost is almost entirely due to the
higher overall specific capital cost of CDFR of about 28%. Once built a CDFR and follow-
on PWRs are expected to have similar fuel and operating costs.



126 A major component of the extra capital cost of CDFR is due to 'first of a kind' costs.
Subsequent stations to the same design are expected to be some 20% cheaper to build,
reducing the specific capital cost virtually to that of the PWR.

There is inevitably more uncertainty over the cost of the reactor plant for a fast reactor
compared with a PWR. However, the potential effect of this uncertainty on Iota! generating
costs should be small, and is unlikely to alter these conclusions significantly.

Since completing this study it has become clear that further reductions in UK PWR costs
can be expected. Reductions in fast reactor costs that should emerge from the EFR pro-
ject, in conjunction with long-term benefits from high burnup fuel and large-scale fuel
cycle plants, should ensure comparable reductions in fast reactor generating costs and
hence secure the fast reactor's place in the UK's future strategic and economic plans.'

3. PROGRESS WITH THE PFR

3.1 HIGHLIGHTS

The PFR operated at high power until 7 July 1988 (Run 16) and from 22 December 1988 (Run
17). Three refuelling shutdowns have been made since 1 January 1988 as follows:

(a) Reload 15A

(b) Reload 15B

(c) Reload 16

(17/1/88 - 27/2/88)

(29/4/88 - 29/5/88)

( 7/7/88 - 22/12/88)

Reload 16 included the biennial maintenance and statutory inspection period. It was extended
from its original 60 days by the need to carry out modifications aimed at improving the reliabili-
ty of the protection systems designed to safeguard the components of the secondary circuit, in-
cluding the lHXs, in the event of a sodium-water reaction in a steam generator unit, and by
the need to inspect and repair the vessels of the steam generator units (refer to Section 3.2).

Good progress was made with the fuel development programme. The leading experimental cluster
of PE16-clad 6.6mm diameter pins is continuing irradiation above 2 1 % burnup and 150dpa
(NRT). The lead subassembly with 5.8 mm pins clad in PE16 has exceeded 17.6% burnup, 130dpa
(NRT). The leading subassembly with pins of the same type to have undergone complete PIE
contained fuel at 16% burnup and PEI6 clad at 116dpa; these pins were found to be in very
good condition. Radial blanket subassemblies have exceeded 2% burnup without failure.

For the calendar year 1988 the principal statistics, compared with 1987, were as follows:

1988 1987

Core irradiation equivalent full power days (efpd) 124 174
Electricity generated MW hours 658,140 916,090
Load factor (relative to 250 MWe) % 30 41.8

For the financial year 1988/89, the principal operating statistics (up to 19 March 1989) com-
pared with 19S7/88 were:

1988/1989 1987/1988

Core irradi-.'ion (efpd)
Electricity güierated MW hours
Load factor (relative to 250 MWe) %

124
644,100

30.4

178
935,260

42.6

3.2 NOTES ON RECENT OPERATING EXPERIENCE

The station was shut down at the end of April 19S8 for Reload 15B. This ended PFR's second
most productive run ever; 230.1 x 106k\Vh of electricity were generated in 41 days. The load
factor from 19 March to 29 April was 94% (relative to 250MWe).

The basket of the Secondary Cold Trap Loop was exchanged in April and the loop was returned
to operation in 10 days. By accepting operation with higher than normal hydride levels in the
secondary sodium circuits, this work was carried out for the first time while at power.

Fission-product gas was detected in the argon gas blanket on 19 April and the location loop
and burst pin detection (BPD) systems later detected small delayed neutron signals in an outer-
zone subassembly. This subassembly was discharged from the core during Reload 15B in May.

During Reload 15B greatly enhanced swelling of the En58B steel wrappers of several subassemblies
was discovered. This caused fuel handling difficulties because the axial growth (which exceeded
40 mm) prevented operation of the core sweep arm. The problem was overcome by lifting one
of the above-core structure shroud-tubes and raising the sweep arm. It was decided to remove
other subassemblies with En58B wrappers which would otherwise have exceeded 50 dpa during
the next run.

Reload 16, the statutory outage for maintenance and inspection, was scheduled to start on 15
July and to last 60 days. On 7 July an automatic trip occurred due to a faulty sodium level coil
pocket. The pocket became flooded with sodium and gave an erroneous level signal. Soon after
the station trip a sodium leak was detected from SGU Reheater I vessel, and the decision was
taken to shut down in readiness for Reload 16. Inspection of the vessel revealed a crack 110 mm
long on the outer surface and 183 mm long on the inner surface, along the line of a fabrication
weld. Following this discovery all reheater and superheater vessels were inspected after sodium
dumping and circuit cooling. A defect of 100 mm long on the inside surface and to within 16 mm
of the outer wall was also found in Superheater 3 vessel. A defect of 70 mm was found in
Superheater 2. The additional inspection and resulting repair work associated with these vessels
introduced a significant delay in starting Run 17.

The defects in Superheater 2 vessel and Reheater 1 vessel were removed without disturbing the
tube bundles. The technique involved welding on a stub over the defect, removing a coupon
containing the defect, and then sealing the vessel by welding a cap on to the stub end. This technique
allowed the quality of the repair process to be assured throughout. The defect in the Superheater
3 vessel was in a position which made repair very difficult. Strain gauges were installed to monitor
the defect continuously in order to give warning of any crack growth. Thermocouples and strain
gauges were also installed on the Reheater 1 vessel as part of a programme to identify the
mechanism which had caused the cracks.

During Reload 16, which lasted until 22 December, all scheduled engineering work was com-
pleted to time. Major components of work included the exchange of the old thermal siphon 'A'
air/NaK heat exchanger for the new design, completing the three exchanges ('B' and ' C having
been carried out previously). All the control rod extension rod1; were inspected and found to
be clear of sodium deposits. The main turbine condenser tubes were surveyed for leaks or defects
by a contractor, and a further 35 tubes were plugged, bringing the total to 484 or 4.5% of the
total heat transfer area.

In October, examination of one of the guide tubes which was discharged at Reload 15B revealed
cracking at the BPD pipe clip cutouts, and a decision was taken to carry out four further guide
tube exchanges.



The station operated on three circuits during Run 17 until the discovery of a small leak in the
sodium-phase hydrogen detection loop on Circuit 3. Generation was resumed on two circuits
(1 and 2) on 18 February, pending the completion of repairs to Circuit 3 loop.

Severe storms on the night of 13/14 February led to the loss of all incoming supplies to the site
for a period of 12 hours, causing the station to shut down automatically. Essential services were
supplied as designed by the standby diesel alternator system.

3.3 DETAILED GENERATING STATISTICS

Run 16

Start (turbine synchronization)
Electrical generation in period (gross) MWh
Electrical generation in period (net) MWh
Maximum electrical power level MWe
Maximum station efficiency %
Generator load factor at 250 MWe %
Equivalent full power days (600 MWth)
End of run — Dlant shutdown

Data
for Run

25/10/87
961,030
891.150

245
37.8
62.7

179
7/7/88

Data
for Run
up to

26.2.89

22/12/88
202,560
188,260

235
37.3
50.7
39.9

Cumulative
total

1/1/88 to
31/12/88

658,140
610,570

245
37.8
30.0

124

1/1/89 to
26/2/89

180,480
108,300

227
37.3
52.8
35

Cumulative
total

1/4/88 to
31/12/88

387,630
359,370

244
37.8
23.5
73

1/4/88 lo
19/3/89

644,100
594,830

244
37.8
30.4

124

127

Run 17

Start (turbine synchronization)
Electrical generation in period (gross) MWh
Electrical generation in period (net) MWh
Maximum electrical power level MWe
Maximum station efficiency %
Generator load factor at 250 MWe %
Equivalent full power days (600 MWth)

4. REPROCESSING

4.1 REPROCESSING IN THE PFR REPROCESSING PLANT

In 1988/89 there was one reprocessing campaign in the PFR Reprocessing Plant lasting from
November 1S88 to February 1989. Feed material included irradiated fuel from 12 subassemblies
irradiated in the PFR, some unirradiated subassemblies and loose pins and residues; in all con-
taining 1.31 of Heavy Metal (HM) containing 242 kg plutonium. The cumulative totals since
PFR fuel reprocessing started in 1980 are 159 subassemblies plus fabrication residues and 14.261
of HM containing 2.571 of plutonium.

4.2 FUEL CYCLE R&D

An automated single-pin-pulling machine was developed as an alternative to the route for
subassembly dismantling involving withdrawal of the whole pin-bundle. The machine and its
associated vision imaging system were successfully tested.

Experimental work on nitric acid dissolution of uranium dioxide in the near full-scale prototype
batch dissolver together with its off-gas treatment plant was completed. Dissolution performance
was confirmed using a full design-batch loading.

A conceptual design for a continuous dissolver was assessed and a unit for uranium oxide trials
designed. Results from this work were encouraging and development will continue.

Initial trials using a new suspension system for the weighing machine associated with the full-
scale accountancy tank were completed satisfactorily. Trials to demonstrate the fluidic mixing
and tank emptying systems were successfully completed.

The programme of alpha-active pulsed column trials in support of a commercial reprocessing
plant is nearing completion. Results were satisfactory and confirmed the parameters of the reference
flow-sheet and main alternatives.

The programme of uranium-active pulsed column trials designed to confirm that the columns
can be scaled-up was successfully completed.

The external settler system for controlling the removal of aqueous raffinate from columns operated
in an organic continuous mode was satisfactorily demonstrated by trials on the pulsed column
hydraulics facility. A method for crud removal from the settler was devised.

A possible mechanism for fission product carry-over in extract/scrub operations was investigated,
and a model of fission product behaviour in extract/scrub operations is being developed.

Work continued on a continuous precipitation process utilizing fluidic technology for the treat-
ment of medium-active liquid effluents. This will permit the use of a more compact plant than
is possible with conventional tank precipitation units, and results to date have been very
encouraging.

Following installation of equipment to study the release of iodine from heated fuel, active com-
missioning trials were completed.

Work continued on characterization of insolubles retained by fuel hulls and centrifuge bowls.
Higher burnup and higher-rated subassemblies were examined.

5. COLLABORATION WITH THE USSR, USA AND JAPAN

Information exchanges and collaborative programmes of work have continued under bilateral
agreements with the USA (United States Department of Energy, (USDOE)), Japan (Power reac-
tor and Nuclear fuel development Company (PNC) and Japan Atomic Energy Research Institute
(JAER1)) and the USSR (Soviet State Committee for the Utilization of Atomic Energy (SCUAE)).

In furtherance of the policy of developing new multilateral collaborations between the Euro-
pean R&D partners and, on the one hand, the USA, and on the other, Japan, the UKAEA par-
ticipated with the CEA, KfK, lnteratom, CEN/SCK and Belgonucleaire in joint review meetings
with USDOE in Washington on 1 November 1988, and with PNC, JAERI and other Japanese
fast reactor R&D organizations in Paris on 28-30 November 1988. Programmes of co-operative
activities in all the main technical areas (but excluding fuel cycle topics) were agreed. The signature



128 of the European Reactor R&D Agreement on 16 February 1989 will allow negotiation of formal
agreements to provide an umbrella for these programmes.

Until such time as European agreements relating to the fabrication and reprocessing of fast reactor
fuel are signed, the UKAEA's information exchanges and collaborative programmes of work
with the USDOE and with PNC-JAER1 in the fuel cycle area will continue on a bilateral basis.
Continuation of the programme of work with the USDOE in the fuel reprocessing area includes
the testing of centrifugal contactors of US origin at Dounreay under a Specific Memorandum
of Agreement.

Under the Agreement with SCUAE, a visit to the Soviet Union in April 1988 by a UKAEA fuels
performance assessment team, to participate in a specialists' meeting and to view BN350, com-
pleted a two-year programme of information exchange discussions which began in 1986. A new
programme of specialist exchanges to run until 1990 was agreed in May 1988. In addition to
a continuing exchange of reactor operating and maintenance experience, this programme covers
safety, reactor physics, sodium technology, the development of major circuit components and
the development of wrapper and cladding alloys for high burnup fuel. For the first meeting in
this new programme, a team of Soviet fast reactor safety experts participated in a specialists'
meeting at Risley, and visited safety-related R&D facilities at Winfrith in November 1988. A
small programme of code comparison exercises, arising from discussions at the specialists' meeting,
is now in progress.

STATUS OF LIQUID METAL REACTOR DEVELOPMENT
IN THE UNITED STATES OF AMERICA

J.D. GRIFFITH, K.E. HORTON
Office of Nuclear Energy,
United States Department of Energy,
Washington, D.C.,
United States of America

Abstract

The United States nas made substantial progress in achieving U4R
programme objectives. A decision was made in 1988 to select the General
Electric ALMR concept known as PRISM (Power Reactor Innovative Safe Module)
for advanced conceptual design. A 3-year contract was awarded to General
Electric in January of tnis year for concentrated trade-off studies and
advanced design development. The strategy is to integrate those advancements
that best meet programme objectives into a national ALMR system concept.

1. OVERVIEW

The U.S. nuclear research end development program embraces advanced large and

mid-size light water reactors, modular high temperature gas cooled reactors, and

modular liquid metal reactors. While it is likely that any new near-term nuclear plant

order in this country would be an advanced light water reactor type, gas cooled and

liquid metal reactors possess unique capabilities that will require their

commercialization in the next century.

The liquid metal reactor concept has a sound technology base, with some three

decades of research and development both in this and other countries. An existing

network of government and industry research facilities and engineering test centers in

the United States is currently providing test capabilities and the technical expertise

required to conduct an aggressive advanced reactor development program. Notable

among the research facilities are the two operating liquid metal reactors, the Fast

Flux Test Facility (FFTF) at Hanford, Washington, and the Experimental Breeder

Reactor-II (EBR-II) at Argonne National Laboratory (ANL) in Idaho. Both have


