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THE FIFTH ANNUAL JAIF CONFERENCE

SUMMARY PROGRAM

Wednesday, March 22

Thursday, March 23

OPENING PLENARY
SESSION
(9:20 - 12:20)

9:20 Opening Remarks

Report on Preparation
for the Conference

9:40 Remarks by AEC
Chairman

10:00 JAIF Report on the
State of Nuclear
Industry

10:40 U.S. Experience in
Environmental and
Public Acceptance
Aspects of Nuclear
Power

11:30 Present Situation in
Uranium Enrichment,
and its Questions
and Measures

SYMPOSIUM

(9:00 - 12.45)

"Atomic Power and Safety"

9:00 ~ Lectures and Presenta-
tions

Exchange of Opinions

LUNACHEON
(at Diamond Room, 12th f1.)
(12:30 - 14:10)

LECTURES BY GUEST
SPEAKERS
(14:20 - 18:00)

14:20 Japan's Industry in
the New Era

14:50 Pressure-Tube
Water Reactors,
an Alternative for
Future

15:40 The Outlook for Com-
mercial Operation
of Nuclear Ships

16:20 Recent Trends in
Isotope Separa-
tion

17:10 Uranium Enrichment
Study and Other AIF
Programs

LECTURES BY GUEST
SPEAKERS
(13:30 - 18:00)

"The Environment and Energy"

13:30 Atomic Energy and the En-
vironment

14:00 Environmental Aspects of
Nuclear Energy

14:50 The Environment and Nu-
clear Power in the U.X.

15:50 Limiting the Discharge
of Airborne Radioactive
Effluents in Regions of
High Nuclear Power
Plant Density

16: 40 The Environmental Im-
pact of Nuclear Power

Development .




THE FIFTH ANNUAL CONFERENCE of

JAPAN ATOMIC INDUSTRIAL FORUM

PROGRAM
March 22 - 23, 1972

Keidanren Kaikan, Tokyo

Simultaneous Japanese and English interpretation will be
provided at all sessions.

Wednesday, March 22

9:20 - 12:20
Opening Plenary Session (at Keidanren Hall, 14th f1.)

9:20 Opening Remarks
D. Yasukawa ( Chairman, JAIF)

Report on Preparation for the Conference
T. Kawachi (Chairman, Prepa-
ratory Committee)

9:40 Remarks by AEC Chairman
S. Kiuchi (Chairman, AEC)

10:00 JAIF Report on the State of Nuclear Industry

S. Hashimoto ( Senior Managing
Director, JAIF)

10:40 U.S. Experience in Environmental and Public Ac-
' ceptance Aspects of Nuclear Power
W.O. Doub ( Commissioner,
USAEC, USA)

11:30 Present Situation in Uranium Enrichment, and its
Questions and Measures
T. Ipponmatsu ( Chairman, Japan
Atomic Power Co.; Chairman,

Uranium Enrichment Committee,
JAIF )

12:30 - 14:10
Luncheon (at Diamond Room, 12th fl.)

Address by Minister B. Oishi (Director General, En-
vironmental Agency)



14:20 - 18:00
Lectures by Guest Speakers (at Keidanren Hall, 14th fl.)

14:20 Japan's Industry in the New Era
S. Koga (President, Mitsubishi
Heavy Industries)

14:50 Pressure-Tube Water Reactors, an Alternative for
Future
R. Naudet (Deputy Head, Dept. of
Reactor Physics and Applied
Mathematics; Coordinater of the
Heavy Water Reactor, CEA,
France)

15: 40 TheOutlook for Commercial Operation of Nuclear Ships
M. Kinoshita (Managing Director,
Hitachi Shipbuilding & Engineering
Co.)

16:20 Recent Trends in Isotope Separation
C. Fréjacques (Director, Division
of Chemistry, CEA, France)

17:10 Uranium Enrichment Study and Other AIF Programs
W.K. Davis (Honorary Director,
Atomic Industrial Forum;
Vice President, Bechtel Corp.,
U.S.A.)

Thursday, March 23

9:00 - 12: 45

Symposium: Atomic Power and Safety (atKeidanren Hall, 14th f1.)
Chairman: E. Munekata (President, Japan Atomic Energy Re-
search Institute)

Lectures and Presentations

(1) Safety of Atomic Power
H. Uchida (Professor, University
of Tokyo)

(2) Operation of the Nuclear Power Station and Experience
in Radiation Control
T. Ito (Managing Director, Kansai
Electric Power Co.)

( 3) Radioactive Waste Management and Conservation of the
Environment
R.H. Burns (Chief Industrial
Chemist, Atomic Energy Research
Establishment, UKAEA, UK)



( 4) Efforts of the Utilities for Securing Safety of Atomic
Power
T. Shirasawa (President, Japan
Atomic Power Co.)

( 5) Pursuit of Nuclear Plant Safety by the Supply Industry
O. Nagano (Vice President, Tokyo
Shibaura Electric Co. )

Exchange of Opinions
Commentators

H. Eto (Senior Science Research Officer, National
Institute of Radiological Sciences)

S. Tamiya (Deputy Director General, Atomic Energy
Bureau, Science & Technology Agency)

C. Yabe (Mayor, Tsuruga City)

F. Wada (Chief Engineer, Public Utility Industry
Bureau, Ministry of International Trade and Industry)

13:30 - 18:00 ( at Keidanren Hall, 14th fl.)

Lectures by Guest Speakers: The Environment and Energy

13:30 Atomic Energy and the Environment
E. Tajima (Professor, Rikkyo
University)

14:00 Environmental Aspects of Nuclear Energy
J.W. Landis (President, American
Nuclear Society;
President, Gulf General Atomic,
U.S.A.)

14:50 The Environment and Nuclear Power in the U.K.
F.R. Farmer (Safety & Reliability
Directorate, UKAEA, U.X.)

15:50 Limiting the Discharge of Airborne Radioactive Efflu-
ents in Regions of High Nuclear Power Plant Density
W. Schwarzer (Director, Division
of Environment, Institute for Re-
actor Safety, Technical Super-
vising Societies, F.R. Germany)

16:40 The Environmental Impact of Nuclear Power Development
ment Y.F. Chernilin ( Deputy Director
General, IAEA)

17:20 Summing up

18:30 - 20:00
Buffet Party for Overseas Speakers (by invitation)
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U.S. EXPERIENCEJIN ENVIRONMENTAL AND
PUBLIC ACCEPTANCE ASPECTS OF NUCLEAR POWER

William O. Doub
Commissioner

U.S. Atomic Energy Commission
U. S. A,

The effect of environmental factors and the problem of public
acceptance of nuclear power is important to industrial nations.
Energy growth must be made compatible with environmental needs.

The evolution of environmental controversies related to nuclear
power in the U.S. is reviewed in terms of (1) radioactive effluents,
(2) plant safety, (3) management of high-level waste, (4) the safe-
guarding of nuclear materials, and (5) thermal effects. The matter
of concern over low-dose radiation is discussed and the possible
resolution of the controversy over it explained. Nuclear safety
and the possibility of accidents are reviewed from the perspective
of public fears, the probability of large-scale accidents and the
concept of risk-benefit. There is a review of the U.S. AEC's
concept of reactor safety through a "defense-in-depth" approach
with emphasis on superior quality in design, construction and
operation as a major means of achieving safety. Emergency core
cooling systems for light water reactors are covered with reference
to a regulatory rule making procedure examining new criteria to be
applied to it. The subject of the U.S. program of high-level waste
management has received much attention. Disposal in bedded salt
deposits is a method looked upon favorably but presenting some
problems to be solved. Alternatives to this method are discussed.

Thermal effects and the question of plant siting receive
thorough consideration. Technological solutions such as cooling
towers and ponds are increasingly being used. Long-term solutions
to thermal problems will rely heavily on minimizing adverse effects
through proper siting. The concepts of nuclear parks and ocean-
stationed plants are discussed.

The effects of the National Environmental Policy Act and the
Calvert Cliffs court decision on regulation and licensing of nuclear
plants in the U.S. are covered in some detail. The new environ-
mental and regulatory demands resulting from the act and court
ruling are reviewed. They include the preparation of comprehen-
sive environmental reports and benefit-cost analyses.

The commitment of the U.S. to build a demonstration Liquid
Metal Fast Breeder Reactor plant is discussed. Environmental
review requirements related to the plant are mentioned, as are the
environmental advantages of the plant.

The paper concludes with the belief that the nuclear age will
demand a new level of technological excellence.
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PRESSURE-TUBE WATER REACTORS,
AN ALTERNATIVE FOR FUTURE

R. Naudet

Deputy Head,

Dept. of Reactor Physics and Applied Mathematics;
Coordinater of the Heavy Water Reactor
Commissariat a 1'Energie Atomique

France

Nearly two hundred large power reactors are presently built, being
built, or ordered all over the world. Water technology has nowadays a
tremendous advance. Water reactors still have surely a promising future.

Does it mean that future reactors will always be of exactly the same type?
Different ways can be considered for water-cooling; one is based on
pressure-tubes, according to a now proven technology.

Pressure-tubes show advantages from the standpoint of construction
( simpler for very large units, due to modular character) of safety (no large
container under pressure subject to rupture, emergency cooling in the chan-
nel inside the fuel itself) and of operation (individual monitoring, easy
access to the core; for example a failed fuel is readily detected and unloaded,
hence less pollution).

Besides, pressure-tubes lead to a better fuel cycle: Easy access to the
core results in a more refined fuel management; on-power refuelling is even
possible, and it also improves form factors and reactor availability. On the
other hand, light water can be reduced to the amount just required for heat
transfer (particularly low in case of boiling), and the additional moderation
can be secured outside the channel by a non-absorbing material, for instance
heavy water; in this regard, the advantages of this moderator are important
and well known.

This reactor type has been developed in Canada, U.K., Italy and Japan.
From recent evaluations in France, it seems that interesting economic per-
formances might be achieved, within the water technology presently devel-
oped. The NS55S is simple because of direct cycle. On-power refuelling
is relatively easy, because the fuel remains in ordinary water from the chan-
nel to the pool. The use of heavy water, which is confined, cool and without
pressure, does not involve particular troubles. The void coefficient, al-
though positive, can be made low enough to allow a conventional control with-
out undue effects on safety.

Heavy water investment can be brought down to about $13/kWe, or 0.23
mill/kWh; meanwhile fuel cycle is greatly improved, as compared to present
water reactors: a low enrichment is required (for instance 1.5% for 20,000
MWD/T), and fuel cost is of the order of 1.1 mill/kWh, instead of 1.8 on
the same economic grounds. The uranium consumption per kWh is divided
by a factor 1.7, and the number of units of separative work by 3.5. Pluto-
nium recycling makes possible to save even more uranium and separative
work, since refuelling requires only natural uranium.

As far as the increasing needs for uranium and enrichment capacities
might result in an increase of costs, these features are perhaps not to be
neglected.
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RECENT TRENDS IN ISOTOPE SEPARATION

C. Fréjacques

Director, Division of Chemistry
Commissariat & 1'Energie Atomique
France

The importance of isotope separation in nuclear science is
similar to that of element separation at the origins of chemical
industry. In this paper some recent developments in France for
isotope separation are reviewed : uranium isotope separation by
gaseous diffusion, and by centrifugation, heavy water production
by NHg3-Ho exchange and by amine-hydrogen exchange, boron

isotope separation.
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URANIUM ENRICHMENT STUDY AND OTHER AIF PROGRAMS

W. Kenneth Davis
Honorary Director, Atomic Industrial Forum

Vice President, Bechtel Corporation
U. S. A.

The U.S. Atomic Industrial Forum carries out a broad and
aggressive program on all issues of importance to its members, a
membership which includes industry, government, financial institu-
tions, universities, and many other diverse elements. The basic
objective is to provide an opportunity for facts and opinions to be
developed, presented, and debated objectively. While interest
has focused on nuclear power and nuclear fuel, many other areas re-
ceive major attention in the AIF program, including radioisotopes,
radiopharmaceuticals, Plowshare, safeguards, nuclear education,
space programs, nuclear powered ships, mining and milling, etc.
Any of these could be the subject of a major address; but this talk
will emphasize the current issues in the U.S. delaying the nuclear

power program and the critical matter of uranium enrichment.

Nuclear Power Program

The AIF has carried out and is intensifying its several programs
intended to provide a positive approach to the reactor licensing
situation in the U.S. While it is possible to be optimistic in the
long term, the present outlook is bleak because of the wave of
"environmental concern" and associated legislation, the lack of
public concern about the consequences of the present trend, and

the basic defects in the reactor licensing procedures.



The AIF has expanded its Public Affairs and Information Pro-
gram which is aimed at providing basic information to those con-
cerned with public relations and action in the nuclear field.

The ad hoc Lawyers Group has made several suggestions to
the AEC and Congress some of which have been adopted and others
are under consideration. Other important activities in this area
are carried out by the Environmental Law and Technology and the
Senior Management Committee on Licensing. Technical aspects,
as well as procedural ones, have been developed by the Reactor
Safety Committee and by participation in the development of appro-

priate nuclear standards.

Uranium Enrichment

The AIF Enrichment Study has sought to make independent and
realistic evaluation for the U, S. and the total free world through
about 1985 of:

a) the growth of nuclear power, particularly enriched

reactors

b) the associated requirements for uranium enrichment

services

c) the reasonably assured production of uranium enrichment

d)  the effects of plutonium recycle and other programmatic

changes in the demand

e) the effect of various changes in supply programs

f)  the ‘schedule required for achievement of new operating

enrichment capacity

g) the conditions which might be necessary or desirable to

bring new enrichment capacity into being as required



The study has been intended to review and evaluate existing
data and to present the facts and analyses so that the necessary
governmental and business judgements can be made or supported.
The AIF does not plan to recommend a specific course of action,
either for the U.S. or overseas.

Although the results are not yet complete, and have not been
reviewed in detail by the AIF, they do indicate that substantial new
capacity should be in full operation by roughly the end of 1981 at
the latest -- based on optimistic assumptions with respect to Pu
recycle and U.S. and Urenco production. Most importantly the
capacity needed at that time is 12,000 to 14,000 tons per year with
another 10,000 Ato 12,000 tons per year needed in operation within
another 1-1/2 years. One nominal plant of 6,000 to 8,000 tons per
year is not adequate, two are required with at least a third within
another 1-1/2 years.

Realistic schedules including provision for financing and ac-
quisition of technical data as well as design, procurement, con-
struction, and start-up, are at least eight years from the present
situation and more likely nine or ten when the associated power
plants are taken into account. The conclusion is inescapable, :chat
at least two major enrichment plants must be initiated on a realis-.
tic basis this year at the latest with a third started no later than

1973.
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RADIOACTIVE WASTE MANAGEMENT AND CONSERVATION

OF THE ENVIRONMENT

R. H. Burns

Chief Industrial Chemist

Atomic Energy Research Establishment,Harwell
U.K. Atomic Energy Authority

U. K.

The necessity for the conservation of our environment has be-
come increasingly realised over the past few years. In many
cases such realisation has been long overdue, and frequently, in
the past, action has been taken only after harm has been demon-
strated.

However the Nuclear Industry has an outstandingly successful
record in the field of waste management. The necessity for com-
pliance with the strict legislation in force in all countries has en-
sured that radioactive waste treatment and disposal are given care-
ful attention at the start of any new project. This has the advan-
tage of resulting in an awareness of the difficulties and costs in-
volved. This, in turn, results in care being exercised to control
wastes and to minimise the amount produced.

In the paper details are given of the nuclear programme in the
United Kingdom and the philosophy and methods used in radioactive
waste management. Special attention is given to the practices
used at those Establishments which are authorised to discharge
low-level liquid effluent to the River Thames which is the principal
source of London's drinking water. It is suggested that conditions
in the United Kingdom and Japan are similar in many respects and

that the same policy could be appropriate to both countries.



It would be surprising and disappointing if a relatively new in-
dustry such as the nuclear industry had not been able to solve its
waste management problems in a satisfactory manner. Modern
technology and the need, and the will, to find a solution have con-
tributed to safe procedures. Admittedly, in some ways, the pro-
blems have been easier than is the case with other toxic wastes.
In general money has been more readily available for research and
development and the problems arose in an era in which concern
was beginning to be expressed on the conservation of the environ-
ment. Nevertheless many other industries could benefit from the
experience in the Atomic Energy field. Careful planning, strict,
but sensible legislation, and adequate supervision and control, if
applied to all industrial waste procedures would do much to

minimise pollution of the environment.
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ENVIRONMENTAL ASPECTS OF NUCLEAR ENERGY

John W. Landis

President, American Nuclear Society
President, Gulf General Atomic, Inc.
U. 5. A,

The environmental impact and impending shortages of fossil
fuels for electric power production are discussed. Possible solu-
tions to the trilateral problem of increasing energy demands, poor
quality and rapidly diminishing fossil-fuel reserves, and a deterio-
rating environment are outlined. Reduction of energy consumption
is considered from the social, economic and environmental stand-
points. An analysis is made of various alternative energy sources
-- hydro, geothermal, solar and nuclear. It is concluded that
nuclear energy is the only adequate answer to this complex problem.

The advantages and disadvantages of nuclear energy are re-
viewed in depth. The areas covered include the major segments
of the fuel cycle, the safeguarding of fuel, the disposal of waste
heat and radiocactive effluents, safety, reliability, licensing, siting
flexibility, thermal-cycle flexibility and overall economics. The
outlook for nuclear energy is presented in terms of some of these
advantages and disadvantages, particularly the availability of raw
materials, the impact on the environment, protecting the public,
fuel-cycle flexibility and power cost.

Specific advanced nuclear power systems are examined. One
of these, the High Temperature Gas-cooled Reactor (HTGR), is
discussed in some detail. Its environmental and fuel-utilization
advantages and its ability to supply high-temperature process heat

are emphasized. Its adaptability to operation with a closed-cycle



gas turbine is pointed out.

Breeder reactors are also considered, and the principal dif-
ferences between the Liquid Metal Fast Breeder Reactor (LMFBR)
and the Gas Cooled Fast Reactor (GCFR) are summarized. Finally,
the problems and promise of controlled thermonuclear fusion are
outlined, with particular attention given to demonstration of scien-
tific feasibility and conceptual design of a commercial power

system.
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THE ENVIRONMENT AND NUCLEAR POWER IN THE

UNITED KINGDOM

F.R. Farmer
Safety & Reliability Directorate

U.K. Atomic Energy Authority
U. K.

A significant part of the electric power generéted in the
United Kingdom since the mid 1950's has been nuclear, and by the
yvear 2000 more than half of a much increased total demand will be
met by nuclear reactors. The United Kingdom has accumulated
experiencé through operating an integrated system of large power
reactors; it also has in operation extensive facilities for the
transport and chemical reprocessing of irradiated fuel required
for its forward-looking programme which involves large scale
plutonium fuel manufacture and use. The programme has been
carried through within safe limits agreed for workers and the
general environment at national and international levels. Atomic
energy is only one facet of today's increasingly complex technologi-
cal and industry-based society. The increased standard of living
which results from this activity leads society to expect a general
increase in safety and a reduction in risk. The high standards
adopted by the atomic energy industry from its beginning can now
be seen mirrored in stricter attitudes to the wastes and risks of
conventional industries, although at a later stage of their overall
development. This is not surprising because aspects of risk once
thought specific to low levels of radiocactivity are now seen to be
germane to hazards from many radioactive substances. As the

everyday risks from normal operation of any industry are brought

—4 00—



under control, attention becomes diverted to accident situations.
In these, risks normally evenly distributed can become concen-
trated in time and space in a way not wholly acceptable to society,
although some level of risk must inevitably be accepted. A resi-
duum of risk from our industrial and technological activities, con-
ventional or atomic, accompanies the increased expectancies we

have from our more advanced ways of life.
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LIMITING THE DISCHARGE OF

AIRBORNE RADIOACTIVE EFFLUENTS IN REGIONS OF

HIGH NUCLEAR POWER PLANT DENSITY

W. Schwarzer

Director, Division of Environment
Institute for Reactor Safety
Technical Supervising Societies
F. R. Germany

It is obvious that the factors involved in selecting sites for
nuclear power plants - energy demand, cooling water supply, land
availability, safety aspects - favor the development of a certain
regional pattern of nuclear power plant density. In the Federal
Republic of Germany a few of such areas with a particularly high
number of nuclear power plants can be identified.

For the procedure of setting discharge limits, a nuclear power
station in such an area cannot be regarded as a single isolated
source. As the admissible radiological burden of the environment
must be independent of the number of sources which contribute to
it, it is necessary to evaluate the effects of the superposition of
plumes or, rather, of the dose-fields from different sources. In
dealing with this problem, it is helpful to define quantities such as
a ""de-coupling distance' (the minimum distance, after which a

second source can be neglected) an a "site diameter" (maximum
distance of two sources to be still considered as having the same
location). Aside from calculating the effects of super-position of
dose-fields from real source patterns also evaluations of model dis-

tributions (line, orthogonal lattice arrangement) have been made.

The results have been used to derive recommendations for
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maximum admissible release rates from nuclear power stations in
such regions.

The maximum admissible exposure of the environment is cen-
trally important for deriving these release rates. The values
which are presently used in the Federal Republic of Germany as
radiological protection guidelines are based on the ICRP-recom-
mendations. The way they are interpreted and applied makes
them rather restrictive.

How do these maximum admissible release rates compare with
the design of large nuclear power stations which are presently
under construction or being planned, and with the operating con-
ditions to be expected? A detailed evaluation of the operating ex-
perience of the existing nuclear power plants, along with an ap-
plication of the results to off-gas systems of modern design indicates
that difficulties are not to be anticipated.

The expected radiological burden to the environment, even in
regions of high nuclear power plant density, is extremely low.
Particular attention, however, has to be given to the krypton re-
lease from fuel reprocessing plants. It is suggested that large
reprocessing plant:s will be admissible only if their design allows

for retaining storing long-lived krypton 85.
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THE ENVIRONMENTAL IMPACT OF

NUCLEAR POWER DEVELOPMENT

Yuri F. Chernilin

Deputy Director General
Department of Technical Operations
International Atomic Energy Agency

In meeting the future rapid growth in demand for electrical
energy, nuclear power and fossil fuel plants will play complemen-
tary as well as competitive roles. One aim of both industries
should be to keep harm to the environment as low as is reasonably
practicable.

There are environmental and public health problems associat-
ed with nuclear power, particularly radioactivity and waste heat.
Even though their impacts at the present time are negligible, the
very large growth in nuclear power brogrammes will require that
continuing attention be given to these problems during the expansion
period over the next several decades.

The Agency has a statutory responsibility for assuring that
nuclear power can be developed safely. Since its inception it
has devoted much time and effort to matters related to the environ-
ment and public health. The activities of the Agency in this re-
gard, already widespread, are expected to increase with the de-
velopment of nuclear power.

Advanced reactor systems, and the possible future use of the
fusion reaction for the generation of electrical power will receive
the close attention of the Agency in carrying out its statutory re-
sponsibilities. In this respect the Agency has every confidence
that nuclear power can be developed without undue harm to the

environment and to the greater benefit of mankind.
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