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FROM: chleede

SUBJECT: Uranium Enrichment - Draft
Fact Sheet and Q&A's

Enclosed for your review and comment are the first very
rough drafts of a fact sheet and a set of questions and
answers. Both packages require a lot of work.

Would you please mark up the packages with corrections,
additions, deletions, etc., and return them to me by
5:00 p.m. Tuesday, June 17.

The attached draft Q&A's have not been critically reviewed
by anyone. They are merely a collection cf those provided
from the various groups participating in this project.
Please suggest additional subjects that you believe must
be included and recommend deletion of those you believe
are unnecessary. )

Would you please use extra care to prevent this material
from getting out of your hands.
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FACT SHEET

URANIUM ENRICHMENT

The President today announced a series of Administrative
actions and a legislative proposal which are designed to

(a) increase the United States' capacity to produce enriched
uranium that is needed to fuel nuclear power reactors,

{b) retain U.S. leadership as a world supplier of uranium
enrichment services and technology for the peaceful use of
nuclear power, and (c¢) assure the creation of a private,
competitive uranium enrichment industry in the U.S. --
ending the current Government monopoly.

BACKGROUND

. Natural uranium obtained from mines in the U.S. and other
parts of the world must be refined or "enriched" before
it can be used to make fuel for the nuclear reactors
which are used in the United States and in most foreign
nations to generate electricity.

. The United States is the recognized leader in uranium
enrichment technology, which has been developed and is
owned by the Government. Details of the technology are
classified.

.« The U.S. capacity for enriching uranium which now supplies
all domestic and most free world needs consists of three
Government-owned plants, located at Oak Ridge, Tennessee;
Paducah, Kentucky;  -and Portsmouth, Ohio. These plants,
which are now being expanded, will have the capacity to
produce enriched uranium needed to fuel about 270 large
nuclear powered electric generating plants in the U.S.

and foreign countries.

. Since June 1974, the entire expanded productive capacity
of the three plants has been fully committed under long
term contracts. New capacity must be "on-line" beginning
in about 1983 to supply fuel for nuclear power reactors
that will be ready to operate then, both here and abroad.

Current estimates are that about __ plants with the
capacity of any one of the three U.S. plants will be
needed over the next _ years to meet growing world
requirements.

. Since 1971, the Executive Branch has followed policies and
programs directed toward assuring that private industry ---
rather than the Federal Government -- builds the next
increments of uranium enrichment capacity in the U.S.,
thus, ending the Government monopoly that now exists.



. Though several industrial firms are seeking to enter the
uranium enrichment field, thus far, none has been able
to proceed to the stage of offering firm contracts because
of: (a) the complexity of the undertaking, (b) the large
financial commitments required, (c) the inherent difficulties
of ending a Government monopoly, and (d) the financial situa-
tion of utilities which are customers for uranium enrichment
services.

. In the absence of firm plans for building new uranium
enrichment capacity, some potential foreign customers
have begun looking to foreign sources such as the U.S.S.R.
and consortia of Western European nations for their uranium
enrichment services.

. Before deciding on the action announced today, the
President considered other alternatives for adding U.S.
enrichment capacity, including the possibility of having
future additions to capacity built and owned by the
Federal Government.

PLAN ANNOUNCED BY THE PRESIDENT

Objectives. The plan announced by the President is
designed to meet the objectives of assuring that:

. The U.S. maintains its role as the principal world supplier
of uranium enrichment services and nuclear power plants.

. The next increment of uranium enrichment capacity and all
future increments will be available when needed to meet
the requirements for nuclear powered generating plants
in the U.S. and in other nations.

. All future increments of capacity will be built, financed
and operated by private industry -- rather than by the
Federal Government -- so that a competitive industry will
exist at the earliest possible date.

. All necessary controls over nuclear materials are maintained,
as they would be if the Government were to own the new
plants.

Private Uranium Enrichment Industry. After a thorough review,
the President concluded that it is feasible and desirable to
take steps now that are necessary to assure that private
industry will build the next increments of uranium enrichment
capacity. Privatization can be accomplished now with:

. Use of existing, proven diffusion technology for the next
plant and with the expectation that subsequent plants L
would use centrifuge technology which is now nearing
commercial demonstration.

. Very little risk with respect to the objective of having
the next plant on line about 1983 when it will be needed.
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With little or no cost to the Federal Government for
building plants and revenue to the Government from
royalties on technology.

. All necessary Government controls over Protection and
export of nuclear materials, safety, environmental
impact, and access to classified technology.

. An early end to the Government monopoly in a type of
commercial activity that is normally performed by private
industry.

Arrangements with Private Industry. There are several
principal elements in the arrangements that would be made
with private industrial organizations for future increments
of capacity. Essentially the same arrangements would apply
to future increments of capacity until a competitive indus-
try is firmly established. New legislative authority will
be needed for some elements of the arrangements.

. Private industrial firms would assume the responsibility
for providing the organization, management, financing
and customers for the plant, and will build and operate
the plant.

. The Government would supply technology (and materials, in
those cases where the Government is the sole source of
supply), for which the Government would be paid by pri-
vate industry in the form of cash payments and royalties.

. The Government would warrant that the technology will
perform successfully when installed in accordance with
specifications.

. The Government would receive revenue of about $90-100
million per year per plant in royalties.

. The Government would agree to buy from or sell to private
producers enriched uranium from the U.S. Government stock-
pile to accommodate a plant start-up date within a
one-year period earlier or later than planned.

. In the event (which is considered unlikely) that a private
venture threatened to fail, the potential producers would
have the right to sell assets and liabilities to the
Federal Government or the Federal Government would have
the right to assume assets and liabilities of the project
at any time up to the first full year of commercial
operation of the plant. The Government would take over
the project, complete and operate the plant just as it
now operated the 2 existing Government-owned enrichment
plants.

. The compensation to the equity holders -- in the event
the transfer of ownership became necessary, would depend



’ - 4 -

upon the circumstances involved and would range from
total loss of investor equity to full and fair compen-
sation to equity holders if the venture could not proceed
because of governmental action.

. The factors which would lead to the Government taking
over a project at full compensation to the equity holders
are limited; e.qg., ,

- Inability of the private firm to obtain the necessary
permits and licenses ~- which should not be a serious
problem in the case of a uranium enrichment plant;

- A Government decision to restrict the sale of uranium
enrichment services for foreign policy reasons.

. Congress would have the right to review proposed
compensation to the equity holders.

. The arrangements would be spelled out in a detailed
contract which would be subject to Congressional review.

. The arrangements would end after 1 full year of commercial
operation.

. The Government would monitor progress carefully to be
sure that the project continued on time and within cost
estimates so that the Government could exercise its
right to take over the project if necessary without
any significant loss of time in getting the plant on line.

Government Assurances for Customers. The arrangements
contemplated with private industry would assure that
additional capacity will be on line when needed, with the
Government taking over projects and completing them if
necessary. The Government would give assurance to cus-
tomers, domestic or foreign, that orders placed with
private enrichment firms will be fiiled in the order in
which they are placed -~ in the unlikely event that a
private venture failed. :

Compliance with Existing Law. Private firms building
uranium enrichment plants under the proposed arrangements
will be subject to all existing laws. For example, a pri-
vate firm would have to obtain from a construction permit
and an operating license from the Nuclear Regulatory
Commission (NRC). Before granting a construction permit,
the NRC considers safety, environmental impact, protection
of nuclear materials (safeguards), and anti-trust matters.
The anti-trust review is conducted in cooperation with the
Justice Department.
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SPECIFIC ACTIONS OUTLINED IN THE PRESIDENT'S MESSAGE

The President's message outlining his uranium enrichment
plan detailed a number of specific actions, some of which
can be carried out under existing authority and others
requiring new legislation:

. New legislation. The President proposed legislation
that would authorize the Energy Research and Development

Administration (ERDA) to enter intq contracts -- which
would be subject to Congressional review -- which permits
ERDA to:

- assume assets and liabilities of private uranium
enrichment projects if the venture threatened to
fail -- at the call of the private venture or the
Government, and with compensation to the private
venture ranging from full reimbursement to total
loss of its equity interest, depending upon the
circumstnaces leading to the threat of failure.

- assure the delivery of uranium enrichment services
to customers placing orders with private enrichment
firms that enter into the proposed contracts with
the Government.

. Actions under existing authority. Authority is already
available under existing law to carry out other aspects
of the proposed arrangements with private industry,
including the following actions by ERDA:

- supply Government-owned technology and warrant that
technology -- for which the Government will receive
royalty payments.

- sell certain materials and supplies which, because of
their classified nature, are available only from the
Federal Government.

- buy or sell enriched uranium from the Government stock-
pile to accommodate an earlier or later than planned
plant start-up date.

. Other Administrative Actions Announced. The President
announced that:

- ERDA would be responding formally to a proposal from
the Uranium Enrichment Associates (UEA) offering to
enter into negotiations which could lead to construc-
tion by UEA of a $3.5 billion diffusion plant which
would be on line by 1983. (Details below). et



- 6 -

- ERDA issued a modified request for proposals from
industrial firms interested in constructing demon-
stration scale enrichment facilities making use of
centrifuge technology.

- ERDA would, within a few days, issue for public
review and comment a draft environmental impact
statement covering actions concerned with the expan-
sion of uranium enrichment capacity.

- ERDA will continue conceptual design work for a
Government—-owned add-on plant at ERDA's Portsmouth,

Ohio, facility -- pending Congressional action on
the legislation needed to carry out the President's
plan.

DEVELOPMENTS LEADING TO THE PRESIDENT'S PLAN

Government Owned Technology. The technology for refining

or "enriching" natural uranium to a form that can be used

to make fuel for nuclear power reactors was developed and is
owned by the Federal Government. Natural uranium contains
only a small amount (approximately .7%) of the fissionable
isotope U-235. 1In order to be useful to make fuel for

nuclear reactors, the concentration of U-235 must be increased
to at least 3-4% through a process of separating off other
isotopes.

- Diffusion Technology. This technology which is now
used in the three existing government-owned enrich-
ment plants was developed in the 1940's. Over 30
years of large scale operating experience and process
improvements has made the technology the most reliable
and economical now available for commercial scale
operations. All agree that the next increment of
capacity shouldmake use of this technology.

- Gas centrifuge technology. The gas centrifuge process
of uranium enrichment provides an alternative to gas-
eous diffusion. If the projected economics of the
process are realized in demonstration, gas centrifuge
will be a far preferable process for the future. Full
operation of a pilot plant is scheduled for early 1976.
This technology probably will be used as subsequent
increments of capacity are added.

~ Laser Separation. A program is now underway to develop
this process which, if successful, will provide an even
more advanced process for uranium enrichment in the future.
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Private Industry Access. The technology for uranium
enrichment is secret, and shall remain subject to con-
tinued classification, safequards and esport controls.
Beginning in 1971, the Atomic Energy Commission (AEC)
asked private firms to consider building, owning and
operating enrichment plants and granted qualified U.S.
firms access to the Government's work, under carefully
controlled security conditions, in order that they might
make their own assessment of the commercial potential for
private enriching plants. Some 21 (?) firms responded to
the invitation from which several consortia have emerged
which are interested in pursuing the possibility of building
enrichment plants.

One consortium -- the Uranium Enrichment Associates -- is
interested in constructing a $3.5 billion gaseous diffusion
- plant equivalent to the expanded capacity of one of the
3 existing Government-owned plants.

e
Other consortia have expressed interest in cooperative
arrangements with the Federal Government which would lead
to demonstration gas centrifuge plants which could be expanded
in the future. The AEC {(predecessor to ERDA) requested pro-
posals from industry to advance the demonstration of centri-
fuge technology. A modified request for proposals is being
issued today.

The basic approach to a cooperative Government-Industry

agreement which is outlined in the President's plan was

developed on the basis of a recent proposal submitted to
the ERDA by the Uranium Enrichment Associates.

The UEA Proposal. Uranium Enrichment Associates is a
consortium currently consisting of Bechtel Corporation and
the Goodyear Tire and Rubber Company. The principal features
of the UEA proposal are as follows:

. _Physical Description of the Project. UEA proposes to
construct a nine million separative work unit per year
gaseous diffusion enriching plant to be located near
Dothan, Alabama on a 1720 acre site on the Chattahoochee
River. When in full operation the plant could provide
enriching services for about 90 large nuclear power
reactors. The plant will require about 2500 megawatts

« of electrical power which will be supplied from a dedi-
cated nuclear power facility located nearby. Project
cost estimate (exclusive of the power project) has been
estimated by UEA to be $3.5 billion in 1976 dollars.

UEA projects continuation of design work now underway on
the project during the next several years with construction
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scheduled to commence in 1977. Full production from the
plant is projected in 1983 with limited production approxi-
mately two years earlier. Nearly 50 million construction
manhours are estimated for the project. A peak construc-
tion labor force of about 7000 workers will be reached in
1979-80 and the permanent operating staff of the project
is expected to be about 1100. The plant will, in effect,
be processing and upgrading natural uranium and thus will
have essentially no radiation hazard. In many respects
it will be similar to a large chemical and materials
handling plant except that the product material will be
much more valuable.

Financial Structure of UEA Project. UEA expects that two
to six companies in addition to Bechtel and Goodyear will
comprise the consortium that will undertake the project.
These companies are expected to be identified within the
next few months. Based upon marketing efforts to date
about 40 percent of plant capacity will be taken by U.S.
domestic utilities and the balance by non-U.S. organiza-
tions in countries with which the United States has
Agreements for Cooperation permitting the sale of enriched
uranium. Project financing using an 85 percent debt,

15 percent equity ration is contemplated for the project.
The equity corresponding to the domestic portion of plant
output will be supplied by UEA and the debt financing will
be raised in the commercial market on the basis of the
security of long-term (25 year) "take or pay" enriching
service contracts with domestic utilities. Both equity
and debt for the foreign share of plant output must be
supplied from the foreign customers' own sources of
capital. Under the Atomic Energy Act voting control for
such a project must remain in the hands of the United
States investors at all times and the project is so
structured. The secrecy of the process will be protected
and foreign customers or investors will not have access
to classified information. Pricing of product from the
plant is based upon the recovery of all operating costs,
servicing of debt and an after-tax return of approxi-
mately 15 percent on equity. A 3 percent royalty on
gross sales would accrue to the Government for use of
taxpayer~developed technology.

Customers. A number of United States' utilities have
executed contingent letters of intent with UEA to purchase
uranium enriching services from the new plant and a number
of addition utilities are now evaluating their requirement
for services. UEA has made extensive marketing contacts
overseas and anticipates that purchase commitments from
Iran, Japan, West Germany, France, Spain, Taiwan and other
countries.
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. Government Backup Assistance. Due to the unique nature
of the project, the very large capital requirements,
and long payout periods, UEA has concluded that it would
not be possible to move ahead without certain forms of
Government backup assistance. This will assure that the
anticipated output from the plant can be achieved.
Accordingly, UEA has proposed that the Government:

1. Supply, at cost, essential mechanical components
presently produced exclusively by the Government.

2. Supply the Government's gaseous diffusion technology
and warrant its satisfactory operation.

3. Provide limited access to and from the Government's
stockpile of enriched material to balance significant
start-up loading problems during the first years of
operation.

UEA has also proposed that:

1. Prior to commercial operation and standby Government
financial backup lasting for the critical construction
period plus one year is proposed to offset the current
weak credit position of the U.S. utility industry and
give confidence to commercial lenders. UEA may require
the Government to provide such financial backup if
UEA cannot complete the plant or bring it into com=-
mercial operation, but such a call is at the risk of
loss to UEA of its equity interest. The Government,
at such call of UEA, has the right to acquire UEA's
domestic equity position and the obligation to assume
UEA's liabilities and debt.

2., The Government may also require UEA to release the
project to the Government if the Government's interesst
demands and thereby will be obligated to assume UEA's
liabilities and debt.

\

3. The consideration for acquisition of UEA's domestic
equity position in either case can range from loss of
equity for uncorrected gross mismanagement of UEA to
full fair compensation for causative events ocutside
UEA's reasonable control.

All of the above forms of backup assistance would be subject
to detailed contract negotiations and would require extensive
Government rights and responsibilities with respect to the
character of the project design and construction. Though
certain contingent forms of Government financial support to
the project could be required, UEA believes that this is
unlikely and that the project can be completed within the

private sector. Under these conditions there would be no
net expenditure of Government funds.
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Demonstration Centrifuge Enriching Projects. In August

of 1974 the Government announced a program expected to lead
to several relatively small industry constructed demonstra-
tion projects. Gas centrifuge technology, though highly
developed in the United States and highly promising, has
not yet been applied on a production scale sufficient to
permit full industry commitment to large plants. It has
been determined through extensive discussions that at least
three companies, are interested in undertaking private
centrifuge enriching projects now which would be scaled

up progressively from small demonstration modules to
projects of 2-3 million units per year capacity at which
point the economies of scale for centrifuge enriching are
expected to be largely realized. A government-industry
partnership arrangement similar to that required for the
UEA project is required. A Request for Proposals for this
- program which extends and elaborates upon the earlier pro-~
gram was issued today. Proposals are due on and it
is the Government expectation that several proposals could
be accepted to proceed more or less in parallel with each
other and with the UEA project. Proposers will describe
their proposed project in detail, including plant design,
size, location and schedules and specify the type and
magnitude of Government support necessary to proceed.

It is expected that small initial modules, perhaps 200~-300
thousand SWU's/Year, could be in operation in the early
1980's with 2-3 million SWU/year plants achieved in the
mid-1980's on a time frame consistent with the growth of

the market. It is one of the characteristics of centrifuge
enriching that small capacity increments can be added as
required to closely follow market needs. The simultaneous
development of several centrifuge enriching projects in the
same time frame as installation of gaseous diffusion capacity
gives assurance of the development of a competitive, private
enriching industry and of the maintenance of U.S. world
leadership in this field.
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i;} 'Uranium Enrichment as Part of the Nuclear Fuel Cycle

Th; enclosed figure provides a schematic of the nuclear fuel cycle for
Light Water Reactors. About 97% of the reactors obtaining enrichment
services from the ERDA gaseous diffusion plants are Light Water Reactors;
. a similar fuel cycle exists for the other present reactor type -- the

High Temperature Gas Cooled Reactor.

Prior to the enrichment step, uranium is mined from the earth's crust and

-

sent to a mill where uranium concentrate is producedQAMThiéréoncengraée
is often referred to as yellowcake, or by its chemical symbol, U308'
There are 14 mills presently operating in the U.S. The uranium
concentrate is then sent to a converter where it is converted to uranium
hexafluoride, or UF6' This is the only simple form of uranium that can
be gaseous at conditions near room temperatures and pressures. There are

-

b
two .conversion plants operating in the U.S.

The uranium hexafluoride is then sent to an uranium enrichment plant., -
Thefe are two processes under consideration for commercial use in the

* U.S. — the established gaseous diffusion process, used in the ERDA
plants, and the newer gas centrifuge process. The UEA will use the
gaseous diffusion process. In the process, the uranium hexafluoride gas
is pumped through a semipermeable membrane. The desirable fissionable
isotope, U-235, diffuses through the membrane more readily than the
nénfissionable isotope, U-238. A stream depleted in U-235 is collected

from the plant and sent to storage. A stream enriched in U-235 is

Uh”



. collected from the plant and sent to a fuel fabrication plant. In this
piant, the uranium is éonverted to pellets of uranium dioxide, UOZ’ and
placed in zirconium tubes. The tubes are asseﬁbled into bundles and sent
to nuclear power plants. Seven U.S. companies are involved in the

) fabrication of nuclear fuel.

After the fuel is used in the nuclear power plant, it is discharged and
allowed to cool in a large water basin at the plant. The spent fuel will
then be sent to a chemical reprocessing plant. In this step, the uranium
and reactor-produced plutonium will be separated from the highly
radioactive products generated while the fuel is in the nuclear power

In Qropee Jerna
plant. The radioactive wastes,will be sent to a repository. The

A
recovered uranium will be converted again to the hexafluoride and
reinserted into the enrichment plants for reenrichment. Plutonium is
also a fissionable material that can be used as fuel in a nuclear power
plant. If use of the plutonium is granted by the Nuclear Regulatory
Commission, it would be sent to the fuel fabrication plants; there it

.would be mixed with the uranium and formed into pellets for nuclear power

plant fuel. There are currently no commercial chemical reprocessing

C(ﬂ*l"'“
plants operating in the U. S. DL (\QM ad Nt dTuss Pn mo&“‘
G%fé; Ganoivir  an ersdlLJL. QjY\Qﬁ"vi)-‘:;r—1

Nuclear power plants require nearly a fixed amount of fissionable
material in order to operate. If the capacity of an uranium enrichment
plant is completely utilized under a set of operating conditions, and

more power plants and thus more fuel is needed, more uranium could be



mined, milled, converted, and pumped through the enrichment plant.
H&wever, if the necessary uranium could not be found in the earth's
crust, additional uranium enrichment capacity w@uld need to be built.
Similarly, if nuclear power plants had planned on using plutonium to
satisfy part of their fuel needs and it was not possible to use the
plutonium, additional enriched uranium fuel would have to be obtained.
This fuel could be obtained by mining, milling, converting, and pumping
more uranium through an enrichment plant. Or, as above, if the necessary

uranium could not be found, additional uranium capacity could be built.

o\
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WHY PRIVATIZATION?

Question:

ERDA (and AEC before it) is doing a good job of supplying
uranium enrichment services. Why not simply continue the
present arrangements and build new Government facilities
rather than set up a complicated new arrangement?

Answer:

ERDA is indeed doing a good job and is making constructive
use of extensive facilities originally built primarily for
military purposes. But there are several reasons for ending
the present Government monopoly, as follows:

. First, the provision of uranium enrichment services is
now essentially a commercial/industrial activity, not
inherently a Government type of activity. There are
many activities which only the Government can properly
perform, but uranium enrichment is not one of them. The
U.S. Government is already heavily and increasingly
burdened with a multipiicity of responsibilities. We
should not continue to expand these Governmental respon-
sibilities within our free enterprise system when private
industry is able and willing, under appropriate Government
licensing, to provide the service. )

. Second, it is reasonable to expect that a private
enrichment industry, which will soon involve several
different firms, will display an initiative and compe-
tition which will better meet national needs and the
public interest than continued Government monopoly.
Also, the private venture will generate revenues to the
Treasury through payment of Federal income taxes and
royalties for Government-owned technology.

. Third, it must be recognized that within the next 15-20
years, the U.S. must add enrichment capacity equivalent
to more than 3 times that which is now in being or planned
by ERDA. The new capacity will cost well over $10 B in
capital costs alone, and without any allowance for infla-
tion (which could raise the cost to $15-20 B by the end
of the period). Even though these costs would be
recovered over a period of 30 years, this is an avoidable
financial burden which the Government should not be expected
to plan for andundertake in a free enterprise system when
private industry is ready to do it.
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WHY PRIVATIZATION NOW?

Question:

Private involvement seems like a good idea in the longer
term, but why not build another Government plant now and
bring private industry in for subsequent increments of
capacity when the new gas centrifuge technology is ready
for use?

Answer:

There are several reasons for moving to private entry
immediately:

. First, over the past three years a very substantial
private venture (UEA) has been established. It has
lined up numerous potential customers, both foreign
and domestic, and it has made detailed plans to proceed,
including options on land and electric power.

. Second, by using the existing gaseous diffusion technology,
the technological risk of the UEA venture is reduced.
This in turn means that it can be financed largely
through sale of bonds, rather than common stock, and
this will reduce the cost of the product.

. Third, the present UEA venture has been developed in
response to an invitation and challenge by the Executive
Branch. If the Government now rejects this responsible
and serious proposal, such an action will discourage sub-
sequent private ventures and will encourage potential
utility customers to believe that the partially subsi-
dized and relatively comfortable Government monopoly
will be perpetuated.

. PFourth, facilitation by the Government of construction
by private industry of subsequent increments of capacity
using the centrifuge technology is an essential and
integral part of the Administration's plan, and approval
of the UEA venture will not only fulfill immediate needs
but will also serve to "break trail" for subsequent ven-

- tures using a less proven technology.
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CUT-OFF DATE . ) ' . }

Is there a specified "cut-off" date when, if the UEA project
secemad to falter, the Government would decide to seek authorizatic
and appropriations for an add-on diffusion plant at Portsmouth?

E t,,the risk of UEA fallure is considered minimal. Second,
here’is no ong specified, pre-set date for such a decision.

The approach that has been selected by the President calls
for a major committment to assure privatization of the next
increment of capacity, and the full efforts of the Executive
Branch will be devoted to assure the success of the approach.

The approach.contemplates very close monotoring by the Government
at all stages to assure that the Government could step in if
the privatization effort threatened to fail -- an event that is

considered unlikely. This close monitoring will prevent any

significant loss of time, if something were to go wrong, and
thus assure that additional capacity can be brought on line by
the time it is needed in the 1983-84 time period.

If the Government had to step in, the question of the-plant that
would be builld (5 million unit add-on plant, or a 9 million unit
free—standlng:plant) would depend on when intervention proved
necessary. . Some exanoles.vlll llluerate the p01nt- 0 i

. If Congress falled to pass the author121ng leglslatlon g
needed for the private enrichment industry approach and ;
instead, passed authorization and appropriations for a
Government plant, it probably would be deSLrable to :
proceed with the add-on plant approach. - . ) e

. UEA will be proceeding with all necessary arrangements
for L il © . .. its planned plant(including design,
power supply, etc.) while the Congress acts on the . .
President's proposal. If at some time prior to March
1976 when UEA is expected to complete financial, customer
and power supply arrangements, UEA found that it could .
not proceed, the Government would need to determine
whether it would be best to proceed with a 5 million unit
add-on plant or with the 9-million unit free standing
plant.

. IXf at some later time, UEA finds its way blocked or the
Government finds it necessary to step in and assume
UEA assets and liabilities, the Government would have
to decide the best step. At some point it would undoubtedly
be the case that it will be more advantageous for the
Government to proceed with the free-standing plant than
to revert to an add-on plant.

......

(rore)
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Because of the arrangements that have been designed, it would
be inappropriate to pick a single "cut-off” date. To do .so
could have the effect of encouraging those who prefer a Govern-

rent plant to the Presidasnt's decision to seek delays until the

date is reached. Furthermore, a single date would be .
inconsistent with the basic plan and 1is unnecessary since the
plan provides for close and constant monitoring so that actions

can be taken in time to prevent delays in bringing the plant on
line beyond the date that it is needed.
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WORK CONTINUE ON ADD-ON PLANT?

2.

In light of the President's decision to proceed with

immadiate privatization of uranium enrichment, what work

will be done and what will not be dones on the proposed 5 million
unit add-on diffusion plant?

. Work already undexrway 1nu1udes-
— Conceptual design work for the plant(Not Title I or I1)
— Preliminary discussions with power suppliers
("his work is being financed from a $5 million ERDA appropriatic
which also pays for work on the centrifuge demonstration
program.) ) ' : e

. Work that will be continued and which doss not require
either additional au;horlza:1o or appropriations includes:

— Continue conceptual design work for the add-on plant.

-~ Begin discussions with suppliers to.get information

 on materials and equipment availability, sc&edulxng and
prices. Perhaps discuss contract terms.

= Contlnue dlSCLSSlods nltn elecgrlc power supoller.

o= . e . ol i * - s

e < ,Vbrr that would not be dowe = whlch mlght have bzen undertanel
< “° °_ "if the President selected the - -add-on plant option -— includes:
’ J'Anything requiLing additional authorization or expanded - - -

. appropriations, such as: '

54 = Title I and Title II design work- 3

e " .- - Long-lead time procurement. . S o ol Al L 8 -
b — Actions that might compete for supplies, equlnmoﬁt or
resources that will be needed to proceed expaditiously
with the privatization option selected by the President. -

-

-
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WHY GOVERNMENT ASSISTANCE?

Question:

Why should it be necessary for the Government to provide
any assistance to get private industry to get involved in
uranium enrichment? Why not just "unleash" industry and
let them move ahead?

Answer:

There is every reason to expect that, given access to secret
Government technology (for which royalties will be paid),
the UEA venture and the subsequent private centrifuge ven-
tures will move ahead with virtually no Government involve-
ment. But there are at least two reasons why some stand-by
Government assurances are needed as part of the "cost" of
ending the present Government monopoly, as follows:

., First, because the demand for uranium enrichment services
is large and is rising rapidly, this first-of-a-kind UEA
venture will be (from the very outset) a very large
undertaking, involving construction costs alone of nearly
$4 billion, even without regard to future inflation. These
funds must be raised in the commercial money markets, and
in order to get appropriate private debt financing at
reasonable interest rates, there needs to be some degree
of stand-by Government assurances to reduce the risk to
investors in the remote event that the venture should
threaten to fail. It is proposed to avoid the use of a
loan guarantee by substituting other arrangements, includ-
ing a buy-out future, which seem more appropriate.

. Second, in order to provde some stand-by protection for
the UEA venture and perhaps the first few succeeding
private ventures, appropriate Government measures are
needed to assure the electric utility customers, both
foreign and domestic, that their orders for nuclear fuels
will be filled. This in turn is essential to meeting the
growing national demand for electricity, a substantial
part of which must be met by nuclear power from proven
light water (and high temperature gas?) reactors.
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UNANSWERED SAFETY AND ENVIRONMENTAL QUESTIONS

Question:

Why is the Ford Administration supporting the development
of nuclear power in this country and abroad by making the
supply of nuclear fuel readily available when there are
still significant unanswered questions regarding the safety
and environmental impact of nuclear power plants.

Answer:

The safety record of commercial nuclear power plants is

nearly perfect. There has been no member of the public
killed or injured by any accident or occurence at a nuclear
power plant in this country. For this reason and because

the overwhelming majority of technical experts in the field
are satisfied with the level of safety of these plants we
conclude that nuclear power plants are adequately safe.
However, we are pursuing every opportunity to improve even
further the safety of these power plants. Our safety research
programs will spend over $80 million in FY 1976 in the Nuclear
Regulatory Commission. Within ERDA our expenditures aimed

at assuring environmentally sound fuel waste disposal amounts
to $36 million in FY 1976.

In actuality the currently reported prices being charged

by foreign suppliers range from $75 to $100. The difference
is due to the fact that ERDA's low charge is based in part on
the very low cost of its enrichment plants, which were built
in the 1940's and 1950's to meet military needs. The pro-
posed legislation would raise the current price to a level
similar to that which will eventually be charged by the
private enrichment suppliers in this country.



Draft
6/16/75
Foreign Investment without Foreign Control

Question: You have indicated that there will be substantial
foreign investment in the proposed project --
including investment from OPEC nations.

What safeguards do we have to protect us
against potential abuses of foreign investors?

Answer: Let me respond by first addressing the general issue
of the desirability of foreign investment in
this type of a project. As you know, one of the
reasons why private industry has not moved forward
faster in the uranium enrichment field has been
its inability to obtain needed capital. Sub-
stantial foreign participation would not only
help ease this problem but would provide an
excellent example of how OPEC capital can be used
to help develop alternative energy sources.
This is precisely the type of constructive
use of OPEC funds that we would like to encourage.

With respect to the more specific issue of
safeguards against abuse, it should be pointed
out that no single foreign investor will have a
dominant voice in the project. We would expect
that the contributions would come from a number
of nations, none of which would control or
influence the project in a major way.

Lastly, there are specific safeguards contained
in the Atomic Energy Act of 1954. Specifically,
Sections 103(d) and 104 (d) of the Act prohibit
the Atomic Energy Commission from issuing
licenses to private entities for the construction
and operation of production facilities (e.qg.

a power reactor or an enrichment plant) "if

the Commission knows or has reason to believe
that it (the private entity) is owned,
controlled or dominated by an alien, a

foreign corporation, or a foreign government"
(see 42 USC 2133(d) and 2134(d).

Thus, the AEC must be satisfied that a foreign
government's investment does not give it the
power to control or dominate the proiject
before it can issue the appropriate license.
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PLANT SAFE?

Question:

How will you get private industry to be sure the plant is
safe?

Answer:

The UEA plant and succeeding plants will be subject to
licensing by the Nuclear Regulatory Commission to ensure
the safety of their operation. There is no radiation
involved in this part of the Nuclear power process SO
there is no nuclear safety problem.
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Nuclear Materials Safeguards

Question

How will you get industry to prevent the loss or theft of materials which
can be used to make nuclear “oinbs?

Answer
| The plant will
be subject to licensing by the Nuclear Regulatory Agency
which will make sure that all safeguards (i.e., provision
of unlawful diversion of enriched uranium) requirements
are met. In any case, the problem is minimal because the
UEA plant will not be physically capable of producing
weapons-grade uranium. The follow-on centrifuge plants
will also be designed and licensed in such a way to protect
against unlawful diversions.
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BREEDER NO LONGER NEEDED OR EXPECTED?

Question:

Does this proposal mean you no longer expect breeder reactors
to work?

Answer:

Meeting national power needs for the remainder of this
century will require increased use of nuclear power reactors
of existing design, even with the expected success of
breeder reactors. Existing reactors must be fuelled by
enriched uranium. Large enrichment plants of the sort

now operated by ERDA at Oak Ridge and elsewhere are
essential to do this job, and the UEA plants and succeeding
private centrifuge plants will meet growing future demand.



~ DRAFT 6/16/75
d}{r\aitiov\

1. Q - Was ERDA overruled on its proposal to build an add-on gaseous plant?
A
é -
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P+ Q - Was Kissinger also opposed?
A = iew,
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:3..9,— I% so, does this suggest that the technical people have doubts
about the viability of the UEA proposal?
A - Some of the techmical program people at ERDA appear to believe that
construction of an add-on Government diffusion plant would be a better
course of action than facilitation of the UEA proposal., That does not
necessarily mean that they have doubts about the viability of the UFA

proposal.
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4.a., Q - Are we setting an undesirable precedent here for the spread of
sensitive enrichment technology?
é;—‘No, because the sale of enrichment services to foreign countries
by U.S. private firms need not involve transfer of technology.
4.b. Q - Are we setting an undesirable precedent here for other plants ‘
in other countries also to "go private"?
A - No, there is no reason to believe that we are setting a precedent
for other countries to "go private." It appears, rather that the
arrangements being pursued 1in those nations which are pursuing uranium
enrichment projects follow the particular needs and preferences of

those countries.
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5. Q — What,indeed, is the national andAfinancial makeup of URENCO,
EURIDIF, etc?
A ~ As far as is known, EURIDIF and URENCO are national efforts in
France and Germany/U.K./Netherlands, respectively. The financial
arrangements involve a mixture of public financing and financing by

major foreign customers.
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Q - Are we prejudicing;by planning féreign participation, our ability
to withhold enrichment technology from other nations?
A - There appears to be no reason to believe tbat foreign participation
in UEA will prejudice the ability of the U.S. to withhold uranium enrich-
ment technology from other nations. At the present time, UEA's arrange-.
ments with its potential foreign partners do not provide for transfer
of technology. While it is possible (especially in the case of France)
that such transfers of technology may be desired by a particular foreign
nation, the authorization of such technology transfers can and should
be handled separately. Moreover, one of the plans which was advanced
for continued U.S. Government comstruction of uranium enrichment plants
visualized the possibility of foreign financial participation in such

plants.
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7. Q - Will there be any quantitative limits as to how much foreign
investors will be able to invest in the UEA venture? Will there be any
"per country" limitation?

A - The percentages of the UEA financing repreéented by potential foreign
financial participation are well known, i.e. Iran 20-30%, Japan 10-20%Z,
France 10%, etc. UEA expects to hold the aggregate of foreign financial
participation to no more than 60%, and the extent of foreign control

will be 457% or less. It is presumably possible that the "mix" of foreign
financial participation may in the end prove to be somewhat different.

Our understanding is that the limits of foreign financial participation
have been established by UEA itself’angzgigzar to be generally reasonable.
It is expected that UEA would be responsive to suggestions from the

U.S. Government with regard to significant departures from established

levels.
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8. Q - Will the proposed transfer to the private sector weaken our
classification constraints and controls on technology? Are many
more people likely to obtain access to the technology?

A -~ As to weakening of constraints and controls, the answer to this
question is the same as the answer to question 4a. As to access by
additional people, it is to be expected that creation of UEA and
(subsequently) centrifuge enrichment firms will

inevitably increase the number of people with
access to uranium enrichment technology, but this will be done under
appropriate security safeguards. The same kind of distribution of

s tarme Hrun Sﬁ'"(ﬂ,\l
technology is presumably in ether foreign nations as well.
A
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9. Q = Will investment in the UEA Plant be an absolute preconditiom to
foreign purchases? What happens to those foreign groups that now
have conditional contracts?

A -~ Our understanding from UEA is that investment in the UEA plant

will not be an absolute precondition to foreign purchase.s, since UEA
appears to be considering a German interest in buying product without
financial participation. With respect to foreign groups which now have
condition contracts , 1t is to be expected that ERDA will not be able
to honor those conditional contracts if NRC does not approve plutonium
recycle prior to 1978,a;;;;;ected. %}nce the 20,000-odd megawatts

of foreign power plants (iconditional foreign contracts are
for the most part with the same countries (e.g. Japan, Iran, Western
Europe) as are dealing with UEA, it is to be expected thafikesqﬁrders

will be taken over by UEA as part of the 60% foreign participation in UEA.
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10. Q - What types of safeguards will NRC apply to the UEA and private
centrifuge ventures?

A ~ As far as is known, NRC will apply to UEA and the private centrifuge

Ventures the same types of safeguards as ERDA itself would be llkely to
apply to its own enrichment plants.
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11. Q - Is it true that UEA has not been able to put together a viable
package over the past two years? What makes us confident the project
will fly now?

A - The efforts by UEA to establish a viable venture have been underway
for three years. Because of the extraordinary difficulties and obstacles
not yet a
which have been encountered by UEA, it is A going concern. However,
A
it seems hardly surprising that establishment of an island of private
enterprise in an ocean of Government monopoly would be a difficult
and time-consuming task. The UEA venture appears to be well advanced
at the present time beyond its status as of a year ago. The basis for
confidence P lies not only in the relative progress which
UEA has made but alsc the absolute status of its arrangements and

amd

negotiations with customers, financeers} + the Government.
»

12, Q ~ What confidence does the USG have that centrifuge technology can be
reliably applied by private firms?
A - At least four private firms (Exxon, Centa.:r, Garrett, and, to some
extent, Goodyear) are spending signifiéant sums on creation of centrifuge
ventures and give every indication of active interest. The U.S. Government

4

has high confidence that centrifuge technology can be reliabl: applied
: conducting

by private firms. It may be stated that Exxon is‘csaatdng substantial
development efforts of its own, and Garrett has for many years been a

contractor to AEC and ERDA.
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DRAFT 6/16/75
Q - If in the event UEA fails to get off the ground, what are the
likely outer costs to the Government likely to be?
A - In the event UEA falters, the likely outer limits of U.S. Government
obligation is estimated at §$ million., However, it must be
recognized that, in that event, the USG will acquire assets on a
comparable scale, Moreover, approximately the same degree of Government

investment would be necessary in the absence of a UEA venture.

Q - Wouldn't U.S. exports of enriched uranium contribute to proliferation
risks abroad?

A - To the extent that exports pf U.S. enriched uranium services are
used to fuel foreign nuclear power plants, it is, of course, true that
such‘exports contribute to proliferation risks abroad, because any
nuclear power plant is capable of producing plutonium with L;;{;nriched
uranium. However, this same risk awis ¥ whether the U.S. enrichment

el
services are provid by private industry or by Government.

Q - Will the U.S. export fuel only to NPT parties or show preference
to treaty parties?

A - The answer to this question has not yet been worked out, and the
U.S. policy in this regard will be developed by the Department of State,

with participation by ERDA.
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16. Q - How much of the féreign enrichment market might the U.S. expect
to capture?
A - The informal objective set by planning within the U.S. Government
is to retain in the long term approximately 50% of the foreign market
for uranium enrichment services, excludiég/nggnland China and the Soviet

Bloc,

17. Q - Given the heavy investments made by the U.S. taxpayers in the U.S.
enrichment program, what compensation is the Government likely to receive

for the technology?

A - It is expected that the U.S. Government will charge about 3% of

the gross sale price of enrichestsmmment services for the use of its

diffusion or centrifuge technology. Assuming that, Xk at some future

time, UFA will sell 9 million SWUs per year at a unit cost of $100Q, - .
yevenvesS co

generating grossﬂof $9Amillion per year, such a level of activity would

result in royalties to the Government of about $27 million per year.

Such a level would, of course, be increased by whatever additional

plants come to be built.
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QUESTLONS ~ UEA PROJECT

Does the project have all the customers it needs to go forward?

Letters of intent from domestic utilities covering about 15 perceng

of plant output. Several foreign governments have expressed reasonébly
firm interest in significant zmounts of plant output.’ As the project is
accepted as the mext United States enriching plant, it is believed that

customers will subscribe to available plant output.

What happens,if the plant isn't licensed? .
There is no reason to believe that the plant would not be licensed.

From a2 health and safety point of view the project'is expected to be
nmuch easier to license than nuclear>pcwer reactors. Licensability of
the project will be a key consideration from the outset and should any
difficulties appear they will be recognized early. Under proposed terms

‘the Government would take over the project if a license were not

grantedQ

What happens if tﬁe plant doesn't work?

The plant will use a process that has been used and defined for a
quarter century of large scale Government oper=ation. Governmental
specialists will be involved in the details of the project and the

Government will supply key components. The project will work.

-
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Q.- Why did Westinghouse and Union Carbide drop out?
A. We understand that potential large future investments required and the
likely very long payout periods coupled with competition for capital

funds within those companies were factors in their decisions.

Q. How much could it cost the Government if the project doesn't work?
A. As stated earlier, we believe there is negligible chance that process
difficulties will be encountered. Thus, there should be no cost to the

Government Q

H L s
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Q. Why did UEA choose a diffusion instead of a centrifuge process?
UEA has stated that they judged that there was less risk to the gaseous
diffusion process in relation to the time frame in which the market

demanded that new capacity be brought on line.

Q. Why does the project take so much power?
A. Large quantities of a gaseous uranium compound, uranium hexafluoride, must
be moved through a large number of diffusion stages, each of which enriches

the uranium to a small degree.

Q. Are the owners of the project guaranteed a profit?
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The pricing of s;Lvice; from the plant éontemplate an after tax return
on eawity of abcut 15 percent. Thus if the project is successful the
owners should realize a profit. However, a particular profit (or any
profit) is not guaranteed. The principles of Government involvement in
the project relate owners' performance to what the Government might have
to pay if it took over the project. Contracts between UEA and customer

utilities remain to be finally negotiated but might well include incentive

and penalty arrangements affecting profit.

Which are the other companies that will join UEA?
This is a question that should be posed to UEA. We understand that a number

of other companies have been contacted over past months.

What happens if foreign countries don't sign up?

We anticipate that foreign countries will sign up since there is a

projected serious shortage of enriching services and U.S. Government

involvement in the project will give assurance that the services will
be available. Failure to achieve the projected degree of foreign sign- .-

¢

up over the nmext few months would not necessarily slow the schedule.

Why has the Government price for enriching services been so much cheaper
than UEA projects?

Heretofore Government prices have been based upon Government costs. The
existing facilities were built in an era of cheaper construction costs and
were partially depfeciated against National defense production. Further-

more, certain private costs, e.g., taxes, royalty are not considered in the



Government price. The cost of constructing new Government facilities
at a new site are not likely to be appreciably different than the cost

of constructing new private facilities such as UEA's,

How can be sure that needed foreign capital will xeslly be provided?.
The project sponsors anticipate that all foreign capital needed to complete
the project in advance, perhaps through irrevocable letters of credit drawn

on U.S. financial institutions with funding available to the project as

‘needed in accordance with previously defined procedures.

Why does the Government have to guarantee plant performance?

In spite of ;he many years of sﬁccessfﬁLGovernment experience.the process has
no commercial process history; many process details have been, and must remain,
secret. Under these conditions commercial lenders are unable or unwilling to

consider making available the very large sums required without an assurance

from the Government that the plant will perform.

How much royalty payment will the Government collect?

The Government royalty is 3 percent of the gross sales for 17 years.

At plant capacity, 9 million SWU's/year, and assuming the unescalated
$73/SWU selling price, annual Government royalty revenue from the project

would be about $ million.

How will the Government backup "offset the current weak credit position of

the U.S. utilitioes"? e
T o "\‘
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Financing of the UEA project is based upon the security of long-term take or
pay contracts with customer utilities; however, in some cases, the credit
worthiness of some U.S. utilities has deteriofated this impacting project
financability. Government support will provide assurance from a credit

worthy source, that necessary capital can be raised.

Can the Govermment take over the project at any time?

The Government would have rights to take over the project, and assume both
rights and liabilities of equity holders, if it appeard that, for any
ecason, and at anytime, that the project might not be physically completed

and brought intoe commercial opgrétion by UEA. Furthermore, if UEA has

*

defaulted in meeting conditions of its agreement with the Go§ernment, the

*

Government could take over.

What essential mechanical components will the Government supply? Where
are they made?
The Government will manufacture barrier material and certain compressor seails,

both classified materials, for the project. These will be produced at the

i
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Government plant at Oak Ridge, Tennessee.
What sort of access to and from the Government stockpile will UEA have?

A feature of the cooperative arrangement is that the Government will "back
stop” the project for a limited period, if the project is late in achieving
projected capacity, so that contractual commitments of the project can be

made. Material equivalent to about one year's production from the UFA plan*

would be set aside by the Government from its stockpile of material to honor

this commitment., If material is in fact, needed it would be either purchaced
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by UEA or "honored" and returned at a later date.

Q. How will the Government protect its interest in the UEA project.
A. The Government will carefully monitor the project and participate in key
project decisions. In effect it will be a team effort to assure that the pro-

ject will be a sound one.

Q. With capital markets so tight will UEA really be able to raise the
necessary debt funding.

A. Under the conditions of Government team involvement in the project there is
believed to be no problem in raising the necessary funding in the private

capital markets.

Centrifuge Enrichment Projects

Q. Why do you feel United States centrifuge technology is the most advanced in
the world?

A. This is our firm opinion based upon reports available to us concerning the

status of efforts in other countries and our knowledge of the firm theoretical

and practical foundation upon which the status of sophisticated U.S.

technology rests. T

Q. 1Is centrifuge enriching cheaper than diffusion enriching?
A. The SWU costs from the first generation of centrifuge projects may be about
the same, possibly even somewhat higher, than diffusion. However, the

centrifuge process is believed to have greater cost reduction potential

since it is newer and is lower on the "learning curve". Furthermore, it

3 a
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Why was the Apri:i 1 dagé for submittal gf proposals under the DCEF program
postrrued?

It became apparent that responsive proposals, under the original DCEF
concept, would not have been forthcoming by that date. At the same time
the entire structure of the program for achieving new United States
enriching capacity was under rereview by the newly constituted Energy

Research and Development Administration.

What sort of Government assistance will be required for Centrifuge Enrichment

Projects?

Similar types of assistance to that required for the UEA project will be nec-

essary. A Government-industry team approach concept will also be necessary

for Centrifuge Enrichment Projects.

How can security be maintained with so many companies and people
involved?

Well tested and controlled security procedures govern all companies and
people. This problem has been faced and accommodated successfully’many

times in the past.

Can foreign firms participate in Centrifuge Enrichment Projects?

Yes, but they cannot be allowed access to classified technology.

s

How many CEP's does ERDA expect to accept?
This will depend upon many factors, the desire to achieve a competitive

industry, the capabilities of interested companies, the degree of risk and
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commitment assumed by those companies, the cost of the program to the Government

etec. We hope that several companies may be selected.

+

Can the centrifuge process be used tomake nuclear weapons material?
The physical design of the facilities will be established in a way, and monitored
during operation, thatproduction of highly enriched uranium would not be possible

without extensive changes detectable by safeguards procedures.
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3.q.

4.Q.

Centrifuce Program Questions and Answers

What is current objective of U.S5. gas centrifuge program?

To carry cut a research and develcpment progéam to provide sufficient
data and experience on high performance centrifuges and centrifuge
process plant operations to establish a sound base for evaluating

the gas centrifuge process for new uranium enrichment plants.

What is the status of the centrifuge R&D work?

The development effort continues to show significant progress. The
ERDA centrifuge program has three sets of reliability models on test
and under development. Studies to select an advanced model I¥ design
have started. Alrhough much work must yet be done to establish firm

1

operating data and experience, the progress looks encouraging.

What is the Component Test Facility (CTF)?

The CTF is a demonstration pilot plant for final proof of the overall

centrifuge process. This will be the first U.8. gas centrifuge

pilot plant. It is scheduled for startupAixxFY 1976. The separative
work output of this pilot plant will be appreciably greater than the
reported 25 MTU SWU/year capacity of the Dutch plant at Almelo in the

Netherlands.

What are the principle advantages of the gas centrifuge versus the. 
gaseous diffusion process?
The centrifuge has the advantages of: (1) low power requirements

which is about ome tenth (1/10) of the power required for the gaseous

diffusion process; {(2) diverse employment and investment opportunities;

(3) dedicated power plaat probably not required; and (4) less sensitivity

to plant scale ecffects,



5.Q.

6.Q.

7.Q.
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What are the relative disadvantages of the gas centrifuge versus the
gaseous diffusion process?

The principle disadvantage of the gas centrifuge process at this time
is the need of proceés component experience and long-term plant
operating experience comparable to that available in the gaseous

diffusion process.

What savings mighGaccrue from the selection of the‘gas centrifuge
process instead of gaseous diffusion, for adding new plant capacity?
Based upon current cost projections the savings could be about $5-7/
SWu for the gas centrifuge over gaseous diffusion. Actual savings
will be determined by the final results of the centrifuge development
program. We will continue tovupdate the economic assessment based

on the data being obtained from the development work.
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11.
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-3 -

'Is the U.S. engaged in technical cooperation with other countries
in the development of gas centrifﬁge technology?

No. There was such an exchange with thé U.K. starting late in
1960 but this was terminated in 1965. anerally the countries
conducting centrifuge development have agreed to classify their .

auiﬁﬂ-zkcafiﬁicbu¢o¢»é_

work,as proprietary.

A

What other countries are known to be working on gas centrifuge
development?

The Tripartite Group of West Germany, The Netherlands and the
U.K. have a very active centrifuge development program. France
and Japan have also reported on their work in thésarea. Israel

L - -
and Australia have indicated their interest in centrifuge. The

" activities of USSR, East Germeny and China are not known; however,

he
it is only prudent to assume thagiaze conducting development

work in this field.

How much has been spent on the U.S. gas centrifuge etfort through

FY 1975?

Since the major effort was started on the program in 1960 approximately

a total of $195 million has been spent.
Where is the ERDA gas centrifuge work conducted?
The government gas centrifuge work is carried out primarily by the
Union Carbide Corporation, Nuclear Division (UCC-ND), at Oak Ridge,
Tennessee and The Garrett Corporatiqn, AiResearch Manufacturing Company
at Torrance, California. These organizations are assisted by the
University ot Virginiq; a Flow Theory Study Group, headed by Dr. Lars
Onsager of the University of Miami’and the Electro-Nucleonics, Inc. of

4

New Jersey; Los Alamos Scientific Laboratory and Lawrence Livermore

Laboratory.
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With private industry now ready to get into the uranium enrichment
business, what will happen to the existing plants?

The stéady state enrighimg capaéity of the existing plants is now
tiedtq>under long term contracts with the Auclear power industry.
The UEA project is only the initial incremen£ of added capacity which
must be built to satisfy the expected growth of the nuclear power
industry. It is our expectation that the output of the existing

plants will be needed for the next several decades.
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What is the Cascade Improvement Progfam (Clé)?

The CIP is the most economical means available for increasing the
capacity of the existing gaseous diffﬁéien plants. This is
accomplished by'incotporating into the existing process equipment
the latest diffusion technology, thus increasing the plants'efficiency‘
and obtaining additional capacity without an increase in power con-

sumption.

What is the Cascade Uprating Program (CUP)?

The CUP is a program to increase the capacity of the CIP improved

‘plants by incorporating changes to effectively use additional

electrical powzar in the existing gaseous diffusion plants.

What is the'cost of the CIP and CUP programs and how do these costs -
compare to the cost of providing this added capacity by building

new plants?

In terms of FY 1976 dollars the cost of the CIP is estimated to be
$830 million and the cost of the CUP is estimated to be $320 million.
Assuming a 10% cost'of money and a 10 year éapital racovery period
the capacity added by the CIP is obtained at a cost of about $24

per separative work unit (SWU). On this basis the capacity obtained
from the CUP is about $35 per SWU, assuming electrical power cost of
10 mills per kilowatt-hour. Uranium Enrichment Associates (ﬁEA)

has eétimated a cost of $73 per SWU based on a new 9 million SWU plant

to cost $2.75 biilien.




How does the UEA 9 million SWU/year plant compare in capacity to
the government's three existing plants?
The UEA plant will have about the same capaéity as one of the

government's existing plants.

How does the $3 billion dollar price for UEA compare to the cost
of a government expansion at the existing sites?
A similar add-on plant would cost less because of the use of common

facilities at an existing site.

How long will it require to get a construction permit for a new plant?
The present NRC estimate from time of receipt of an acceptable PSAR
is abouttls months with anti~trust problems possibly on the critical

path before issuance of a construction permit.



§. What is the cost of the add-on plant ‘proposed by the government compared

to the UEA plant?

ANS. A cost estinate for a government plant wiil be available this fall.

9. Will this UEA plant satisfy the need for separative work for the
foreseeable future?
ANS. No. ERDA projections call for about seven plants of 9 million
separative work units capacity each tp meet U.S. Requirements
thur year 2000. A world-wide need for about 20 enrichment plants
of 9 million separative work units capacity each has been projected.
3, Why is the first new plant a diffusion plant rather than gas centrifuge?
ANS. The gaséous diffusion process has been used in the U.S. éince the
"IQ&Q'S and is the chosen process because of the assurance of pro-
viding services on a reli;ble, competitive basis. Power is a
significant cost component, but not so costly as to be the deciding
factor in plant process selection. The important considerations
at this time are reliability and assurance of supply, as weighed

against alternative processes such as the gas centrifuge which has

yet to be demonstrated in a large scale production plant.
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4. Can the conceptual design work for new government plants be stopped now

that industry is proceeding to build new capacity?

ANS.

5.

No, The U.S. is continuing to advance the development of both gaseous
diffusion and gas centrifuge technology. Conceptual studies for
botﬁ processes woul& continue. These eff;rts are directed toward
providing the technology for an assured supply of uranium enriching
services at a reasonable cost. With two technologies available to
select from, opportunities are available for the private plant

owner to select the best enfichment process to meet his specific

goal for future enrichment plants. All data and designs are being
continually transferred to U.S. industry participating in the access

permit program for use in planning for their entry into the enrichment

business.

If 'a larger capacity add-on gaseocus diffusion:plant were wanted what

is the maximum expansion that could be made at the existing selected

§lant?

438. We have studies on a plant of 8.75 million SWU/year and it is
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feasible to add-on at least that much capacity. Further expansion

is possible but has not been fully studied to determine its

feasibility.
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6. What would it cost private industry to replace the existing

three governrent pléﬁts?
Answér. The capacity of the three govermment plants is over
27 million SWU/year and woulé cost industry about $10 billion
dollars to build three new plants of similar capacity not including

the cost of new power plants to supply the electric power.

e



We have hear SWU's expressed as Kg SWU /yr or MI/SWU/yr; does this

mean kg or MT of uranium?

The  SWU carries units of weight since the amount of etfort is proportioned
to the quantity of material processed, but the SWU is not a material quantity
itself. It is merely the amount of effort required to perform a given
separation. The description of any separation job is stated in terms

of the quantities of material fed to and withdrawn:from the process

and the isotopic assay of each of these flow streams. This information |
is combined, through a mathematical formula, into a single number )
which quantifies the separation job by a method of weighting the
importance of each quantity and assay involved. The result is a

measure of the isotopic separation effort involved and is, by definition,

described in terms of "units of separative work".

Do the depleted (tails) uranium have any use (value)?
The tsills have potential fuel value since they can be transmuted into
fissionable plutonium-239 by controlled neutron irradiation and will be

a benetit in the Breeder Reactor.

Why isn't all of the U-235 isotope separated trom the natural uranium?

This is mainly a matter of ecoﬁomics and feasibility. There are optimum
conditibns of feed, power, and tails assay at which the lowest unit cost

of a given product (enriched urnaium) is obtained. For example, for an
enriched product with a given U-235 content, the amounts of separative work
and of feed required vary according to the tails assay. The lower the
tails assay, the less the requirements for feed and the greater the
requirements for separative work per unit of product. Therefore,

if the assays of feed and product are fixed, and the costs of feed

and separative work are also tixed, the unit cost of product will vary
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with the tails assay. This suggests. that an optimum taills assay for

which product cost is a minimum should be sought.



¥Why are there more organizations interested in the gas centrifuge

process than the gaseous diffusion process?

Each firm proBably has its own reason; however, besides being a newer
technology, the centrifuge process is less dependent on the availability
of large amounts of electric power, economiéal centrifuge plants can be
of much smaller size and the desired capacity can be achieved by combining
the output éf number of small modules. Consequently, small capacity
increments can be added as required to closely follow market needs.

A1l of this makes it easier to enter into the uranium enrichment

business which is very capital intensive.

What is the Centrifupge Enriching Program?

In August 1974 the Government announced a program expected to lead to
several relatively small demonstration centrifuge enriching plants

being built by private industry with considerable support from the

‘@Government. A new request for proposals for this program which extends

aund elaborates upon the earlier program will be issued soon. It is
expected that it will result iﬁ several propositions for centrifuge
enriching plants which will proceed more or less in parallel with
each other and the UFA project. These plants would be expected to
start out with capacities of 200«300 thousand SWU/yearkand expand to

2-3 million SWU/yr as additional capacity is needed.



A.

A.

-The UEA proposal is based on the gaseous diffusion process. Are there

any other domestic firms interested in providing commercial enriching
gservices based on the gas cantrifuge.process?

Ye;. There are at least three organizatioué interested in undertaking
private centrifuge enriching projects under the Centrifuge Enriching

Program. (Centar, Exxon Nuclear, and Garrett)

1t private industry does not build centrifuge enriching plants under
the Centrifuge Enriching Program would the Government go ahead and
build one? |

Ve expect that under therrevised RFP private industry will build
demonstration plants and thatrthese will be expanded into full
production plants. We have had extensive discussions with industry
and have determined that at least three groups are interested in

such an undertaking.



¥
If the UEA and a number ofCéntrifuga‘Eﬁriching Plants
all begin operation in the early 1980's is there a danger that there
would be an over supply of enriching capacity at that time?
We don't think there will be. The demonstration plants wiil be rather
small to begin with and would be expected to expand to track market
demand. Also any excess capacity could be used to augment the government
contingency stockpile of separative work. Actually getting a number
vdf firms into the enriching business at the same time is very

desirable in creating a competitive domestic enriching industry.
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Q. If domestic customers are to be charged about $73/SWU by the UEA

Project, what is the charge for foreign customers?

A, ?

Q. With the alternative uranium enrichment methods of gas centrifugation
andllaser being developed, why weren'’t any of these considered for
the new plant?

A. It is a matter of economics and risk. Over 30 years of large scale
gaseous diffusion operations and continuing process development has
made the process a very reliable and economical means of uranium
enrichment. Demonstration of the projected economics of the gas
ecentrifuge process need yet to be accomplished before this process
can be used éithout risk. The laser method is only in the basic

research stage of development and it is too early to determine whether

thia process ig technically or commerciélly feasible.
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How many people are required to operate a gaseous diffusionvplant?
Aboqt 900-925 people are required to operate plants with capacities
between 8.75 million éWU/yr. and 17.5 million SWU/yr., respectively.
About 107 of the personnel will be professional (engineers, accountants,

management specialists, supervision, etc.)

How much feed and energyis required to produce a unit of enriched U?
This depends on the assay of the enriched product and on the assay
of the depleted material. For example, to produce 1 kg of 2.8%
enriched U-235 and fixing the tails assay at 0.3%, 6 kg of natural
uranfum teed and 8250 kwh ot electrical imput (providing 3 SWU) are

needed.
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How much cheaper is electricity produced by nuclear power plants

as ‘compared with fossil-tired stations? ’

In 1974, nuclear-produced electricigy cost about 407 less per
kilowatt-kovr than that generated by fossil-burning plants, where
costs include amortization of capital and other fixed charges as
well as fuel and operating expenses. Basié: Survey of 21 utilities,

conducted by Atomic Industrial Forum.

When are we going to run out of uranium?

There is no pat answer to this question, because some of our uranium
resources have not yet been discovered, and the total economically
recoverable uranium resource level can only be estimated. However,

it will be necessary to develop additional uranium reserves.

What are the South Africans doing?

South-Africa is going ahead with plans to build an uranium enrichment
plant using a variation of the nozzle isotope separation process
originally developed in Germany. A plant with a capacity of about

5 million SWU per year might be expected tb begin operation in the

mid-1980's.

Are the French likely to take some of our market? The Russians ?

The French and the Russians are expected to supply a portion of the
world market for enriched uranium. The United States is also expected
to supply a sizable portion of the foreign market. It is expected that
U.S. enrichment supplieréAwill be in a favorable position to compete

with foreign suppliers.



Vho will supply the present conditional enrichment contracts if these
)
are cancelled due to NRC decisijion not to approve plutonium recycle
in light water reactors?
Additional enrichment capacity would be needed to take care of customers
whose conditional contracts were cancelled.. ERDA will continue efforts

to assure that new enrichment capacity is built on a timely schedule to

meet the expanding U.S. demand for enriched uranium.





