
obtained from an experiment having blocked a half of the

coolant channels to a typical reactor conditions of 200

w/cm2 and 6 m/sec of sodium flow rate, the maximum

temperature rise to be observed in down stream may be less

than approximately 250 °C. A larger temperature rise may

be observed in a grid, if the bundle is of a grid type.

An ultrasonic sodium flow meter is being developed.

Results of experiment using a device having wave guide

bars to transmit ultrasonic signal into and from sodium

piping indicate good linearity of measuring sodium flow

rate with errors of only 2 - 3 %. A flow meter using a

device to transmit ultrasonic signal directly to piping

without wave guide bars is also being developed.

It is planned to build a facility for conducting ex-

periments for fuel sodium interaction. Construction of

building will begin soon and the first experiment is

planned to be conducted in 19 79. With the facility, ex-

periments using 19 UO2 pin bundle can be carried out. In

the experiments, UO2 fuel in the pins are heated electrically

and a few kg of molten UO_ are produced for investigating

fuel sodium interaction.
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J. YEVICK
US Department of Energy,
Washington, D.C.,
United States of America

Introduction

In April 1977, the President of the U.S.A. deferred commercial reprocessing
and further demonstration of the plutonium breeder. At the same time he
emphasized completion of the job immediately before the United States;
continued commercial application and validation of the LWR to meet
expanding U.S. energy needs.

These deferments were based on two premises: (1) time is needed to
establish a program for non-proliferating fuel cycles, and (2) there is a
lessened sense of urgency for the U.S. to establish a commercial breeder
in the near future.

Time is needed to examine technical and institutional policies and their
implementation to minimize proliferation of nuclear fuels which could be
adapted to weapons proliferation. Breeder and reprocessing programs have
to be reviewed.

The U.S. is seeking an international consensus on: (1) proliferation,
and (2) form and management of fission energy for civilian applications.
INFCE is the outgrowth of this need for consensus.

Deferral of breeder commerciality by the U.S. is based on a review of
both uranium resources and its demand. In 1976 assumptions were for 600
IAJR gigawatts by year 2000 requiring breeder deployment in 1990's assuming
a favorable decision on breeder problems in 1986. The breeder program
was geared to these numbers.

Present numbers indicate 330 to 380 gigawatts of LWRs in 2000 requiring a
commitment of somewhat more than 2 million metric tonnes U3O8. Current
U.S. estimates of U3O8 resources are about 4 million metric tonnes up to
$50/lb. U308.

There is therefore a lesser urgency to develop the breeder in the U.S. O
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Status of U.S. LMFBR Program

A strong, well funded base technology effort remains and will continue
until institutional and technical solutions can be found to minimize or
eliminate the proliferation risk. An LMFBR option will be maintained.

The FFTF will be coming on line in 1980, providing:

o A powerful tool in breeder fuel and materials development; and

° A baseline from which to scale up heat transport systems and components.

Sodium system hardware development and testing will continue to have high
priority in the U.S. This area is on the critical path to a viable LMFBR
option. The proliferation issue is coupled largely to choice of fuel and
fuel cycle, and is essentially independent of heat transport systems and
balance of plant. For these reasons, the development and testing of
sodium systems in the U.S. will be pursued with vigor. The U.S. expertise
in design and manufacture of sodium systems will be preserved and even
enhanced. The testing capability at the Liquid Metal Engineering Center
is among the most advanced and flexible in the world.

In essence, the discussions being held in the United States between the
Executive Department and Congress with input from the industrial sector,
the public sector, and the utilities have not been concluded. Two or more
solutions are possible. One is that the Clinch River Reactor Breeder
Plant will be completed. If so, its operation would be at the earliest
1986. The CRBRP Project has 5,300 people employed and commitments to
between $300 and $400 million for components. There has been no stoppage
of work.

The second possible solution is that the CRBRP would be terminated and
the conceptual evaluation of a 650 to 900 MWe plant started, employing
most of the professional people now working on the CRBRP.

DOE is proposing to initiate a design effort to evaluate various heat
transport, reactor design and fuel cycle alternatives for plants in the
650-900 MWe size. In carrying out this design effort, results from the
Nonproliferation Alternate System Assessments Program (NASAP) would be
used to the maximum possible extent. The studies would be consistent
with U.S. participation in the International Nuclear Fuel Cycle Evaluation
(INFCE). The design effort would draw heavily upon the experience gained
in the CRBR Project and utilize experienced professionals from that
project. In addition, the base technology program would be augmented to
permit testing of certain key CRBRP prototype components such as the
steam generator and pump.

More specifically, the Department of Energy is proposing to carry out a
30-month study to include conceptual planning, conceptual system studies
and design definition of a plant in the 650-900 MWe size. In this design
effort the pool, loop, and hybrid reactor concepts would be evaluated
both on the basis of ongoing U.S. work and utilizing foreign technology
where available.

Candidate systems would be evaluated on the basis of technology status,
safety and safeguardability, and potential economic and reliability
factors. Studies on the fuel cycle systems would include all aspects of
fuel resources, fuel utilization, proliferation resistance, and waste
management. Variants of both the uranium-plutonium fuel cycle and the,
uranium-thorium fuel cycles would be investigated including such aspects
as coprocessing, spiking, preirradiation to serve as a deterrent for
diversion, and facility colocation.

In carrying out this effort, it would be necessary to draw heavily upon
CRBR experience including utilization of many of the CRBR professional
staff. As stated many, if not most of the professionals on CRBR, could
be used for this effort and the completion of Clinch River systems design.
The CRBR Project has been underway for about six years. CRBR design
experience is extensive and would be of value in the 650-900 MWe
conceptual plant design. Component development efforts utilizing CRBR
prototypes could make a major contribution to the LMFBR base technology
program. Key components such as steam generators, control rod drive
mechanisms, and pumps, would be completed and tested--again utilizing
some of the professionals who have been working on the CRBR.

In summary this alternative effort would call for:

1. Completion of the FFTF, criticality in 1979, and operation in 1980.

2. Completion of CRBRP design.

3. Development and test of advanced components.

4. Utilization of CRBRP components and personnel to the maximum extent.

5. Evaluation and development of fuel cycles most resistant to
proliferation.

6. Continuation of technology development of materials, safety, physics,
high temperature analysis and test sodium technology.

7. Conceptual evaluation of a plant in the range of 650-900 MWe to be
completed in 1981.

The present status of component and fuel development and test is as
follows:

Steam Generators

1. CRBRP steam generator test to start early 1980 - to be completed in
1982.

2. The BSW helical unit test to start 1983.

3. The Westinghouse straight double-walled tube unit test to start 1984.
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Pumps

1. Inducer test to start 1979.

2. CRBRP test to start 1980.

3. Large pump test to start 1983.

Reference Fuel

Verification to be completed in 1982.

Advanced Fuel

Selection in 1985.

Facilities

1. Fuel storage at FFTF.

2. 70 MWt steam generator to be completed at LMEC 1978.

3. FMEF design work started.

4. HPFL design work started.

5. TTF at LMEC in operation.

6. Upgrading of TREAT to be completed in next several years.

The efforts described would serve as a focal point for the expanded base
program, but more importantly, it would assure a viable breeder option
which could meet the requirement stated by President Carter: "I believe
that a strong research and development program for the breeder reactor
is essential to maintaining diversity of energy supply options for this
country ...."

To summarize, from the U.S. domestic viewpoint, there appears to be time
to develop a better product and to examine proliferation considerations
more deliberately.

A REVIEW
OF THE U.K. FAST REACTOR PROGRAMME:
MARCH 1978

R.D. SMITH
United Kingdom Atomic Energy Authority,
Risley,
United Kingdom

1. BACKGROUND T O T H E 1978 REVIEW

The main events during 1977 concerning the nuclear power programme were the public inquiry
into the proposal to buiid a new Thermal Oxide Reprocessing Plant (THORP) at VVindscale and the
government decision on the choice of nuclear reactors for the next stage of the thermal reactor pro-
gramme. Both these events, though not directly concerned with fast reactor development have significant
implications for the UK fast reactor programme. Indeed, during the course of the Windscale inquiry it
was made clear that there was to be an inquiry on fast reactors that would consider all the issues con-
sequent upon the introduction of fast reactors as major contributors to the UK power supplies. Fast
reactor matters were therefore not discussed extensively at Windscale - nevertheless some of the con-
clusions concerning the various facets of the use of plutonium for power generation were considered and
the conclusions are of importance to fast reactor development.

The decision to build two further AGR power stations and in addition to develop the option of
adopting the Pressurised Water Reactor (PWR) System in the early 198O's impacts on the fast reactor
programme mainly as a result of competition for resources. The Secretary of State for Energy has stated
that the next decision to be made is that on the fast breeder reactor. In the meantime the development
programme :s continuing at a rate of over £60M per year on the fast breeder development programme
including the operation of the Prototype Fast Reactor (PFR) at Dounreay.

The Nuclear Power Company (NPC) responsible for the design and construction of nuclear reactors
in the UK has continued work on the engineering design of the 1300 MW(E) fast reactor now called the
Commerciai Demonstration Fast Reactor (CDFR). A restrained core design has now been developed to
replace the free-standing design of the type used for the PFR and the engineering design of the plant is
continually being revised and improved.

The Central Electricity Generating Board (CEGB) continue to play an active part in the develop-
ment programme. They have made their own studies of uranium demand and the system penetration
characteristics of the fast reactor under varying assumptions for future system growth. These underline the
need for achieving short plutonium tumround time in the fuel cycle, particularly where fast reactors are
supported solely by plutonium produced in an adjoint thermal reactor programme, if ore demand is to be
minimised. CEGB continue to support the operation of the PFR at Dounreay by secondment of suitably
experienced staff. In addition scientific staff have been seconded to assist in reprocessing activity in the UK
and in sodium boiling experiments at KfK Karlsruhe. Secondment to the SNR-300 project continues.
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