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PR EMENT OPT10! OR VAL S

Option 1:  Sole~source contract, based on unusual and compelling urgency,

through one of the DOE 1laboratories, e.g., Sandia National
Laboratory Albuquerque.

Option 2:  Sole-source contract, based on unusual and compelling urgency,

awarded by Headquarters or a field office and administered/monitored
by the Program Office, i.e., NN-40.

Under efther option a sole-source contract can be awarded.

There are several basic actions that must he taken to facilitate the contract
award: '

1. Write the justification for the unusual and compelling urgency.

2. Identify the universe of contractors available (NAC, Transnuclear,
possibly EG&G). Based on experience, cask availability, clearance status,
NAC is the only logical choice.

3. Determine if the laboratory can implement a contract under the current
scope of work in the existing contract with DOE. It has been determined
that Sandia has a contract which contains the necessary scope of work.

4. Decide whether it is advantageous to have a laborafory monitor or
otherwise administer the contract. The laboratory cannot merely be a
conduit for the contract.

5. Draft a specific requested scope of work identifying the actions necessary
to be taken by the contractor and any subcontractors. This can be done
rapidly. Much of the preliminaries are already on hand.

¢ : .
The Procurement office advises that once” these decisions are made, and
particularly if the requested action is classified, that a letter contract can
be in place in less than 30 days. Preliminaries to expedite completion of the
paperwork can begin immediately.

Based on an assessment of the two options, there is virtually no difference in
the time 1t would take to award the sole-source contract. There is a
‘disadvantage in providing the sole-source through a laboratory because the

[

laboratory will have to perform part of the work., Therefore, it seems the best .

approach would be to have DOE Headquarters Procurement award the contract with

the Office of Arms Control and Nonproliferation being the Contracting Officers _.

Technical Representative (COTR).
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NATIONAL SECURITY COUNCIL
WASHINGTON. D.C. 20508
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ACTION BRI

MEMORANDUM FOR SAMUEL R. BERGER

THROUGH : DANIEL PONEMAN'Y)Q
FROM: STEVEN AOKNQ &V‘
SUBJECT: Deputies’ Meeting on Light Water Reactors in Korea
-- July 28, 1994, 10:00 - 11:20 a.m.
24 00

Attached at Tab I is a proposed meeting notice, with an agenda
attached at Tab A. Please note expanded list of attendees. The
_NEC and Office of Environmental Quality have expressed interest
in this subject.

Concurrence by: Stanley ROthS\L ,6,.//0?

RECOMMENDATION

That you authorize William Itoh to sign the memorandum at Tab I
and approve the Agenda at Tab A. '

Approve Disapprove
o,

Attachments
Tab I Memorandum for Signature
Tab A Agenda

DEC.LASSIFIED E.Q, 135
hite House Guid 0

Sep[ember 11, 2332951 .
By, '
NARA, Date Q?i?iyllg
aoOﬁ‘WDS)&g‘Fj
SECRE- . —— e

Declassify on: OADR Sl
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NATIONAL SECURITY COUNCIL
WASHINGTON. D.C. 20508

MEMORANDUM FOR = .

MR. LEON FUERTH

Assistant to the Vice
President for National

- Security Affairs

Office of the Vice President

MR. MARC GROSSMAN
Executive Secretary
Department of State

MR. EDWARD KNIGHT
Executive Secretary
Department of Treasury

COLONEL ROBERT P. MCALEER
Executive Secretary
Department of Defense

MS. ANN LAVIN

Director, Executive
Secretariat

Department of Energy

MR. GORDON ADAMS
Associate Director for
National Security and
‘International Affairs
Office of Management and
~ Budget

SUBJECT:

Korea 1Y)

AMB. RICK INDERFURTH

Office of the Representative
of the U.S. to the UN

U. S. Department of State

MR. DOUGLAS F. GARTHOFF
Executive Secretary
Central Intelligence Agency

MR. W. BOWMAN CUTTER

Deputy Assistant to the
President for Economic Policy
National Economic Council

AMB. RICK INDERFURTH

Office of the Representative
of the U.S. to the UN

U.S. Department of State

COLONEL - T. R. PATRICK
Secretary
Joint Chiefs of Staff

MS. BARBARA STARR

Executive Secretary

Arms Control and Disarmament
Agency

. MSs; KATHLEEN MCGINTY

Deputy Assistant to the
President for Environmental
~Policy and Director on
Environmental Policy

Meeting of the Deputies on Light Water Reactors in

A Deputies’ meeting will be held on Thursday, July 28, 1994, from ™
10:00 - 11:30 a.m. in the White House Situation Room. Attendance

will be limited to principals only.

SECRET-
Declassify on: OADR

™)

DECLASSIFIED E.O. 13526
While House Guidelines,
September 11, 2006

- 004G 0528 —F

- BYL NARA, Dateg_L’L‘.\llts



 SECRBE-

A discussion paper will be circulated separately. An agenda is
attached. CQQ

-

" William H. Itoh
e Executive Secretary
Attachment
Tab A Agenda
\iik
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NATIONAL.S%CURITY COUNCIL DEPUTIES’ COMMITTEE MEETING

DATE:
LOCATION:
TIME:

JULY 28, 1994
SITUATION ROOM
10:00 - 11:30 a.m.

LIGHT WATER REACTORS IN KOREA

Agenda

I. introduction

II. Light Water Reactors

III. Interim Energy Replacement
IV. Spent Fuel Removal

V. Discussion

VI.' Conclusion

SEEREP
Declassify on: OADR

NSC

State

State

. Energy

All Participants

NSC

. DECLASSIFIED E.O. 13526
White House Guidelines,
September 11, 2006

B*__jEE‘L__NAKMDMQQIFL7LSZ

A009-052% ~ F
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personal privacy |(b)(6) of the FOIA|

h(7) Release would disclose information compiled for law enforcement
purpaoses [(b)(7) of the FOIA]

b(8) Release would disclose information concerning the regulation of
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Light Water Reactor Supply

A. Preliminary

~- grid analysis and demand survey

-- site evaluation studies

-- bid package

-- select supplier

-~ contract sgreed and signed

-— financing package

B. Envirconment

-- regulatory requirements

-~ a*tety analyses

~- guality assurance and quality control

-- training and manpower development

-~ systems integration and interface

-~ construction management

C. Construction

-- site preparation

-- nuclear island;
feedwater, condenser and circulating water systems
stean generators
electrical power and supply system
main heat removal system
reactor control system and instrumentation

-- turbine generator system



JUL-27-54 WED 13151 ACDA/NP/INA FAX NO. 202 738 4336 P.04

AdOJO10Hd AdVddIT NOLINT 1O

D. Fuel supply
uranium supply
enrichment services
fuel fabrication

E. Reactor start-up

F. OQOperation and maintenance

US "Guarantees"

Essentially all direct US support would require a waiver of the
provisions of the Trading with the Enemy Act. The President
can do this. The provision of technology and services does not
require an agreement for cooperation and could be done under an
810 DOE authorization. Under this route:

a. The US could commit to permit one of its
architect/engineering firms to manage the supply project by
providing advice on all elements of the project.

b. The US could commit to provide visas for education/training
as needed for manpower development,

¢. The USG could commit to provide advice on the full range of
infrastructure and operating requirments--regulatory, safety,
environmental, etc.

d. The US could provide simulators for training purposes.

€. The US could supply components for the non-nuclear island.

The US could commit to pay for some or all ¢f the above.
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South Korean Reaction to a Russian LWR in North
Korea

Seoul has consistently and adamantly opposed
construction of a Russian reactor in the North. Most South
Koreans probably view all Russian reactors as unsafe, and it
would be politically very difficult for Seoul to support
construction of a Russian reactor in the North, particularly
variants of VVER-440 or VVER-1000 models now in operation.
Although Russia may propose to build one of their planned
advanced reactor designs with safety features in line with
current world standards, Seoul probably still would argue
against using an untried Russian design.

South Korean Nuclear Reactors for North Korea

South Korea has built several models of pressurized
light water reactors (PWRs), but has settled on a
standardized 1,000 megawatt model based on a US design. The
first unit of the standardized series, Uljin 3, is due to
begin operation in 1998. Regardless of whether US or South
Korean firms managed the project, Seoul would want to
provide this standardized reactor model to North Korea in
order to maximize compatibility with its own program, as
well as to take advantage of the cost savings possible when
producing multiple identical units.

Bases on the cost of the first two units, the cost of
building a standardized reactor will be about $2 billion.
Construction times of 8 to 9 years are projected for
standardized reactors in the South's program. Costs are
likely to be greater and the construction time longer for at
least the first unit of a such nuclear power plant in North
Korea.
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LWR ENAR : LEGAL

NOTE: Set forth below are the legal requirements for U.S.
participation under several possible scenarios for supply of
a light-water reactor to the DPRK. The details of these
legal requirements are described in the attachment.

I. U. Performan ran

Project Description: The U.S. would not provide equipment,
construction services, or financing. It would actively promote
the project by seeking to arrange suppliers and financing. It

would guarantee that, in the event the reactor project is
terminated, the U.S. would ensure provision of the reactor.

0 Agreement for Cooperation: Because the U.S. might have to

supply the reactor or major reactor components in order to
make good on its guarantee, the DPRK would have to accept as
a condition of the guarantee that it would "enter into an
agreement for nuclear cooperation in the event that the U.S.
had to supply the reactor or major components thereof.”

-— A sample agreement for cooperation, tailored to the
DPRK, should be attached to the guarantee letter in
order to set the bounds of this condition. We will have
to explain the agreement for cooperation, as some of its
requirements will probably put off the DPRK initially.

-— We could negotiate the agreement before the guarantee is
triggered so that the Congressional review period of 90
continuous session days would not delay carrying out
work under the guarantee.

-- This approach could lead to contentious negotiations
with the DPRK and contentious Congressional review of an
agreement that ultimately may not be needed. Moreover,
work would probably not be delayed anyway since the U.S.
would take some time to get the project going.

-- Congressional review could be avoided if the reactor
were provided under an IAEA project agreement (which,
pursuant to the U.S.-IAEA agreement for cooperation,
would incorporate the same requirements as would be
required of a U.S.-DPRK agreement for cooperation). The
DPRK would have to rejoin the IAEA under this option.

0 Minor Components: If the U.S. had to provide minor
components in order to make good on its guarantee, the DPRK

would have to agree to safeguards, peaceful use, and no
retransfer without U.S. consent. Safeguards and peaceful
use will already be a condition of the guarantee, and the
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DPRK will have already consented to the concept of no
retransfer in connection with the draft agreement for
cooperation. Therefore, no action would be needed prior to
the need to export the components.

Technology: If the U.S. had to provide technology or other
assistance requiring Energy Department authorization in
order to make good on its guarantee, the steps already
agreed to by the DPRK as a condition of the guarantee would
probably provide a sufficient basis for the findings needed
to authorize such assistance.

—-— In addition, we would have to determine whether the
primary supplier would be using U.S. technology, in
which case U.S. reexport restrictions might apply.

Nuclear Tra nctions: The relevant departments and
agencies could begin the preliminary evaluations needed to
support a waiver of nuclear trade sanctions under section
129 of the Atomic Energy Act. Actual processing of the
waiver would not be necessary until the guarantee was
triggered. 1In the meantime, we presumably would be
developing a record of DPRK compliance with the conditions
of the guarantee. (The waiver would be subject to
Congressional review for 60 days of continuous session.)

Trading With the Enemy Act: Similarly, no specific steps
would have to be taken under the Trading With the Enemy Act
(TWEA) until actual transactions by U.S. persons with the
DPRK were contemplated. However, it would be prudent to
consult fully with Treasury's Office of Foreign Assets
Control (OFAC) and Commerce so that any eventual
transactions could be approved efficiently.

Terrorism Controls: As with TWEA, no specific steps would
have to be taken before the guarantee was triggered, but
consultations with the Commerce Department would be prudent.

Liability: Liability will pose a significant obstacle to
U.S. contractors' involvement in the project. The U.S.
should begin to evaluate the steps that would be necessary
to meet contractors' concerns with a project in North Korea.

Environment: Preliminary environmental evaluations should
begin, to the extent possible, before the guarantee 1is
triggered.

Indemnification: If the ROK is the primary supplier of the
reactor, we should consider obtaining an indemnification
pledge so that the cost of any replacement reactor would be
borne by the ROK. (Such indemnification is probably beyond
the capability of the Russians.)



I1I. "B Efforts” ante
Proj D ription: The U.S. would not provide equipment,
construction services, or financing. It would actively promote

the project by seeking to arrange suppliers and financing. The
"guarantee" would not legally commit the U.S. to provide a
replacement reactor in the event the reactor project was
terminated.

—— The President could provide a political commitment to
"use the full powers of his office" to ensure the supply
of the LWR to the DPRK.

-~ Alternatively, the U.S. could provide a binding
guarantee to "seek" to ensure the supply of the LWR,
without undertaking to pay for a replacement.

0 Agreement for Cooperation: Since the U.S. would not be

obliged to provide the reactor or any major components, even
under the guarantee, an agreement for nuclear cooperation
under section 123 of the Atomic Energy Act would not be

required.
0 Minor Components: Similarly, no prior steps would be

required for possible minor component exports under the
guarantee.

o Technology: The same would be true for possible transfers
of nuclear technology (but we would still have to determine
if U.S. technology was being used by the ROK or Russia).

0 Nuclear Trade Sanctions: No prior steps would be necessary,

but it would be prudent to begin section 129 evaluations.

o Trading With the Enemy Act: No prior steps would be

necessary, but it would be prudent to consult with OFAC and

Commerce.

0 Terrorism Controls: No prior steps would be necessary, but
it would be prudent to consult with the Commerce Department.

0 Liability: Liability issues should be examined as early as
possible.

o Environment: Environmental evaluations should begin as

early as possible.

o Indemnifi ion: An indemnification pledge from the primary
supplier would be useful, but not as critical given the
qualifications to this "guarantee."



III. —ROK int Ventur
A. Venture A mpani Bindin ran
Proj D i ion: The ROK would provide the reactor, the

construction services, and financing. The U.S. would provide
certain project management services and would deal with the
DPRK. It would also guarantee to the DPRK that, in the event
the reactor project 1s terminated, the U.S. would ensure
provision of the reactor.

o Agreement for Cooperation: An agreement for nuclear
cooperation would not be required.

-- The Atomic Energy Act provides that such activities may
take place pursuant to an agreement for cooperation.
Congress might expect negotiation of an agreement for
cooperation due to the sensitivity of this case.
However, an agreement for cooperation is not required.

-—- However, the DPRK would have to accept as a condition of
the guarantee that it would "enter into an agreement for
nuclear cooperation in the event that the U.S. had to
supply the reactor or major components thereof" under
the guarantee.

0o Minor Components: If the U.S. were to provide minor
components either as part of the primary project or in order
to make good on its guarantee, the DPRK would have to agree
to safeguards, peaceful use, and no retransfer without U.S.
consent. As previously noted, the DPRK would have already
agreed to these concepts in the guarantee letter.

o Technology: The U.S. joint venture partner would have to
obtain a specific authorization from the Department of
Energy to engage in the North Korea project. Congress would
have no statutory role in this process.

-— The steps agreed to by the DPRK as a condition of the
guarantee might provide a sufficient basis for the
findings needed to authorize such participation.

-- The U.S. firms participation could be approved
incrementally, with broader activities being linked to
DPRK nonproliferation actions.

-- In addition, we would have to determine if U.S.
technology was being used by the ROK.

0 Nuclear Trade Sanctions: A waiver of sanctions under
section 129 of the Atomic Energy Act would not be required
(though the appropriate evaluations could begin in case
nuclear exports from the U.S. were ultimately required under
the guarantee).
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o Trading With the Enemy Act: The U.S. joint venture partner

would have to obtain a license from OFAC for all of its
transactions with the DPRK. Congress would have no
statutory role in this licensing process. Consultations
with OFAC would be advisable at the earliest opportunity.

o Terrorism Controls: It would be prudent to consult with the
Commerce Department to make sure that any exports
anticipated by the U.S. joint venture partner pursuant to
Commerce license could in fact be approved without delay.

o Liability: Liability would pose a significant obstacle to
U.S. contractors' involvement as joint venture partners.

-— Since the purpose of U.S. participation in the joint
venture is primarily to make the proposal more palatable
to the DPRK, the ROK should be asked to hold the U.S.
joint venture partner harmless for liability incurred in
connection with the project.

0 Environment: Environmental evaluations likely would not be
required for U.S. participation in the joint venture (absent
U.S. component exports).

o Indemnification: The U.S. should obtain from the ROK an
indemnification pledge so that the cost of any replacement
reactor would be borne by the ROK. If the ROK wants this
business, it should be willing to hold the U.S. harmless
against the costs of its failure to perform.

B. Venture Accompanied by "Best Efforts™ Guarantee

Project Description: The ROK would provide the reactor, the
construction services, and financing. The U.S. would provide
certain project management services and would deal with the
DPRK. We would also guarantee that, in the event the reactor
project is terminated, the U.S. would "seek" to ensure -- or
use the full powers of the President to ensure -- the provision
of the reactor to the DPRK. This "guarantee" would not legally
commit the U.S. to provide a replacement reactor.

o Agreement for Cooperation: An agreement for nuclear
cooperation would not be required, nor would the DPRK have
to accept in principle the terms of the agreement for
nuclear cooperation.

0o Minor Components: If the U.S. were to provide minor
components either as part of the primary project or in
connection with its "guarantee," the DPRK would have to
agree to safeguards, peaceful use, and no retransfer without
U.S. consent.
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o Technology: As in the previous scenario, the U.S. joint
venture partner would have to obtain a specific
authorization from the Department of Energy (and we would
have to determine if U.S. technology was being used by the
ROK) .

o Nuclear Tr nctions: A waiver of nuclear trade
sanctions under section 129 of the Atomic Energy Act would
not be required (though the appropriate evaluations might
begin in case we ultimately chose to export components under
the "guarantee").

0o Trading With the Enemy Act: The U.S. joint venture partner

would have to obtain a license from OFAC.

0o Terrorism Controls: No advance steps would be necessary in
connection with U.S. terrorism controls, but again, it would
be prudent to consult with the Commerce Department.

o Liability: Liability would still pose a significant
obstacle to U.S. contractors' involvement as joint venture
partners.

-- Again, we should seek from the ROK a commitment to hold
the U.S. joint venture partner harmless for liability
incurred in connection with the project.

0o Environment: Environmental evaluations likely would not be
required for U.S. participation in the joint venture (absent
U.S. component exports).

0o Indemnification: The U.S. could obtain from the ROK a
pledge to indemnify the U.S. in the event of nonperformance,
but it would not be essential since the U.S. would not be
legally bound to provide a replacement reactor.

IV. .5. as General ntra ) o

Project Description: The legal issues under this approach
would be roughly the same as under the U.S.-ROK joint venture
scenario, assuming the general contractor would be a U.S. firm
(the USG should not undertake such an effort itself). As 1in
the joint venture scenario, this approach could be backed by a
political commitment or a binding guarantee from the USG.

o Agreement for Cooperation: The need for an agreement for
cooperation (or an IAEA project agreement) might be greater
since the U.S. firm would be directly responsible for
completion of the project and might want the option of U.S.
supply in the event that foreign equipment suppliers did not
perform.



o Indemnification: Under this approach, unlike the joint
venture scenarios, a U.S. general contractor might not be
able to obtain liability indemnification from its
subcontractors -- even if ROK subcontractors would be
performing most of the work.

V. Financial Guarantee

o Proje D ription: The U.S. would not provide equipment,
construction services, or financing. It would actively
promote the project by seeking to arrange suppliers and
financing. It would guarantee repayment of the loan (i.e.,
stand behind the DPRK if it fails to repay the lender --
most likely Japan or the ROK). This approach would address
the financial risk involved in the project, but not the risk
of nonperformance by the primary supplier.

0 Agreement for eration: Unnecessary.
0 Minor Components: No steps necessary.
0 Technology: No steps necessary (but we would have to

determine if U.S. technology was being used by the primary
supplier).

o Nuclear Trade Sanctions: No waiver necessary.

o0 Trading With the Enemy Act: All necessary approvals would

have to be obtained from OFAC and Commerce pursuant to TWEA.

o Terrorism Controls: No steps necessary.

o Environment: Environmental documentation likely would not
be required.

o Liability: Liability concerns would be virtually removed.
o Indemnificatign: An indemnification pledge from the primary

supplier would be advisable (particularly if the ROK were
carrying out the project).

Drafted by: L/PM - Newell Highsmith



ATTACHMENT: U.,S. LEGAL REQUIREMENTS

Atomic Energy Act: Agreement for Cogoperation
o The U.S. cannot transfer an LWR, major reactor components,

or nuclear fuel to the DPRK until it has entered into an
agreement for nuclear cooperation pursuant to section 123 of
the Atomic Energy Act. (Major components are pressure
vessels, primary coolant pumps, fuel charging or discharging
machines, and control rods.)

-— In addition, a waiver of nuclear trade sanctions under
section 129 of the Atomic Energy Act would be required,
as well as the necessary licenses from the Nuclear
Regulatory Commission, the Treasury Department (under
the Trading With the Enemy Act), and the Commerce
Department (terrorism controls). These requirements are
discussed in subsequent sections.

In order to enter into an agreement under section 123, the
DPRK will have to agree to the following:

-- A guarantee that it will maintain IAEA safeguards in
perpetuity on items subject to the agreement.

-—- A requirement, as a condition of continued U.S. nuclear
supply, that it will maintain full-scope IAEA safequards.

-- A provision permitting the United States to apply
fall-back safeguards (i.e., U.S. inspections) in the
DPRK in the event IAEA safegqguards cannot be effectively
applied.

-- A peaceful use guarantee (i.e., the DPRK will not use
items subject to the agreement for any nuclear explosive
device, for research on or development of any such
device, or for any other military purpose.

--— A U.S. right to cease cooperation and require the return
of items subject to the agreement if the DPRK detonates
a nuclear explosive device or terminates or abrogates a
safequards agreement with the IAEA.

-— A guarantee that it will maintain adequate physical
security with respect to items subject to the agreement.

-- A U.S. right of prior consent before the DPRK may
retransfer to a third country items subject to the
agreement.

-- A guarantee that it will not reprocess, enrich, or alter
in form or content nuclear material subject to the
agreement.
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-- A U.S. right to approve in advance storage facilities
for separated plutonium, uranium 233, and highly
enriched uranium subject to the agreement (though it is
not anticipated that the DPRK would possess such
materials).

—-- A prohibition on the transfer of sensitive nuclear
technology and restricted data under the agreement.

-- A guarantee that all key conditions and controls will
remain in force in perpetuity with respect to items
subject to the agreement, even if the agreement expires
or is terminated.

This agreement would have to be submitted to Congress for a
review period of 90 continuous session days. Congress could
disapprove the agreement during that time by joint
resolution (which the President could veto, requiring a 2/3
majority for override).

-~ Congress has never disapproved a nuclear cooperation
agreement, but in the case of U.S.-China agreement, it
imposed stringent conditions on the commencement of
exports pursuant to the agreeement (which have never
been met).

-- In this case, the LWR agreement will already impose
stringent nonproliferation conditions on the DPRK, which
might satisfy Congress's concerns. However, Congress
likely would reject the agreement if the DPRK had not
vyet allowed special inspections to take place.

An agreement for cooperation does not commit the United
States to any specific exports or other activities, but
rather establishes a framework of conditions and controls to
govern subsequent transactions, 1f any.

-- We might mollify Congressional concerns by proposing an
agreement for cooperation with the DPRK that would
permit only this one reactor project (i.e., any
additional cooperation would require amendment of the
agreement, which Congress would again review for 90
continuous session days).

Even with an agreement in force, significant exports made
pursuant to it require a license from the U.S. Nuclear
Requlatory Commission.

IAEA Project and Supply Agreement: The U.S. could supply a
reactor to the DPRK through the IAEA, subject to the

U.S.-IAEA agreement for cooperation.
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-- This approach would not require an agreement for
cooperation between the U.S. and the DPRK (though the
DPRK would have to agree to the same requirements in its
project agreement with the IAEA and the U.S.).

—-- Congress would not have a role in approving a project
agreement (as would be the case with an agreement for
cooperation).

—— The DPRK would have to rejoin the IAEA to become
eligible for such a project.

E Act: Expor f Mi r mpon

An agreement for nuclear cooperation is not needed for
exports of minor reactor components (basically, all nuclear
reactor components other than pressure vessels, primary
coolant pumps, fuel charging or discharging machines, and
control rods).

—-— For export of a minor component, section 109(b) of the
Atomic Energy Act requires guarantees from the recipient
government that (1) safeguards will be applied to the
item, (2) the item will be used exclusively for peaceful
purposes, and (3) the item will not be retransferred
without U.S. consent.

Atomic Energy Act: Technology Transfers

(o}

An agreement for nuclear cooperation is not needed for a
transfer of nuclear technology to the DPRK. (Technology
would include everything from a reactor design to reactor
safety knowhow. It would include any transfer of
information or knowhow, including during consultations,
seminars, exchanges, studies, evaluations, etc. It does not
include "public information" -- i.e., information available
to the public in books, periodicals, electronic media,
public libraries, open meetings, etc.)

The basic requirement for a transfer of nuclear technology
to the DPRK would be issuance of a specific authorization by
the Department of Energy based on a finding that the
transfer "will not be inimical to the interest of the United
States." This finding would require the concurrence of
State and consultation with Defense, ACDA, Commerce, and the
Nuclear Regulatory Commission.

-—- Neither an agreement for cooperation nor full-scope
safeguards is strictly required, though effective
full-scope safeguards is typically an important factor
in the finding of noninimicality.



If another country were supplying the reactor, we would have
to determine whether the reactor incorporated U.S.
technology, in which case reexport controls might apply.

The U.S. does not typically obtain reexport consent rights
in connection with nuclear technology transfers, but it has
done so in a few cases.

Atomic Energy Act:; Nuclear Trade Sanctions

o

The U.S. could not transfer an LWR, major reactor
components, nuclear fuel, or minor reactor components unless
the President waived the prohibition in section 129 on such
trade.

Section 129 prohibits such nuclear trade on two grounds that
are applicable to the DPRK: (1) where a nonnuclear-weapon
state has materially violated an IAEA safeguards agreement;
and (2) where a nonnuclear-weapon state has "engaged in
activities involving source or special nuclear material and
having direct significance for the manufacture or
acquisition of nuclear explosive devices, and has failed to
take steps which, in the President's judgment, represent
sufficient progress toward terminating such activities."

—-— The stringent nonproliferation commitments in the LWR
agreement could form the basis for a determination by
the President that the DPRK had taken sufficient steps
to terminate its proliferant activities, thereby
avoiding sanctions under the second provision cited
above.

Either provision could be waived if the President determined
that cessation of nuclear trade "would be seriously
prejudicial to the achievement of United States
nonproliferation objectives or otherwise jeopardize the
common defense and security."”

—— This waiver determination would have to be submitted to
Congress for 60 days of continuous session before it
took effect.

-- Congress could disapprove the waiver during that time by
joint resolution or other enactment (which the President
could veto, requiring a 2/3 majority for override).

Trading With the Enemy Act

0

The President has exercised his authority under TWEA to ban
all trade and financial transactions with North Korea absent
a license from the Treasury Department's Office of Foreign
Asset Controls (OFAC). (For exports of Commerce-controlled
items, OFAC defers to Commerce's decision on 1issuing an
export license.)
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OFAC could issue the required license, or the President
could relax the ban. Neither action would require
Congressional consent or consultation.

EAA Terrorism ntrol

o

The DPRK was designated a "terrorist country" in 1988 for
purposes of the terrorism controls in the Export
Administration Act. It therefore is subject to an outright
ban on exports of munitions list items, as well as a
requirement of an individual validated licenses for some
other items.

Prior to the export of an item, the Secretary of State would
have to determine whether the item "could make a significant
contribution to the military potential of such country,
including its military logistics capability, or could
enhance the ability of such country to support acts of
international terrorism."

~— If the item could not make such a contribution, Commerce
could issue an individual validated license for 1its
export.

—— If the item could make such a contribution, Commerce
could still issue an individual validated license, but
only after providing 30 days advance notice to Congress.

The criteria for removing a country from the terrorist list
are demanding and would be difficult to meet in the case of
the DPRK (e.g., a Presidential certification that there has
been a fundamental change in the leadership and policies of
the country, that the country is no longer supporting acts
of terrorism, and that the government has provided
assurances that it will not support terrorist acts in the
future).

Liability for Accidents

o

U.S. firms have been somewhat reluctant to participate in
efforts to improve the safety of Russian reactors due to
their concern that they would be targeted in the event of a
nuclear accident.

The same concern would likely exist in this case whether
U.S. firms were involved in a Russian or South Korean
reactor project. (Even with a U.S. reactor, there might be
concerns that North Korean operators could not be relied
upon to operate the reactor properly.)

Accordingly, if U.S. firms were to participate, there would
probably have to be arrangements to ensure that such firms
were not exposed to unlimited liability.
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-- One step might be for the DPRK to adhere to the Vienna
Convention on Civil Liability for Nuclear Damage.

-- A U.S. firm in a joint venture with South Korean firms
might seek an indemnification agreement from those firms.

Environmental Requirements

o

The National Environmental Policy Act (NEPA) would not apply
to this overseas project.

Instead, E.O. 12114 covers major Federal actions with
environmental effects abroad.

The "Federal action" in this case would be the government
approvals necessary for U.S. participation in the reactor
project.

If the USG were approving the export of reactor components,
the appropriate environmental documentation likely would be
required.

-- This requirement would not apply if the approval action
were taken either (1) by the President, or (2) at the
direction of the President or a Cabinet officer when the
national security is involved.

If the Department of Energy were approving the participation
of U.S. firms in the North Korean reactor project,
environmental documentation likely would not be required.

-—- The procedures adopted to implement E.O. 12114 focus on
the provision of a "physical project" and exempt actions
taken under section 57 of the Atomic Energy Act, which
includes DOE approval of nuclear-related activities
overseas.

Drafted by: L/PM - Newell Highsmith
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ASSESSMENT OF THE 5 MWe REACTOR OPERATING HIATORY

t

Background

Verification of the {rradistion higstory o¢f the rmcently
diascharged & MWe reancrar core was a vital parc of the IABA's
apReessment of cthe correctness and completencse of the DRERK
initlal declarstion. The gosl was 2he detection, at a high level
of confidence, of any total or partial core replacement during
a reactor shutduwy prior to the remotor coming under safeguarde
in 1992. 8ince the varificatisn measures forsesern and requested
by the IAER could not be carried wul during the May/Juns 1994
fuel discharge, other potential metheds for verifying the
declared oparating histary have besp eArerfully reviewsd by ¢he
TAEA in recent waeeks§.

Verification methndr raviewed wara:

- non deotruotive snelysis (NDA) nf racant and
praviously discharged fuel],

- meAasurements on core stxictuzral materials, and

- advanced aenvircnmental gampling techniques.

Each of the proporad merhods hae been evaluated agulust the
following objectives: ‘
- to provide concluslive resulrs abvu. che core hiagtozy;

te allow implementation and evaluation within a short time
paried. i.e. in a matter of wontha; '

- to aveid rejacrion by the DPRK for operational reasons.

The most important criterion i# that the methcd must provide
conclusiva informaclon on GChe operaling history et a highk
confidence level.

Discussion

Pual NRA

Non-degtructive gosay of diacharged fuel was the methed
originally propcsad by the IABA for varifying tha declared -
operating history. Approximately 30N rods frot. IAEA specifled
loeations were to »e selectud and segregated during Suel



e = =R - & TH N

J1laAlL-ru

avive P me - paeean

SENT BY:UNVIE/LABA P 7- 7-94 0 18:27 1 US MISSION= 202 647 134612 3/ §

discharge in praepazation for a series of measurements tc pe made
within a tew MCAtha. Additionally, 2 :0ds discharged in 1992 and
placed under IAEA scal in July 1392 and 21 unsaaled vads, now
located in the dry storage pit together with other discharged
reads were To be examined. These measurements  would have
permitted the IAEA to draw nenclusions about the resaclor
oparating hisCozy with a reusousbly high confidence level.

Howaver. in Mey/Tune 1994, the DPRK dischiarged the fuel without
allowing the IAEA to select a represcntative cample of fuel rods.
Moreover, the oparater did nor. keep verifiable recoxds on the
ariginal position of fuel zodes iu the core mor om the tazget
location in the spent fuel atorage. Generally, operator racevd
kceping has been waak., Por example, the IREA inspectors have
abserved the lack of identification numbers on fuel rode, the
distribution of neighboring rode intm diffarant gtorgge baskets.
the pregetica of recoxrds phowing Lhe sawme rod being unloaded
repeatedly at different times and the predencze of forgatten reds
in the reaster in the final stage of core discharge,

Now, after fuel discharge, without the poseibiliry to selact and
measure fuel rods frum known positiens in the cere, NDA can nn
longez provide reliable informarion an the operating history of
the raactar.’ On the one hand, tha ability to detect partial care
refuelling has been irretrievably loot. Qn the other hand, the
meagurement of fuel from a spraific ¢ore channel (8-2-6) might
have indicated -« with 8 luw confidence level - whele core

zefuelling, if and only if one could accapt the operator’s

etatemant. that no rod reshuflling has been done in the paot.
Ascording Lo the operator'e zegorde, the four reds from this
channel and Erom four neighharing erannels are stored in a single
hasket. But it muat be vmphasised that thesme mcasurements would
Lbw based on the accoptance of unverified npavator records. ANy
attempt by the nparator to substitute fuel frum other lecations
would be difficuli Lu detect. It is noted that the importance
of chamnel R-8-6 wae most probahly known to the operator.

The meeyurements on previeusly discharged rode (the rwo rogs
under aseal and 21 defective rode placed in dry sBtoruye) would be
ot interest, if the 21 rods could be escgyvegated from a total of
6§70 xods now in dry etorage and if the cendition of the defective
fuel vndr would alleow handling and measuyrements. The infermotion
containwd in the pravievusly diacharged xzods (1991 and 18%2) has
indsed not kaen affected hy the recent fyel digcharge prucedure.
However, 7racovery of Luhes 21 zodes has beoome practically
lngossible, oince mneaxly 650 additimnnal rods have been
{ndigeriminately placed in Cthe dry 8torage pit. Furthesmoere,
healch hazards Lu the inapegtors would be associated with fual
handling in the dry gtore

Cora Bcruccural Material

Analysie of @ere srriuctursl materials can provide information on

r

Uuy
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the intcegral pover generaticn of a reactor. Materials considerad
hy the LlarA far Lhe § MWe reactar iaecluded the e=ontrol rods,
stainlasgy eteel absorhar rods. Ppressure vessel, and graphite
mederator. HJecause Lhe coptrel rods and ahsnrber rode are
removable and could have bean replaced, theay have besn dismiesaed
as candidates. For the pressurs vessel, it was determined that
the low core exposure sould not have produced sigmificant and
zelevant changea in the materials. Thig leaves the core grophite
moderztoy as the only possible candidate.

The propesal for determining total reacluz power genecration from
aralysis of graphite impurities hao besn carefully looked at by
the IAEBA. While tho use of this methed for high-power plutenium
production reactors of the U,S. Weapon Drogramme wab said to be
satigfaccoury, Lits applicakilicy re the the DPRX reactor was

~dismiesed due o the low fluence and Ll need to take degtructiva
camples thac would damage the reactor moderater.

Pavironmenzgl Sampliay

én tha basis of its expariencu in Iraq and in the development or
anvironmental sampling for fusure safaguarda implementation, the
IAEA has evaluatad sgaveral advanced unvironmental gampling
methode for near-term use irn the DPRX. The IABA hmAr concludad
that eguch metheds cannet provide conclugive evidence of past
opsrating histoxy of the reactor naey of the volume of
raprocessing carried out in the DPERK.

Conelusions

Baged on aextansive techpical diycussions in bhouse and with
technical experts frow several countries familiar with gas-cocled
graphite reactorp, the IAREA has ¢oncluded that NDA of the
discharged fuel can no longer pzovidae information of a
sufficiently high confidences leval akhout the corae history. Ac
this stage, the N2 mmthods would have te rely on unveyified
apmratey’'s reccrds, & fact whiolf i in contradiction with the
role of tha IAEA which ie indeed o verify operator’'s statements
and to Yeach its own independent conclusions.

The otrer methode congidarsd cannot provide sufficiently reliabla
infgrmatinn, have a potential for ambiguous rasults, or inply
taking samplue that would damage the rasCLor CoOre structure.

Consaquently the possibllicy so verify tha cors hiatery has been
irretyievably lesot, .
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5,’1/
*W/ MEASURES FOR THE VERIFICATION OF THE INITIAL INVENTORY OF THE
' DPRK

Having lost the oppurlunity to verify the declared operating
history of the 5MWe Reactor, as a direct result of the LYPKRK'S
non compliance with ite Safaguards Agreement, aixd with the DPRK's
denial of Agency aciess Lo caryy Cut special ingpections with
Tegard to additional information and the two waste-related sites,
certain measures should be taken to compeasate for this loss with
a view toward assessing the possibility of verifying
congrleteness of the DPRK's initial report. on nuclear material.

Most. of these measures fall within the ambit of the
Safegquards Agvcement concluded between fthe DFRK and the IAEA,
While some of the measures are not explicitly provided for in the
Agreement, they are consistent with the Agreement and could he
taken cn the initiative of the DPRK.

Among the necessary mcasures are those identified in the
attachments to this paper with respect to the 5MWe Reaclor and
to the special ingpection i connection with the wacte gites.
The following are measures of general application in the DPRK
which, taken together with thoge identifled in Lhe attachments,
would agsist the IAEA in +verifying cthe correctness and
compleLeness of the DPRK'e initial report.

The PKK should:

* provide complete disclusure of all pest and present
asgecl.s of its nuclear programs, including all
holdinge of rnuclear material, nuclear-related
equipment and production and support facilities and
locations. To this end, the DPRK should allow the
IAEN to discuss matters related to the muclear program
with amny persaunel at a site or faellity under
inspection, or with any State official wham the agancy
deems as necesegary in connection with ils verification
of the initial report. -

v provide the Agency with a couplele inventory of all

nuclear walerial, including that resulting from
uranium mining.

x provide the Agency with an inventory of all nucleax
and non-nuclear material, equipment and items included
identified in INFCIRC/254/Rov.1/Parte 1 and 2, with a
view toward ensuring that such irems are all used in
connecrion with declated nuclear activicies, or in the
case of dual-usc itemg, that they are not being used
in undeclared nuclaar activities.

o
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provide an invenlory of all facilities, installaticms
and sites where there have been, or are being, carried
out, or are suirabhle of carrying out in, nucleax
activities of any forn, ilucluding but not limited to

research facilities, laboratory-scale ilusLallations
and pilot plancs.

ACC ro inf tion catl aqul r_xt d ~SOIYIE
The DPRK should:

L]

provide the IAEA immediate and unrestricted accesec to
any and all information, locations, egipmen recor«ds
and personnel deemed relevant by e

Agency's varificaclon activircies.

provide full, complete and prompt responses to any
cuestions or reqguests for additional intermation from

the IAEA relevant to the IARA's verification
activities.

permit the IAEN to inspect any number of verification-
rveélevant sites or facilities similtaneously or
sequentially, and to cunduct unannounced inspections
and inepections upon ehort notice.

allow the IREA to implement additional modes of
inapection and verificatiom, including prolenged or
continuous presence of ingpactors.

permit the IREA to install containment and
sutveillance equipment and devices and facilities for
observation, testing and verification activities.
‘thega measures could include the use of new
instruments and technologles, such ag remote and

envirenmental wonitoring and other monitoring
techniques. :

permit the IAFA to physically verify the inventories
of nuclear matarial, and to take and to analyze
samples of muclear malerial and other items relevant
to the Agency's verification activities, as wall as €O
remove and export samples from the DPRK for amalywis.

permit the IAEA to mark, to tag and to otherwise
idenLify any material or other items relevant to its
verification activities.

should assure the Ayency the right to request,
receive, examine and copy any record, data or
information and to retain, move, o©r gho:ograph,
including videotape, any item relevant to the Agency's
verificarion activities.

t,
IAFA to the -

W vuvo
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should assure the Agency the righl to take and retain
continuous custedy of, any material or item designated
by the IAEA when, in its judgement, it is necegsary to
4o so to maintain the integrity of the verification
activities. _

General privileges and immniries

*

The DPRK should ensure prompt and unrestricted wx;g
into and exit frowm lllhe Sat;adtc qrﬁ IARR ofgiciala,
IAEA P rey, es & nt. or examle,
Agencyr%%gficyiafsu%hmld be pempdr.tf:ed to enuermp the
§tare with a United Nations ILaissez Pagsser or
Certificate, without being required to secure a visa
or with assurances of autamatic granting of visas of
wnlimited duration.

IAEA officiale, and IREA property, supplies and
equipment, shall be granted uwuwrcstricted freedom of
movement within the State in connection with the
implementation of IAEA verification activities.

The DPRK should promptly accept the designation of the
ten IAFA inspectors as pruposed in the IAFA's lettero
of 18 December 1992 and 10 March 1993, and the
dezignation of other additional inspectors, as
requiverd by the Agency.

The IAEA should be assured the right to cowmmiicate
within the OPRK and from the field with IAEA
Headquarters in Vienna without any hnindrance, by
radie, wsatellite relephone or other forms of
communication, including those of the IAEA.

The IAEA ghould be assured the right to use coded
communications within . the DPRK and between Agency
officials in the fisld and in Headquarters.

1984-07-01

LAYV
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SPECIAL INSPECTION DRAIT.Rev 1.

* Tg solve the question of inconsistenci¢s ansing from the sample analysis of the reprocessing
plant a request for access to additional information and two possible waste sites was done in
_ efforts to verify the corrcctness and completeness of the initiat declaration.

* The carrying out of the special inspection becomes now more important pact than ever before,
because, due to the improper discharge procedure applied by the aperator, the opportunity for the
[AEA of the confirmation of the irradiation history of the core the $ MWe reactor has been
irretrievably lost. The loss of this information needs to be compensated, to the extent possible, by
other measures. C e

* The conducr of the inspection depends greatly on the co-operation provided by the DPRK. The
nature of such ca-operation extends from the provision of information to actual work at the sites.

*+ Since a considerable dme has passed from the request for a special inspection, it should be
noted that there could have been enough time for concealment vr yanitizing of the sites and
destroying as well as hiding of information.

1. Informalion requiremnents

* The DPRK should provide the inforstiation vn its 1esewch and develupment progumne for
reprocessing, includiag the chronology and location of any expecimental facilities and laboratories
{ur iradiation and processing: The DPRK should alse provide operating records and reports of
such installations, including origin and quantitics of nuclear materials irradiated and processed, the
current location of the nuclcar material, and the quantitics and locations of waste produccd.

* The DPRK should provide all the information regarding auclear waste treatment including the
R&D programs, and the chronologies and locations of any experimental facilities and
laboratories. Operating records and reports of such installations including the origin and quantities
of materials processed, and current location of such materials , should also be provided.

* The DPRX should provide design drawings and drawings as built for the IRT waste site
(Site B) and the site near the repracassing plant (Site A), a8 well as the chronalagy of their

construction and the use, and the inventory nf waste.

2. Site A acllvilies

* Eaamine information and declarations received. Analyze it against other available information
and establish thc inspection plan accordingly.

* Characterize the construction of the waste site by making accurate measurements of outer
dimensions and compare them with the as built drawings; make photographic records.
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* Charactenize the surroundings of the building using ground penetrating radars to detect any
cavities or pipelines within 100 meters from the building and compare sgainst the drawings.

* Make gamma and neutron mapping on the floor and surtoundings end take smear samples
(these are samples prior any destruction of constructinn) and soil samples .

* Remove the suil [rom three sides of the building. Characterize the underground parts of the
building by measuring its dimensions. identify possible penetratians and measura wall thicknesses.
Make a complete photo securding.

* Make a gamma and neutron mapping around the building for the ground wall and take smear
samples at selected points (c.g. at penctrations).

* Based on the information above, decide on the points of access (o Lthe inner parts of the
building. Take samples from construction tnaterials to derermine any recent construction wark.

® )rill holes to access the inner parts, ropeat measuremcnts and take samples fur wralysis,
Take photagraphic recards.
J. Site B acrivities

* Examine information and declararions received. Analyze it against other avatlable information
and establish the site activities accordingly

* Uncover Lhe site by moyving the soil from the 1op of the starage. Collect soil samples for
analysis. '

* Characterize the canstruction Dy 1couditi dccurdte dimensions and campare them to the
as built drawings; make complete photographic records.

* Take smears from the top of the storage, perform ganuna anid neutron mapping of open pits.
Compare the resulls with the doclared contents of pits.

® (’haracterize the surroundings of the storage around the radius of 100 m. Use ground

penetraririg radar to detect any cavities or pipelines. Collect seil samples for analysis at selected
points.

* Take samples from pits for the destructive analysis,
* Uncover the sides of the storage at selected points 10 detect any recent construction work,

Compare with the as built drawings, repeat gamma and deuitran mapping, collect smear and other
samples, and complete the photographic records.
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1, Services rcquired (non-routine inepection equipment)

For the implementation of the measures identified under 2. and 3, of this paper, co-aperation
between the IAEA and the DPRK is essential, as implementation of thoze measures will require
the application of the inspection equipment not normally used in ad hoc or routine inspections In
particular the LJPKK should provide assistance in the following areas:

* radiation pratection staff and equipment

* soil movement (bull dozer. trucks. labor. jack hammer and other drilling equipment)
+ samplc treatment laboratory (to prepare sumples for shipment)

* supply of liquid nitrogen

Futthermore the JAEA will have to use the following instruments and cquipment:

* complementary radiation protection gear

* sampling and samplc trensportation gear

* communication system for the field use (satellite with a fax, two sets)
* |ocal communicatian system (walkie talkies)

* ground penatrating radars '

* equipment to measure wall thicknesses

* neutron and gamma mapping equipment

* video recording and photographing (inclusive digital) gear

special/ 1994-06-30
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1. Background lafermation

The reactor in question ceased operation on 8 Apnl 1994 and the core conuining
about’ 8000 rods of patural tranium metal fuel in Magnox Zr-SS cladding waa
gradually unloaded during the month of May. Buin-up of the fuel is reported to range
between 200 and 1200 MW d/f with an avesape of about 800 MW d/t. Transfer of the
fuel from the reactor to the nterim speut fuel storage facilities was carried out, one
backet at a time, in & concrete uausfer cask. Each basket comsists nf six
circumferential segmeots each of which can hold six or seven fuel rods for an average
of about 40 fuel rnds per basket. The waterial of the baskets is thought to be mild
steel coated with a brown-colourcd, anti-corrosion paint However, the avalfable
information about the material of tie baskets is copflicting. It has been variously

reportad to be unpainted mild steel or stainless steel badly corroded at the welds, The -

ransfar cask mins on a small yolley through o tunzel about 50 m lang between the
reactor hail and the spent fuel storage building. Each fuel rod i2 ahout 50 cm in
length and ahout 29 mm in dinyieter including the cladding.

The pmcpdnre once the trausfer cask arrived in the decontammnation bay in the speat
fuel storage building appears 1o have been the following. The basket of fucl
contained in the cask wus vansferred by crane to one of twa pools 7.5 m deep or, if
there were indjcations that the basket contained 2 damaged fuel rod, the basker was
transferved 10 2 “dry” storage bay. Most of the fuel ig stored in about 200 buskets
stacked up 1o three buskets high in the two connected ponis, leaving about 600 1ods in
the dry storage bay. About half of these 600 rods were transfesred during e period
from 1989 w April 1994 as fuc] fuilures occurred in the reactor. The othen half were
transferred during the most regont ualoading as mentioned above. It should be noted
that not all of the 10ds in tho dry storage are damaged and equally, there is no reason
to beligve that all of the rodo in the two pools are sound, Therefore, we must
assume thag there are some failed fuel rods in the pools as well as in the dry
storage bay.

Although the pools are 7.5 m in depth thege is tmly § m of water ja the them. This is
“purified” by gradual circulation st a rate of S m ‘b, The wale: (emperature i3 eround
30° C and its activity is reported to be 100,000 Bg/i. Hubbles apparent at the sucface
of the water are attributed to NaOH addiﬁons although there is some coucem that
they could be due w corrosion of the cladding.

‘The spent fuel siorage facilities were not designed for loag temm iuterim storage but
were designed under the assumption that the thiel would be seat fur reprocessing after

an appropriste covling period. 1t is apparent that e pools J¢ net have adequate_

filtering and purification systems, since it has been reported that the water is almost
opaque. Nevertheless, dirty water is not necessarily bad water from the point of view
corrosion of the Magnox cladding, which is of paramouut concem.  The rate of
corrosiug of the eladding will be dictated by water uhenmtry paramecters such as
the pH and conecntrations of deleterious ionie spucies, cspeaally chlorine. The
detailed water chemistry of the pools in question is unknown at this time.
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The sile is located around 5Q to 60 km from the coust. Consequcntly, one of the
major sources of airborne chlonne can be fuled out. But the chloine coatent of the
water source used to fill the paols is unkgown,

2. The Problems

There are two major problems that cau be dealt with separately:

1. The fuel currently in the pools, and
2. the fuel in the dry storage arca

In both cases the key issuc s the very high susceptibility of Magnnx fuel w cladding
corrosion in water or & humid environment. It js important to note that damp storsge
is significantly worse than wet slorage, leadiag to grave concems zhout the fuel in the
so-called dry storage pit. -

Corresion of the cladding wkes two forms:
o general supertiaial comrosion, and
e localised or pitting corrosion,

Of these, the first iz by far the easiest to slow down, through control of the water
chemistry of the pools. Tbe second is very difficult to inhibit and is of most enncern
in the present case. Pitting corrosjon is initiated at existing cracks, crevices or indeed
any scratch on the surface where the protesting surfuce oxide has been removed
during handling. The reports that we huve recsived sbout the handliag of the fuel do
not give us much confidence thar the fuel is frec of such sites where pitting can be
initiated. Pitting corrosion rates are knuwn to be accelarated by orders of magaitude
over general corrosion rates and we influenced by the presence of chlorine fon
voncentrations, [Cl ], at or in exvess of 2 ppm, Magnox sludge and any carbon
deposmd on the fuel during its time in the resctor. The temperature of the pool water
is also g determining factor. AS tomperstures arcund ubmt, general corrosion rates
double for and increase of only §° C.

Pool storage life under unfavoursble conditivus is likely to be in the range of 10-20
weeks. It i clear that actions to take precise control over the water chemistry in the
pools must be initiated without delsy. y

The major cause of concern with the damaged fuel in the "dry™ store is the possible
formation of uranium hydride at plsces where the cladding is breached. Uraalum
hydride is a pyrophoric material pousing the continusl possibility af auto.combustiou
on expoeure to air.

3, Guiding principles

From experience with handling thousaads of tonnes of spent Magnox (uel one
guiding principle has prevailed. Only fuel that has been dry throughout its life 6me
has been sent to dry.storage and claborate precautions have been taken to ensure that
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the conditions gre either wuly dry in the casc of air or inert in the case nf ather gases.
Once wetted, Magnox fus] is always stored and transparted under water with -
carefully controlled water chemistry, Therefore, the conversinn from wet storage
to dry storage is not recommended. However, if for nther pressing reasons, «
conversion 1o diy storage is still considered a viable aption, the possibilitiey are
presented in Appendix 1.

4. Optivus for the Fuel in the Pools

4.1 Short Term Options

The shiort term options for dealing with the spent fuel are limited. The first is to lcave

it in place. This would require purifying the water in the pools W improve it clarity
and unplementing as soon as possible strict contro! over the pH of the watcr and the
wcentrations of certain ionic spacies tn slow down the vorrosion of the cladding.
The sccond is to transfer the fhel to wet storage casks or containcrs, if they are
available. The time scales invoived here are, about 1 year without separata wet
containers, and up to § years with specially designed wet containers with very high
plI water scparated from the water in the pool (as desciibed below).

Without a more detailed knowlerdge of the warter chewistry paramcters of the pools it
is impossible to say with any certaiaty how lang the fucl can be stored under the
present conditions. However, with every day thut passes the situgtion is most likely
to be worsening with both general and loculised (pitting) coresion of the fuel
ciadding taking place. Without careful contrul of the water chemistry more gnd maore
of the fuel elements will fail with Ume leuding to increased fission product release
and mcteasing radiological hazards o the uperators. We have received information
thot the pH in the ponl¢ is maintaiged at ubout 11 but that the concentration of the
most deleterious ionic spectes, {Cl), is uot known. The pH of the wxter in the
pools should be maintained in the runge 11.5>pH>12 and [CI] should be lexs
thaa 0.5 g.m™ te inhibit ocalised corrusion of the eladding. It is important 16 note
thas the reduction of [CI}] can only be attained by remewing the water with
demineralised water. Storage life in (he lcss than favourable conditions pertaining st
preaent is likely to he counted In weeks, with the most likely attack being by pitting
corrosion releasing ¢aesium asd other soluble nuclides into the poo! water and
allowing the uranium metal to Stut corrodiag.

The expertige is available in the UK and France to advise the oparators in the DPRK

on how to aptimise and mainiain the wator quality to extend the afe interim storage

in place for one to two years masimum, which is the limit of experience with wet

storage of Magnox fuels under optimised water chemistry condltions to dute.

Because the fuel has alicady been storod under less than ideal conditions for up w two o
months, we cannot count on safe, oxtended storage for more than about a year, and

then only if the water chemjstry is optimised in the next few weeks.

13y increasing the pH to 13 with a tatal chloride and sulphate Jevel of Jess than 0.5
ppm, 5 years of storage life can be obtaned without claddiny detcrioration.
However, in uider to achieve these conditions it is necessary o place the fucl inside
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contsiners to avoid depletion of the cisustic level due 10 resction with dissolved
carbon diexide 1n the pools. This would.require mochaniea! handling equipment to be
installed at the pools and may be unattractive from 2 safeguards poifit of view.
Nevertheless, the use of such wet containers ic standard practice in the storage of

Magnox fitels in the UK, and they could be made available 1o help solve the problew
at hand

4.2 Long Term Optivay

There appeacs t Le only onc viable long term option and that is 10 uanyport the fucl
... for reprocessing i the DPRK or abroad.

S. Options for the Fuel in Dry Storage

1Jamaged fuel elainents, at present in the so-called dry storage, should be of special
eoncern and improving the conditions of their storage should be a high priority sinee

they canstirute 4 possible fire hazard (by auto-cambustion of uranium liydride in air)
in their preseat voadition.

5.1 Shors Teriu Options

Mechanical bandling of the damaged fuel should be kept to a minimum and carried
out with great care. It must be agsumed that some uranium hydiide has formed and is
unstablc in au. Once control of the water chemisuy of the puols has been taken in
hand, some scrious thought should be given in flooding the diy store and treating it as
a third pool. In the meantime, anything that can be done w dry the air in the dry
store, or maintain a hoavier than air inert gas over the [ue]l would be holpful. [n
addition, if the store can be split inte units, $o that any fue that erupts is eonfmed it
would pizvent the involvement of the whale inventory.

8.2 Long Term Options

Again there appears to be only one viable option and that is to package the fuel and
transport it 1o be reprocessed. However, in this case the damaged fuel should be
sealed into cans under an inert atmosphere priof 10 raniportation.

6. Transportation

Buth overland and trans<oceanic transportation of similar Magnox fuele (frequently

with much higher burn-ups) has taken place on # toutine basis over the last 40 years

Tl fucl transpert casks used to transport Magnoa fucl from Japan to the UK might

b used to transport the fuel in question 1o almost any location. A standard cask for -
the transportation of Magnox fuel i3 available in the UK. It weighs 60 tonnes and

vontains water with the pH>11.5 obutined by adding NaF, Cogems in France has

similar casks (U 17) which weigh about 50 tonaes. Our information i that the

capacity of the crane in the storage facility is anly 35 tonnes. Besides the problem of

dealing with the weight of these casks, some slight modifications of the internals of

the casks may be necessary 1o cope with the different fuel geometry In both cases,
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the casks are capable of holding about five tnnes of fucl. Consequently, in principle
9 or 10 casks would be required to ship the wholc iuventory. However, since the
packing fraction for this particular design of fuel is unkiown, considerably more than
10 flasks might be necessary, Although both dunaged and sound fuel can be shipped
together in these t1asks, some assessment of the fuel would have to be made on site to
ensure that an excess of damaged fuel did not go in any one flagk. It is estimated that
if the LIK flasks were chosen w wransport this fuel, and a sufficient number could he
made avajlable on time, it would take nine months to get all of the fuel off the site.

It reemns unlikely that lighier casks uscd for shipment of dry spent fuel from research
reactars could be adapted and tested for wot ransportation in time 1o he of use. Thus
1t appears that some ingenious way of dealing with the heavier casks will have 1o be
fonnd  One possibility is w import a eraane of the appropriate size and, either remove
the roof of the bullding, or dig a temporary pool outside the huilding and usc the
existing transport flusk as an intcrmediary between the inside poo) and the outide
pool. Since this will be a time consuming business, and we may have only a year
play with, action (v plan the wanspor of the fuel should begin as soon as possible.

The minimum culing sime for fuel prior to shipment in Magnox casks is 90 days.
By the time thst any smrangoments eould be made for transporting the fusl, il is
ualikely that suy further cooling time for the fuel would he necessary,

7. Decommissivning the wet storage

Storage pools for Magnox fuels have been decontaminated and deconuuissioned. The
procedures have been set out in detail and are fairly straightforwad although time
consuming and costly, In particular, any active sludge at the botwm of the pools
would have 1o be chemically treated and/or consnlidated prior to being sent for final
disposal. '

8. Recuimmendations

The nature of the Magnox fuel is such that it will almost caitainly have to go for
1¢processing somewhers in the not tao distant furure. While the discussions are
vngeing, probably the safest and most economical of the interim storage options is to
leave the bulk of the fuel where it is in the Two pools on site. The water chemistry
should be optimised without delay and maintained to minjmise the corrasion rate of
the fuel cladding. Dealing with the damaged fuel is muie problematic, It should not
be left in ity current condition in a humid “dry™ store. If possible, it is recommended
that the dry store be converted to a third pool with the prescribed, optimised water
chemisty. '

Damaged wet fuel from the ponls must 0ot be allowed to come into contact with the
air. If it cannot be shipped in a wet container, it should be carefully dried in 2 bot,
inert gas stmosphere and sealed In an inert stnosphere in cans.
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The pools should be cleancd up as soon as possible with the help of portable
technology from the West. It is cssential to have clear water 1o he able 10 see whar is
going on wnd w be able to manipulate underwater eqmipment and 1ools.

9, Task L.ist

9.1 Short Term

1.

The pH of the water in the pools must be kept in excess of 11.5. This should be

checked on a routine basis and proper records kept. Pure NaOll should be used to

maintain the pEL

A source of demineralised water capable of repluciug at least 10% of the water
capacity of the pools per day must be found or purtable equipment provided from
abroad

Measurement of the [C1] in the pools must be wade and rcpeated on a routine
basis. If necessary with 2 portable measurement set provided from abroad.

The water in the pools must be continually pur%:d with demineralized water to
reduce and maintrin the [CI'] ar or below 0.5 g.m™. '

The dry store fuel should be put under an iueit gas atmosphere or flooded and the
dry gtore treated ax & separate pool. If ncither of these solutions is practicable,
then the fuel shonid he physically sepusated as well a3 possible, 50 that in the
unfortunats event of a fire, it is confined 1w & small upit.

~ 9.2 Longer Term

1.
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A self-contained, submersible, ivn-exchanger complete with its awn pump, zeolite
filter and resins should be imputied to remove nuclides from the water. Begides
helping ta reduce the radiolugical hazard to the operators, it will avoid later
problems with radiation fields i the filters

A portable water chiller should be imported to reduce the temperature of the water
in the pools to about 15 or 16 C. This will achieve two important goals. The
first is a substantial decrease (about fouifvld) in the rate of corropion, and the
gecond is to inhibit the grawth of algse and hence impreve the c!arit’y of the pools.
Sulphate and carbonate lons should be reduced to less than 0.2 g.m™ and 3 kg.m*,
respectively, again by pusging with Jumineralised water.

Actions to plan and implement the uansport of the fuel should be initiated 2 soon
as passible.
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APTENDIX 1
. Conversion ta Dry Storage

Dry sworage of Mugoox fuels hes beca successfully carried out and 15 angaing at
several sites. However, dry storage of this, fuel must be really dry and although this
does not involve high tcchnology the buildings and air ar gas control systems are
fairly claborate and could not be constructed rapidly at the site in question. In
sdditioq, it would not be an ideal solution for the damaged fuel which wauld have 1o
Le dealt with scpasotely. It is important ta rote that bulk dry storage of Magnox fuel
Les only becn carried out on fuel that bar remained dry througbout its life. No
cuuversion of wet storage to dry storage has aver been attempted because of (lie
difficulties of drying wet fuel and the dangers of handling failed fuel in which
pyrophoric uranium hydride may have been formed.

Dry Storage

It is very important to note that any damaged fuel at present in e pools, or fuel
which becomes damaged by corrosion hetween now and the time it way be decided 10
switch to dry storage, should not be alinwed 10 come into contact with air because of
the risk of aute-combustion mentianed above. Consequendy, sn accurate methed of
sorting the spent fuel into sound rods and rods with pencuated cladding, without
exposing them to the air, would be necessary. In addition, die damaged fuel rods
would have to be dealt with separately, either by sealing them into containers under
inert gas after careful drying them In 2 bot lnert gas atuusphere or maintaining them
in wet storage. Because of these difficulties, the conversion from wet to dry storage
is not advisable.

However, if for other reatnns, a switch o dry swage is still considered o viable
option, probsbly the simplest and most econumical dsy stere to build and operate
would be based op (ANDIJ conacrete 5ilos o1 4 wmini version of the Wylfo dry storage
facility used to store. Magnox fuel in the UK. With some modifications the standard
design of CANDU tilos could be adapted w houss the fucl in question, if it can be
thoraughly dried. It ix estimated that abvut 20 silos would bo required to houge the
2000 rods. In a dry vault of the Wylfa type, the building is moiptained at a slight
negative pressure with dry, filiered air cooling the fucl in vertical open tubes by
natural convection.

Given the relatively low burm-up of the fuel in question, it is unlikely that further
cooling of the fuel would be uccessary prior to its transfer to most forms of dry
storage.

b
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Passible assistance from IAEA for latroduction of LWR Technology in DPRK

As a part of the technical assistance programme to Member Staes, the Agency can provide
advice on planning and implementation of a nuclear power programme. The assistance is
directed towards creating national capabilities fur discharging the owner’s functions and
regulatory functions which are a minimum reyuitement. '

The current Agency advice to Momber States {s to consider implementation of a nuclear
power project only if there is ¢ continuing nuclear power programme since the intrastructure
necassary for 8 successlul programme is quite extensive.

The first declsion to be made by the State is whether a nuclear power programumne is
economitally justifiable for the country taking intn consideration ather generution uptions.
For this purposc, the Agency recommends undertaking an cnergy and nuclear puwer planaing
study. Assistance cun be provided by the Agency to undenake this study.

In casc of a positive outcome tram the study. it will be nccessary to carry out additional
studics to gupport the decision for & nuclear power programme. [n particular a feasibility
study must be conducted 10 ensure that an NP Programme is a viable one from the technical
and financial viewpoints. Sources of fiuancing for the project have 10 be established.

The next important aspect is the type and siz¢ of the plant and the type of contract for the
first NPP.

in the casc of DPRK Wi assumprion is that the technalogy tn be chosen would be based un
I.ight Water Regctvors (LWR). There are two types of |.WR's, namely pressurized light water
reactor (PWR) and builing water ceactor (BWR). There are vendors fur LWRs in many
countries jucluding China, France, Germany, Japan. Russian Fedcration, Sweden, and the
U.S.A. Since MWRa conctitute the largest share of all LWRs in the world and particularly
within the region, the likely choice tor 1'PKR would be « PWR. -

If the Yongbyun nuclear complex site of DPRK iy not suitable for switching from graphite
tcactors to LWR's, an appropriate site has (o U¢ sclected. In addition, decisions have 10 be
taken as to the extent of the natfonal participation in the project and conditions hava to be
created for successful transfer of ecluology. In ell these aress, the IAEA has demanstrated
capabilitias to provide experlise and assistance W Member States,

The required infrastructure for nuclear power has to be estahlished in DPRK 1o the exient
necessary. This inclades national legislation regarding stnmic energy, regulatory vrganization,
owner's urganization copable of taking up the rerponsibilides for safety and nuclear liability.
A core of manpower trained in all the technical espects of the LWR technology, would also
Le an esscntial requirement. The Agency cap provide ussistance in the development of this
infrastructure. The Agency has ready programuucs to assist Member States in setting up
uaining conters and the use of a systematic approach to training (SAT) in their efforts to
develop qualified manpawer for implementation of a nuclear power programme. ‘I'he training

 process can be faclliawd significantly by taking advaatage of the excellent waining

infrastructure creaied with Agency assistance in countries of the region.

Fur tie flest NPP, a tum-key type of contract is the mast appropriate since it sunplifics the

W
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owners' functions considcrably and provides an vpportunity for owner's staff to lcam on-the-
job. Tn the case of DPRK, it is believed that considerable assistance would be required in pre-
project activites such as bid invitations, bid specifications, technical and economic svaluation
of bids. finslizing uutract conditions, supcrvising the implemantation of the NP project as
well us taking up the responsibility for quality assurance. The Agency can provide signiticant
assistance in all the above arens.

In 1993, a publication on "Policy Planning for Nuclear Power: An averview of the main |
issues and requirements”, has been braught out, a copy of which is attached. This document

summarizes all the requirements for a snceessful nuelear power programme and also detaily
the assistance that could be provided by the IAEA.

IAEA's assistance to DPRK in Infrastructure buildiog wnd training could be provided through
extra-budgetary contributions. Given the appropriate Board approvals, the Agency would be
in a position to respond quickly w a request by Member States for an extra-budgetary
programme to assist DPRK iu switching over from Graphite Gas-cooled reactor technology
to I,WR techaology. The Agency would take the role of the principal coordinatot ot the
activities and programmes which would be funded by interested Member States. ‘I'he amount
of effort necessary to achicve the programme can only be assessed atter undertaking 2 “fact.
finding sission” to the country in order to determine the current preparedness and
infrastructurc available from the experience in hnilding and operating a small nucleur power
plant and research reactors.
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Types of assistance by the JAEA
for the introduction of nuclear power,
in particular light-water Technology (LWR)
in 2 Member State

The IAEA has and ean provide e following assiswance:

1. Assistance in the analysis and projection of electricity demand and supply

2. Assistance in the optimization of the elecmc:w geneuuuu mix
~ fossil
- puclear
~ others

3. Assistance in establishing the basic infrastructure in support of the nuclear power
programme
- regulatory authority
- project orgauization and management
- quality assucance programme of the owner

4. Assistance in manpower development programmes
- safcty assessment
- fucl management oprimization
- gperations management
maintenance nrganization
- quality assurance in operation

5. Assistance in the plant suguisition phase
- technical specifications -
- bid evaluation
- selection of suppliers
- contracting terms and conditions

6. Assistance in dofining the fitnctions, roles sud responsibilities of the plant owner
organization, and in their executlon

7. Assistance in safety review and assessment

8. Assistance in eswblishing requirements for traiging and retrainlng prugrammes, and

for qualification of operation personnel
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