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PROCUREMENT OPTIONS FOR REMQVAL OF SPENT FUEL 

Option 1: Sol9.-'source contract, based on unusual and compelling urgency, 
through one of the DOE laboratories, e.g., Sand1a 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 e1ther option a sole-source contract can be awarded. 

There are several basic actions that must be 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 implPment 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 1 aboratory monitor or 
otherw1 se 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 1s virtually no difference in 
the time it would take to award the sole-source contr1act. 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 wbuld be to have DOE Headquarters Procurement award the contract with 
the Office of Arms Control and Nonproliferation being the Contracting Officers 
Technical Representative (COTR). 

2 



ACTION 

·•xczt;-Q -. .1~•...1rzT-
NAT10NAL SECURITY COUNCIL 

WASHINGTON. O.C. 20506 

July 27, 1994 

MEMORANDUM FOR SAMUEL R. BERGER 

THROUGH.: 

FROM: 

DANIEL PONEMAN~ 
STEVEN AOK:f\:)\( tr 

20885 

SUBJECT: Deputies' Meeting on Light Water Reactors in Korea 
July~, 1994, 10:00 - 11:~ a.m. 

~4 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 inteiest 
in this subject. 

Concurrence by: Stanley RothS\l. ,fvJ /Of 

RECOMMENDATION 

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

Approve Disa~prove 

Attachments 
Tab I Memorandum for Signature 

Tab A Agenda 

5ECRE'¥-
Declassify on: OADR 

'• 
Cc · 
'. ~· 

DECLASSIFJE 
White H D E.o. 13526 

ouse Guid I" 

By_ (il•:er lj, 2~~~es, 
NARA, Date.Q7/~1l f s 

. ~ot;-05~~ .. F 

··-· - .,--., 



TAB I •' ;; 

·,:, 

-• 



20885 
NATIONAL SECURITY COUNCIL 

WASHINGTON. D.C. 20506 

. 
MEMORANDUM FOR • ... 

·' 

MR. LEON FUERTH 
Assistant to the Vice 

President for National 
Security Affairs 

Off ice 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 
Off ice of Management and 

Budget 

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 

.}IS.<~ KATHLEEN MCGINTY 
Deputy Assistant to the 

President for Environmental 
Policy and Director on 
Environmental Policy 

SUBJECT: Meeting of the Deputies on Light Water Reactors in 
Korea N\) 

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. 't's.> 

.SEett'E'f --------Declassify on: OADR 

DECL\SSIFIED E.O. 13526 
While House Guidelines, 

September 11, 2006 

By ® . NARA, Date o7( ~ 1 l lS 
~-O~d-f>-F 



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

.. 
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Attachment 
Tab A Agenda 

William H. Itoh 
Executive Secretary 
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• . . . ,, 

20885 

NATIONAL SECURITY 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 

&Ee REW 
Declassify on: OADR 

•· 

~ ... -., .. 

~:-'.'""' 
.~ 

- ··- '.J.-:... .J.J..-: .;.. 

NSC 

State 

State 

Energy 

All Participants 

. DECLASSIFIED E.O. 13526 
White House Guidelines, 

September 11, 2006 

NSC' 

By @_. NARA, Date01.lz.1I1 ( .. ., . 
02o04 - O'S). f;, - F 
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AdOJOlOHd A~V~8Il NOlNilJ 

Lig!Jt WatEr Reactor Supply 

A. Preliminary 

qrid analysis and demand surv~y 

site evaluatjon studies 

bid package 

select supplier 

contract agreed and signed 

financing package 

B. Envi ronrnent 

regulatory requirements 

quality assurance and quality control 

training and manpower development 

systems integration and interface 

construction management 

C. Construction 

sit:e preparation 

nur:leClr islandi 

feedwater. condenser and circulating water systems 

steiHr• gHnerators 

electrical power and supply system 

main heat removal system 

reactor control system and instrumentation 

turbine generator system 

P. 03 



JUl.-n-~4 WFD 13:51 ACDA/NP/INA FAX NO. 202 736 4336 P. 04 

AdOJOlOHd A~V~8Il NOlNilJ 

D. Fuel supply 

uranium supply 

enrichment services 

fuel fabrication 

E. Reactor start-up 

F. Operation and maintenance 

us "Guarantees 11 

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 firrns to manage the supply project by 
providing advice on all elements of the project. 

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

c. 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. 

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

The US could conunit to pay for some or all of 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 SCENARIOS: U.S. LEGAL REQUIREMENTS 

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.S. Performance Guarantee 

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. 

o 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 Renter into an 
agreement for nuclear cooperation in the event that the U.S. 
had to supply the reactor or major components thereof .R 

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. 

o 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. 

o 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. 

o Nuclear Trade Sanctions: 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. In 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.) 

o 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. 

o 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. 

o 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. 

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

o 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.) 
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II. •sest Efforts• Guarantee 

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. The 
"guarantee" would ~ 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. 

o 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. 

o 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). 

o 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. 

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

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

o Environment: Environmental evaluations should begin as 
early as possible. 

o Indemnification: An indemnification pledge from the primary 
supplier would be useful, but not as critical given the 
qualifications to this "guarantee." 
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III. U.S.-ROK Joint Venture 

A. Venture Accompanied by Binding 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. It would also guarantee to the DPRK that, in the event 
the reactor project is terminated, the U.S. would ensure 
provision of the reactor. 

o Agreement for Cooperation: An agreement for nuclear 
cooperation would IlQ..t. 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. 

o 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. 

o Nuclear Trade Sanctions: A waiver of sanctions under 
section 129 of the Atomic Energy Act would IlQ_t_ 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. 

o 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 
indenmification 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 ·aest 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 nQ.t legally 
commit the U.S. to provide a replacement reactor. 

o Agreement for Cooperation: An agreement for nuclear 
cooperation would lli2_t_ be required, nor would the DPRK have 
to accept in principle the terms of the agreement for 
nuclear cooperation. 

o 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 Trade Sanctions: 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"). 

o Trading With the Enemy Act: The U.S. joint venture partner 
would have to obtain a license from OFAC. 

o rerrorism 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. 

o 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. 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. U.S. as General Contractor 

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 in 
the joint venture scenario, this approach could be backed by a 
political commitment Q£ 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. 
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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 Proiect 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 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. 

o Agreement for Cooperation: Unnecessary. 

o Minor Components: No steps necessary. 

o 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. 

o 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 Indemnification: 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 Cooperation 

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. 

o 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 safeguards. 

A provision permitting the United States to apply 
fall-back safeguards (i.e., U.S. inspections) in the 
DPRK in the event IAEA safeguards 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 
safeguards 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. 

o 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 
yet allowed special inspections to take place. 

o 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, if any. 

We might mollify Congressional concerns by proposing an 
agreement for cooperation with the DPRK that would 
permit Qilly 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). 

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

o 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 IlQt. 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. 

Atomic Energy Act: Export of Minor Components 

o 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 ~ 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.) 

o 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. 
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o 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. 

o 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. 

o 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 

o 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 issuing an 
export license.) 
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o OFAC could issue the required license, or the President 
could relax the ban. Neither action would require 
Congressional consent or consultation. 

EAA Terrorism Controls 

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. 

o 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 Il.Q..t make such a contribution, Commerce 
could issue an individual validated license for its 
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. 

o 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. 

o 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.) 

o 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 Reguirements 

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

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

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

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

This requirement would no..t. 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. 

o If the Department of Energy were approving the participation 
of U.S. firms in the North Korean reactor project, 
environmental documentation likely would nQ.t. 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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Baokgrouza.d 

ve:r~!1c;ation of the ir:-ad.io.tion h.ietory of th• rac:entl.y 
cl:i.11eha:r~ed s MW• reac~n,. e?o't'e was a vital pa.,; of ehe 'IAEA' a 
~Afteesmene cf che gorrsctn•S6 an~ complctcn~~o of tbe D~R~ 
J.u.lllsl decla.r:ed.on. The gga.l wa• ~he deteet'\()n, at a high level 
of confiden~e, nf ~ny to:al or partial ccre replacement du~in; 
a reacl:o:: •hL1Ltluvm pi:ior to tb.e ro11oc;it,;gr con'lin9 under s&fe;uude 
in J.9S2. Since the VGTi.~:Oc:at!r.i,., m~a.aurr.• fo:r:eeaen and requested 
by the IA.EA could not tie carri1;1'1 ui..L. dui-ir..g the Mtiy/Ji.ma l.994 
tuel dia~harge, other potential me=bocb for v~r~fying ~he 
declared. opAratl.r.g hii;t.nry have .baen ea.re:tu11v rc:viL•w=IJ by ~e 
T.>JlA in ~ecen~ weak&. 

Verific~cion methodM revie~e~ were: 

- fto~ deotruocive &~alysis ~NDAl of recant and 
pr*viously disch•Z'98~ tuel, 

- maasu~em$n~s on core atructural Materials, and 
- ~dvane•d envircn~~~A1 aampling techniC{Ue1. 

Each. 0£ the propo1u:u1 ""'"'~ne>ds hae l)een evaluated tt5:1e&.l.nut the 
following objectivew: · 

tc provide concl~11ve resul~a atx.J~~ ~he core his~c:y; 

tc ;illow im.plementa.t:ion i:ana evaluation within a •bort. t.ill'te 
~A~iod. i.e. in a matter 0£ month•; . 
to a~cid rajQr.r.inn by the CPR.X for o~eracign&l re~eons. 

The mo111t im~ortsnc c:riterion i• t:tlat t-.h~ meth.cd. must provide 
CC)D.C1lusiv1.1 , nft"JT.'mac.1on on the Qpt#r11Lln9 h;LdCotj' e.e Go hiwb 
ao~fid•AC• level. 

Discussion 

.Pu al J.lJlA 

Noc-de•tructive e,.gg;,y of discharged tuel wa.s the method 
originally ~ropca~d by the IAJ!A fer vorify~n~ ~h• ~eela~~d 
oJ:'era.tiftg hi1t:.ory. ApproximateJ y 1 oo rod.11 !rot\'. lAEA sceci!J.ttd 
lo~acion• were ~o ~a aelec~~u ~1d segregaccd during !uel 

~vv"' 
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d18CAa~gc in prGparation for d seri~~ ~t measuremen~~ :c be r.iad~ 
~ithin a tew rn.cntha. A~Q1t1onallv, 2 ~o4s dis~harged in l~j2 ~nd 
~l•~~0 wider IAIA aeal in J~ly 1!92 and 21 IJ:l•Aal~~ ~~d~. now 
lc~~t.6d in the dry cto,.llge pit. togat.her wit.h ot:.hei: di:Sch&J:ged 
~ods were to ~e e:x.~111.ine.:I. The!!!e rnea111urement.e 1o1ould have 
pexmi':ted the IAEA to drAw nnnc::.luAicr.s about: the :-eac.:Lor 
opm.ra.tinq. h11tCl'Y Wit.h a re&&11.m .• bly his-b i:on:fil;ien~" level. 

1"Iow9ver. in Mey/.T11nP. 1994. the Dl?Rl\ dischargecl the fuel wi::~,_.t 
•llow~ng the lA:EA L¢ ~elect a rep~e~cnt4~ive ~ample of fuel rods. 
Moreov•~, the opQrater did nn~ ~eep verifiable records en the 
or~·O"' n.;:;al pc:i1i ':ion of fuel rgds .i.u r.:.he core nor on the to.r:get 
loc:at.ion in t.ha speri.t fuel storage. Cenerally, operator raco:rd. 
l<ct:pit1.g has been weak. For example, the IAEA inepectc•is have 
l"lhlervea the! lack Qf .i.\l.:=ni:ificat:i¢n number~ on fuel rodg, ~he 
aiatribu~ion of ~eigh.hg~ing rQd• i~~~ ~iffRrAnt &tQrage baeke~s. 
the preaenca of recQX'd.s &1howinq Llu~ •a1ae rod being unloaded 
repea~edly at different t:i~ee Dnd the p:eQer.:• ef fora~tt•n rods 
in ~he reactor in the fina1 ataqe of core discharge, 

Ne~, ~f~~r fue1 ni~e.h~r;e, wi:hou~ the possibili~y to selact and 
measure !~el rud~ fxgm known positicn• in tha co~e. NOA can Tin 
longc;.- pr¢vicie reli~l• intoma.ti nn ~n t.he opera.ting history cf 
the rsactn'I". · on the otte h':nd, tna &D1litzr to detect pa:-tta.l ccire 
retueliing ha1 been i~retriav~bly lo~t. On th• o~her hand, t~e 
meat.iu~ement of fuel f"Z"oTI'\ a '-!'P.Citic core channel (1•8-6) m:Lsht 
ha.vi incUcated • with ta. lu~ ~oniiQ.en:e l~vcl M wh=le c:ox-e 
:.·cit~ell;i.ng, if o.nd. only if one oou:d acc:apt tr.e opera.tor' e 
•tat:Am,.T\t'. t.hat c.o roe! relh\1!!11ng h1.1 l:leei:i. done in the poet. 
A~c:ord.Ln:i 1.0 the operator' a J:Oco:ds:, che four rode f ?'O'll'I this 
ohpnel and f;roft'I four nel.ihhtlring cr.annels are scc:i:-ad in a single 
h~eket. au~ ~~ muat be ~mph.a.~l~ed that th~8e mc•m~~c~~n~e wculd 
ua ~a•ed on the acoeptano• of unvor~fied ~·~A~or records. p.,r-.y 
attempc by th9 ~~Rr.ator to sl.Wetitute fuel fr~m other lccaci~nD 
~ould be ditficulL ~u de~e;t. It ie noted ~hat tha importanee 
of channel R··R-(; wa.c ftl.C•~ probably kl:lot.m eo the oper&cor . . 
The t:\el;&l;llUl:•ment.11 ¢fl. p:reviou.ml.y discharged ~ode (th• r.\ln roos 
under seal and 21 de!eetivs rod11 placed in dry 1tc1·i;1.y4::!) would ce 
ct in~are&t, 1! ~he 2l rOdi could be ee5rogated from a ~gCal Of 
6?0 reds now ~r. d.%"y at;crage and if t.he ~t"Jlld.1tion o! the ~erect.1ve 
f\lel 'l"od~ would al.low band.liner and mea1:1\.l.t•m1tnts. The in!~~lfta.tion 
con~ain•~ in the previo~1ly diachargea ~odo Ci991 •~d 19921 has 
indaecl l\ot been :.f !eceed hy r.hP. recent fuel dischar;e- p1·i;e;ed.uxie. 
H'owevet", recovery r.i.C L.lle 2l. ~c:icie hae bcoome. praet:.i.cally 
.Ln1pc:undblc-;, •i.:n.ce ~eo.:rly GSO additinT'lal rods have bee.n 
inciiac:rim!.nately placed 1n che d.iy ltQrage pit.. i\l.rthe"'orc, 
healch ha~•r~~ Lu the inspactor8 woul4 be •••o~iatad ~ieh fuel 
ha~dlin~ in the dry 1tore 

~or• Btruccura1 Mat•r1al 

AnalyliliG of ~er~ Rl":rnct.ural !M.'t1rials can provide info:1.-mation or'. 
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'tho i.necgral po~er g~neraticn of a reactor. Mat~rialti coruiid121red 
hy the J.At:A tor L.h~ S MW'e reacto~ iAi:l\1,..ed the concrol rods, 
sta.1nle1111 c.tee l ab5ci,.h111:r rod.15. prwa•ure v••••l, .no gr4phit.e 
mcderlittor. ~ecau1c Lhe co_,.trol roC!.a an4 ahl'lnrl=e:r rods are 
removable and ~o~ld have bean r•~laced, they nave cean ditrn1iaaed 
as o~didates. ior the pressure vessel, ~t wa~ det•ll!'miaeQ tha.t 
~h~ Lew core expoa~re oguld net have produoad s1gn1ticanL and 
~ttlava.nt:. i:hangca in the ma.tir::r' a1s. Thie lsaves th.e ocre grciphit;e 
modorat:or as t.h~ only posaiblt ca;nd.id.aee. 

The propoa~l f o~ detennininq total reacLu~ power generation f~om 
anQly•i• ~t gra~hi~e impuritiea nao bean carefulJy looked at ~y 
~he 1A&A. While tho ~•• of thit met~od tQr hjgh-paw•r pl~tcnium 
p~oduction ~eR~~ors ct t~e o.s. -eapon V:og~amme ~ae aaid to be 
satiatecc.1.a.y, !.ti! appJ.1oa:hili.:y r.n r.he the I:1i'RX r9•cto:i: ~a• 
dismie11ed du• co thei tcw !lueaC'e ant.1 J..he need to tue ciei:tx-uee.iv~ 
samples tnac ~oul~ damage ehB ~e~cto~ ~od•rat¢r. 

Bnvironme=e~l S1U1Jpliug 

¢n tho baa is of i f'.s exPerienca .i.J~ Iraq a.nd in the d.e'Vl!lcpment ot 
an.vi:onmental ~..,m~ling for- f\lture cafegi.i"'rtiA !..mplemen~at!cn. t.he 
IUA haa eval\la~•d .•a.ve"?a.l advanced tthvi:-onraenta.l sampli~; 
method• tor :i.eai--terrr. u.11~ it:. ehe 'DPRX. 'l'ho !ASA h"u; ooneluded 
that. auch meth~cis c;innot }:l:).Povide conclU01Va evid~c.ce of past. 
operating hiato~ of the reactor ~or cf ~h• vol\urie of 
~•processtn; carried o~e in the nPRK. 

Conel.uaious 

Sa1ed. on axtansive technical d.1.~1..:1.asiona in bou.a• and wi r.h 
teChnicaJ. C)::perts f:'QUI S'5VCJ."a.l CIQUJ\t\¥'ie11 £ami' 1 =IT With ~aB • C00l8ci 
Cira.phite s:-~aetoro, the IAEA has ccmclud.ecl t.ha.t NllA of the 
diaeha.rged fu~l can no lcngel.· p:-cv1da info~tion of a. 
8Uff1ci1nLly high eonfidenoe level. about the core histozy. 1.e 
th~a at&;$, the NPl m~thQQS wo~ld lia.ve to rely o~ unv&~if ied 
n~~raecr's records, 4 face vhio~ ~I in contradiction with ~he 
role o' ~ha I~ which ia i~deed t~ verify operator's statements 
and ee reach it~ own indepan~ent cc~cluaiona. 

The other methods c=n11.ider111~ ~an.not ~?'OVid.e au.tficientJ.y reliable 
infoi"Wlt~nn. have a po~ential for a~iguoua result1, or imply 
tal<.inq eampl8e th~t ~o~ld dam.as• tbP. raae~or core e~ructuro. 

Conaequently 'ne poasU~;ility :o verify th• C'er• hi Atory :nas heen 
irr~c~ievably loat. 

J 
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FOR THE VERIFICATION 01 'niE INITIAL INVENTORY Ol' 'l'RE 

OPRK 

H~vi ng lost the O:l,IJ.AJL"Ll.ui.ity to verify the declared ope:rating 
histu.r;y of the SMWe React.or, aa a direct result of thP. Ul:i'KK.' s 
non cottt'liance with its s~fAgua.rds AQ"reement, d.l.itl with the DPRK 1 is 
denial nf Ageney ac~~DS ~o ccu-ry out epeci~l in&~ctions with 
:;eg-i:1..l·d to additional information and the two waf:lt.P--related sites, 
certain measures shr.iti1 rt be taken to corrptu1sat.;e for this lcl$s with 
a. vi P.W toward assessing the poeaibility of ve:rifying the 
~"Ul.l'pleteness of ehe OPRlC's initial reixirt. nn nuclear rra~erial. 

Most:. of thf!se measures fall within the ambit of the 
safeguaz:-ds Agreement concluded tietween r.he DPRK and i:he IAEA. 
While some of the. mAasures are not ~licit.ly provided for in the 
Agreerrent, the;:y are consi::1tent with t:he Agreement and could. be 
taken on the initiative of th.I! n'PRlC . 

.Arrong Lhe neeessa:y mciltrureS a:-e thol:19 identitied in the 
attac:hments to this paper wit.h respect to the 5MWe Rt:acLor and 
to the speci.ril inspectioii .l11 connection with tho waote cites . 
The !ollwi:ng al.6e measurco of general application in t.h.P. DPRK 
which, tilken together with t-.hnse identified in Lhe attachments, 
~ld a~~i~r the IAl!'A in verifying the correctnass a:ld 
canpl~Leness of the D~RK~E initial report_ 

Siles, ~nfonnation 3!}d. eq!.lipmant 

The IJlr'KK ShOUld: 

• provide r.nl'!TPlete disclo~ure of all past and present 
aspe<..:t..s of its nuclear prcsrrams, including a l1 
holdings of nuclear ma~eri.al, nuclear-x:elci.Led. 
equipMnt:. and. produc.:W.on and support facilitiea and 
loci:i.Lions. To this end., the DPRK should allow t.h?. 
IAE.\ to discuss ma.tteYR related to the nuclear: pro;Jram 
"":i t.h aey personnel at A site or fo.c:ility under 
lnspeccion, or with any State official whom t:he Agency 
deems a.s necessary in connection with iLs verification 
nf the init.ial re~rt. 

+ provide the AgP.ncy w1en a cou~leLe invento~ of all 
nuclear ttld.Lerial, inc:luciing that resulting from 
uranium mining. 

lJL"ovide the 'Jv;cnc-r with .n inventory of a t l nuclear 
and non .. nucle~r material, ~ipm~:.nt a.ud it.ems included 
identified .l.1l INFCiltC/254/Rcv.l/Parti:: 1 and 2. with a 
view toward ensuring tha~ snr.h ir.ems are all used in 
connit.r:r.ion with d.ecll:l..lt:d nuclear activiciee, or in the 
Cd.Se of due.1-uac items, that they a.re not be~·ris nAed 
in unde~lared nuclA~r activities. 

lfl.J VU;:) 
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• provide an ii.wcnLo.r.y of all faciliti~~, inst.allatians 
and sites where there lnve been, or are ~ing, carried 
out, or are suir..rihlf!! ot canying out in, nuclear 
c.ctivities of any f'oz.111, lm.:ludlng but:. nnt limited to 
research. fa.cilitief;, l~rntory- scale i.nt1Ldlla.tions 
and piloc planes. · 

Ac":C8Sffi ~Q infOpnatiOnL lOC&ti9IlQ1 eQlli"prnent and perS01ll1;1 

The DPRK should: 

• p.n:w lrl~ the IAEA imnediate ;:md unrestricted accesc to 
any and all information, locations, 1:::1qµipr.ent, records 
ran.Ci per.sonn~l deemed relevant by the IAEA to the 
.Agency's v~i~fication ac~iviLies. 

* provine full, C'oet"plete and prompt re:aponses to any 
questic.:.>1l!!i u..c. ::te~ests for aMit.ional. information from 
the I1\E1\ rolcvcmt to the IAEA' ~ ver1ficat:.1on 
activi.~i es. 

* pennit the IA£Z\ to inspect ~ number of ve.r.-lfication­
relevanL Sites or facilities sinulta.neouCJly or 
sequentially, and to ct.m.Uuct. 1Jilaml.Ounced ina~ct ions 
and inspections upon Ehort notice. 

* allow the !>J.?A to implemeii.t. i:ldditional rrodP.s ot 
inapection and verifica:tion, including prolon;ed oL· 
continuous presence of l..n5;~ctora. 

• permit the IAEA to inDtall conta.llmu::nt and 
~u.tv~illi:Ulce equipmen~ and. devices and facilities for 
obce~tion, teeting and veriflt.:d.tian act.ivities. 
·1'hP-~A m@a.sures c:oW.d include the use of new 
i.D.strumel1ts c:1.url technologies, SU('J'\ as renote and 
environmental monitoriag aw! other rrcnitoring 
t.echniques . 

. * ~rmit the IAEA to physically verify the lnvt!Iltories 
of nuclear mat.Ari a 1, and to take and to ~lyze 
sanples of rw.clear naL~t·ial and other it.P.ms relevant 
to the 1'g'ency1 s verification activities, as well 1::1s eo 
remove and export. A;=impl~i;:i t:rcm the OPRK :for amlyu:i.11. 

* rrennit the IAEA.. to mark, to tog and to othe1:'Wi~t:t 
Ldeu~ify any ma~erial or ocher item.~ relevant to ite 
verification activities. 

should assw:e the Aytuu:..y the right: r.n request. 
receive, e...""<a.mine and COJ?Y <my record, dat.a or 
informat.1on and to reta.l.n, rTOVe, or phocograph, 
including videotape, any item re lt:vd.Dt t:.o t:he Agency' s 
verif]r.~r.ion activities. 

It!.! vvu 
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ghould asm1rP: the 'Agency the t·i~hl. ~o take and retain 
continuous custody of. a.ny m;iterial or item designat:ed. 
l;iy the Il\Eh when, in it.SJ jud.gememt., it. is necessacy to 
dO so t.o maintain the int.t:t,it"lLY of the veJ:"ification 
activiU.es. 

The OPP.K should ensltre prt"XT"pt:. and unrestricted w.:i.l..r.y 
:\ nt.o and exit f:·om l..he State of ~ off ici~lc, ana 
IAFA p~rty, muppliem and equipment. For eY~l'fl'lle, 
l\g'ency officials Rhrn1ld be permit:t:ed. to enc.er the 
St.ate With a Onited Nations Iaissez P~Qeer or 
Cert~fica.te, without being :required t9 seCLJ'l""P.. a visa 
or w1th assurance; r'>f automat1c granting of vi:sae of 
unlimited dur-dLlcn. 

~ officiaJ.lil, ~nd IAEA property, supplies and 
equipment, wiall be granted unrcstrioted freedom of 
rrovetnent within the State in ccmnP.r.r.ion W1th tlle 
implementatinn of IAEA ver1ficat.1011 activities. 

The Dt'RK chould pr0ttptly accept the designation of the:= 
ten IAEA i n~J;?ectors as p1·o~sed in the I.AEA • s lettcro 
of lB December 1~!:>2 und lO March l99l, aild t.he 
designation of other additional inSpectorD, ~s 
reCJ\.U "t'M tiy the Agency. 

Tho !!IE.A should be assuYP.d the right to c;umru..1.nicate 
wi r.hin t:.he OPRK d.lld f:rom the field with I1\FA 
H~dquarters in Viel'lr"la without any n;.rid-r;mc:P., by 
radic, ~at:ellit1;1 t-.P.laphOne or oth~L' forms of 
~ottrnUnication, ~ocludin9 those of tho Il\EA.. 

'Ihe IAEA Sholl 1 rl be assured Che 1:i~ht to use ceded 
corrrnunicatiom1 within .. the DPRK Md between Agency 
offi~ials in the field and in Headqui!lrr.ars. 

l99'1-0'7-0l 
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SPECIAL INSPECTION DRAfT.Rev \. 

• To i,1.~'>l'lle lhe question of incon:;istcncics a.rising from the ~ample analysis of the reprocessing 
plant a n:qu~ for 1c.ecss to additional information imd two possible waatc site:; w:i.s done in 
efforts to verify the correctness iind completenesio of the initial declaration. 

• The CWT)'ing OUl of the special inspection becorneg now more imponant part th.an ever before, 
be~u~ due to the improper discharge procedure applied by the operator, the opportunity for the 
IA.EA of the i;onfirma.tion of the irn.diation histot)' of the corf: the S MWe reactor hu been 
irretrievably lo&t. The loss of th.i~ il\formation needs to be compensl'ted, to the extent possible, by 

other measures. 

• The conducr nf rhe in~('C:Cticin dcricndi;. grea.tly on the co-operation provided by the DPRK. The 
niiturA nf ~uch co·opcrafion extends from the provision of lnformat\on to acrual work at the sites . 

. . 
• Since a considerable dme has passed from th~ request for a special inspection. it should be 
note4 that there could have been enough time for concealment ur »anitizin~ ur lh~ ~hes and 
destroying as well as hidin¥ ofinfonnation. 

I. lnformalit111 rt:quire111e11~ 

•The DPRK shuuld provide Lhc: infuums.1.iun un ii~ 1ci;eiui.:h am! dcvc:\u"nu:nl pcu).1.11munc fo1 
n~pr(l~~inl'.. in1;luui.i1~ Lhe cb1·onoloa)' and loe&tlon of any cixpecime1\lal facilities and laboralorics 
Cui Utldialion and proc~i.ng, The DPRK should also provide opera.tin& rec.ords and reports of 
such installations, includins origin and qu~tities of nuclear materials irTadlated and processed, the 
current location of the nuclear material, and the quantities and loca.tions ofwutc: produced. 

• The DPR.K ,hould provide iitl the lnformotion reg11rding nuclca.r WA:ite treAtmont including the 
R&:.D progrGZns, And the chronologies 411d loc:itions of ~y e>eperimenta.l f:Lcilitiei; nnd 
lllborn.torie&. Operating records and report$ of such installations includins the origi,, and qu:i.ntities 
or materiali: rroeessed, and c;urrctnt location of such materials , should also be provided. 

' The DPRK should provide de.sisn drawings and' drawings as built for the lRT waste site 
(Site 8) and the site ne111r th~ r.,rrnrJ'\~$ing plRnt (SitP. A). ai. w,,11 as thP. C".hronology of their 

constm~t1r,1n anc1the11.<E'!, Mel the inventory nf wa.,te. 

2. Site A a~LiviLl~~ 

• EA.41lU&lC information and dedAra.tion5 received. Analy:.:c: it against other available information 
and e~ta.bti,h the: inspection plan accordingly. 

• Char:acteri2e the construction of the waste site by making accurate measurements of outer 
dirnensions and compare them with the: a.s built drawing~: ma\ce photographic records. 

1 
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• Charac.t.~ri7.e t.hfl smroundings of the building usinc ground penetrating radnrs to detect any 
cavities or pipeline!'. within \ nn meters from the building -.nd compare :ss;liniit tne dniwings. 

• Mak.~ gamma and neutron mapping on the flMr anti surroundings a.nd take smW' s4mples 
(Lhc:sr: are samples prior any destruction of constructinn) ~nd $oil samples . 

• ltcmo .. e Lite suit from three side~ of the buildini;. Characterin~ rhe underground parts of the 
building by mcasurin~ i~ dim"nsions: Identify possible penetratinn~ ;ind measure wall thicknesses. 
Make a complete photo rccu1 din~. 

. 
•~fake n gnmma. and neutron mapping around lh¢ building for the ground wall it net ral:e smear 
samples at selected points (c:.g. at penetrations). · 

• Based on the infonnalion above, decide on the points of a~c;.ess lo lh~ inner pans of the 
building. Take sample& from construction 1na.tcrinl~ to de.tcnnine any rci.:enL construction work. 

• l lrill hole~ to accesi the iMer parts. ropmt mNSuremcnts ii.nd take nmplcs. fu1 41.mdy:tis. 
Talc'P. f1hntngr11phie recorcis. 

3. Site b a~~ivitiP.~ 

• Examine information and decllmuil'.\ns received. Analyn it againlit other avnilable information 
ind establish the site aaivitie.' accordingly 

* Uncover Lhc; ~iLt: by moving the soil from the top of the sft:'rage. Collect soil samples for 
analysis. · 

• Cha.rnctcrizc the caastn.ic.ti\ln by 1t:w1c.liu~ a1.:1.:untte dimensions and cnmp)\J'e the.m to the 
u built drawings; make c:ompl~e photog(aphi~ 1c1.:urds. 

• Take 'meari; frC1m the top of' the storage, ptrfurn1.s211uma anu neutron mapping of open pits. 
Compare the results with the declared '"ontenu of pits. 

• (.'.hara~terize the surroundings of the storage ilround the radius of I 00 m. Us~ wound 
penern1tiii5 r~dar ta detect any cavities or pipelines. Collect soil samples ror analyi;is at selected 
point~. 

• Take samples from pit!' for rhP. t.1estn.1ctive analysis. 

• Unc;uver the sides or lhe storage at selected pnina t('I c1etl".Ct any recent construction work. 
Ci:11npiian:: with Lhc ll:i built drawings, repeat gamma and neutrnn mtipping, collect sme:ir and other 
sAmples. a.nrJ c.omplote the pliulo~rilphic records. 

't!&J vvo 
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1. Service~ required (non•routine inspection equipment) 

For the implementation of the mea.5ures identified under 2. and '3. of this paper, co-operation 
between the lAEA and the. DPRK is euenti:\I; u 1mplemenu1ian of thoite mt"J11sures will req~1ir~ 
the applic-.mon of the inspt".ctinn C'!f111ipmcnt nnt normally used in ad hnc nr routine ini1pect.ions In 
('!Articular the IJPKK should provide assistance in the following arw: 

• radiation protection staff and equipment 
• soil movement (bull dozer. trui=ks. labor.jack hammer and other drilllng equipment) 
• sample treatment laboratory (to prepare :nunple5 for !hlpmtsnt) 
• supply of liquid nitrow;cn 

Fu1 lhe1 t11(1fe Lhe IAEA will have to use the following instruments and equipment: 

_. compl1:1mentary r&dialion prot~ction gear 
• satl\pling and sample tr811$port11tion gear 
• communication systom for the field use ($atelllte with ;if~ two sets) 
• loca.l communieo.tion system (walkie talkies) 
• ground penetrating radars 
•equipment to measure wall thicknesses: 
•neutron and ga~ma mapping equipment 
• video recording and photog~phing (inclusive digit~\) g~r 

special/ 1994-06-JO 
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SP£NT FUEL OPTIONS AT NYONGBVON 

t. Ba~kground lnf ormation 

TI1e reactor in question ceased Of\eration on S April 1994 and the ccre \;Qn~i..Dll:i.s 
about: 8000 rods of natural uranium metal fusl iu Mapox Zr-SS ,c;laddUig waa 
gradually unloaded duriag the month of May. B1.1rn·up otthc fuel is reported to raase 
between 200 and 1200 MW dft witb an aveiiSge of about BOO MW cVt. Tram.fer of the 
fuel from the reactor tn the lnusrim apci:uL tu~l 1tcng; !1.;ilitiu wu carried ollt, one 
backet a1 a time, in a concrete Uilllstw cuk. iach buket consists nf Rix 
'ircumf erentfal segmeom each of whicb ~ hold six or seven fuel rods for an average 
of a.bout 40 fuel rndi per basket. Tue aua.terial of tho bMkets is thought to he mild 
steel· coated with a brown·colourcJ, anti-corrosion ~ai.ul However, the available 
information about the material uf Lbe baskets is ;o~flicting. It hu been variously 
reporwd to be nnpaiated mild stcsl or atainless steel bidly corroded lt thtt welds. The ' 
ttansf er cask nlM on a small lrnlley through A tui:u~ol abo\lt SO m lnng between the 
reactor hall A.nd the spent fuel storose buildiJlg. Sach fuel rod i~ ahnut ·SO cm in 
length and ~hnut 29 mm in diau1eter Uicludms the claddi.ns. 

The proc.ennre oace lhe u aus~er cuk arrived io the decoAttm1n11tinn bay in the :speDL 
fuel storRge building ippcm io have been the following The basket of fu~I 
f:Ontairu\d in the cask w1a uamtem:.d hy otane to one of twn pools 1.S m. dee.p or. it 
tbere were i.ndlea'tioo. tbat the bukct ooutained a damaged fuel rod, lhc basket. was 
tramferred to 1 "dry" .st:Drage bay. Moat of the fuel i• ~red l.D. abcui 200 buke&a 
stAekr.rl up t0 three b~kets high in the two contiec:ted ponls, leavi.na about 600 1ods in 
the 1:fry storage bay. About .ba1f of these 600 rods were trwftn'ed during Lllc period 
trorn 1989 t0 April 1994 as &cl ioiluru occurred m the reacior. The othc:1 halfwcre 
!nn!iferred duriag d.le .moat rceont u.aloadiag as mentimied above. It shoulJ be noted 
ti'iAt. not all of th1: 1·ods in t.ho dry sioraae are damased and eq_ually, th~rc is no RUOn 
to beUeve that 1111 of thG rodo ia. lhe two pool!1 ate sound. Tberefore, we must 
•11ume thac dlere are 1ome fAUtl fuel rods in the PoOIJ u well u io the dt'f 
norage bay. 

Although 1.h~ pools ate 7.5 Jn in depth there ill anly S m of wata ill .the them. Tb.is is 
"purified" by aradual circulation at a rate ot· S ml lb. The w11&1 Lempcrature is arowid 
3oci <.~And its acdviiy is reported to ba 100,000 Bqll. ttubbles apparent at tho; surface 
of tbA waw are attriliutcd to NaOH additions although there is some wutem thtt 
they cnuld be due tu corrosion ot the cladding. 

The ~pent t\lcl 1110ragc f agilitlee wore aot desisne:t for long ierm wterhu storago but 
ware desianed under the usumptioll that the tiiel would be scni I ul' 1·cpnJ"8siag After 
an appropriaLc rogfoig poriod. It is apparent that the Poob I.Jo not have adoquate 
filtering and purification systems, since if has been reported that iho water ia calmoat 
opaque. Nevenhelas. dirty water i1 nor necmarily bad w1.~· from th~ point of view 
corrosjon of the Magno>< ~laddiftg. which is of paramuuut coneem.. The rate of 
corrosiu11 vr the dadding will aw dtt.tated by water ~heuai1t1'7 paramoten such as 
lhe pH and conecnttatioa1 of df'Jlftterious ionic species, apedally chlorine. The 
detatled water chcmiiuy of the ponl~ in q\&CSt.ion i~ unknown at thia time. 

t'3V I /3 I J\'i.rl: ..\8 1\13S 
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The \i~ is located Around 50 to 60 km f'rom the C06"l. Comequcntly, one of the 
m~jor sources of airborne chlonne can be ruled oul. But the chlorine content of the 
water source \Jsed to fill the pMI,; is unknow11. 

2. The Problem• 

There 11t• two major prnblem.s that aw be d"1t with aeparatcly: 

1. The fuel curr~nuy in the pools, and 
2. the fuel iJl the dry storage U'Cll. 

In boib cases tnt'! lcey issue is th• very high susceptibility of M~gnnx fuel 10 claddinj, 
cort0sioa. in war.er or a humid t:tcivutnunent. It is i.mportallt to note that damp stur•xe 
is significantly worst than wen ZJ\Oragc, lcadi.ag to aravi: cone.em~ about tht fuel in the 
so-~alled dry i:torage pit. 

CcnTQsion nf the claddin~ ~ke3 two forms: 
• general iupert'ir.iAI corrosion, auJ 
• loeali,ed or pitting eorroi:inn. 

OC these. the (int ia by far t.he easiest to :slow down, through eontrol of the water 
cllernistty of the pools. The !leccnd is very diffi~lt to iWbit aad it of most rnncem 
~the present csae. Pitting cnrrosion is iaitiatcd It oxiatizig cracka, crevices or indeed 
any sQ"&tch oc the surfa~ where the p1otec1iug aurfuoe oxide hu been removed 
during ht&Cdling. Tb~ repnrts mat we h•vc r«;eived aboui the handling ot' the fuel do 
net give us much confidence thai the ruel la fre~ of su~h sitee where pitting can be 
.initiated. Pittic.s corroAinn rat.CS are knuWD to bo aocoleraied by orders nf magnitude 
over goneraJ corrosion ta.ta and me iufh1ea"4 by tbe pruence nf chlorine ion 
C"Cl1c:cntrat.iona, [Cl J, at or tn ~ of 2 FPm, M•o" sludge ind any carbon 
deposited on the fuel during lta time i.u the roo«or. 1\e temperatur~ ttf the pool water 
is alao a d6termil1in& flCICf. Ai tcmpctatutce arcwd ambient, pn.eral corrosion rates 
double for ancl i.Dcreue of only 8° C. 

Pool storage lif'e under uafivnurable conditiuus it likely to oe in the range of J0 .. 20 
weeks. It ia clear mat acrinm to takt pr°'i:1c (:Onttol over the water chemistry in the 
pools 11\USt b• iniiiated without delay. _, 

Thi: major cause of cnncern with th" damaced fuel i.D the 11 dry" store is the possible 
tormcition of uranium hydride at pla'* where the cladding is breached. Uranium 
hydride ill a .PYMphnl'ic material posing the conti.Dual possibility nf auto•combustiuu 
on C>Cpoture to air. 

3. Guiding printiples 

From experiP.nce with handling thouHAd£ of toru\ts (')f spent Magno" 1\ael one 
guiding principle has prevailed. Only fuel that hu Mt.n dry throutthuu1 its life tim~ 
has been sent to dry stora~e ~d claborut• precaution~ hav' been tak~n to enaure that 
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the ccnc1i1inns are eithenrulv Jry in the cue of 11.ir or inert in the c.ase nr ntller gases. 
Once wetted, Magnox 11.iel is 1lways stored and transported under water with 
c.::i.rcfully coritrollcd w11tc1 ch~isuy, Therefore, the. cont1ersinn from wer storae;c: 
ta di')' storage iJ uot rec:ommcndod. However, i! for nther pr~aing reasom, a. 
coaversioa to Ji y stora.ge is still considered a viablfo. t'l['tian., the possibiUtia1 are 
presented in Appendix. 1. 

4. Op\iUU$ for the Fuel in the Pooll 

4.1 Sho1·t Term Options 

Th~ ~ho1t term options for dealing with th~ ~f)ent fuel are limited. The first i3 to lean 
it in µlace. This would require purifying tl'le water in the poob LO improve its clarity 
wul implementing a.s soon u possible ~Trict control over the µH of the watct and the 
w~1~tr11.tioas of certain ionic speciM tn slow down the wrrosicn of the cl.Addms. 
The s~nd ia to trwfer the t\1el tn wet s1orage cu~ or c:ontaincrs, if they are 
available. The time scales i11v0Jvr..d here are. about l year without sepu3t. wet 
contaiaera, and up to S year£ with Apecially designt!u wet conulnc~ with very hish 
pH water scpurated from the water in the pool (~ d~c.:r ibed below). 

Withoui a more de\.liled knowlect&e af the water ch.:u1i~u·y parameters of Uie pools h 
is impess.ible to say with any c:erta!Dty how Ian~ 1.bo tiicl 1:11:1 be stored under the 
present ccndiuons. Howevar, with every day th1u puses the situ.at.ion is mast likely 
to be woneDil18 with bnfJl general and loeaJisod {pitting) COfTOSiOD. of the f'uel 
cl1ddi..os taking plaee. Without QU"cf\ll c:ontrul of tbc water chemistry more and more 
of the fuel elem.enu will fail With time l~tliug to incr"'cd fission procluct release 
ud inc:reuin1 radiological hazards co the upera.tors. We ba.ve received i.nform11tion 
th11t ihe pH in the pol'.'I~ ia maintaitled al l&bo'!lt 11 but that the coneeatration of the 
most delotwiout ioriic :11pecles, [Cll. ii wl known. nae pH of the water io rbe 
poolt ahoulcl be maintained ln the r111ae 11.S>pB>ll and (Cll sbould be lea• 
than 0.5 I·•"" to inhlhlt localised corru1iou of the daddillg. It ia importmt to nnte 
that the recluetioo nf rcn can only bo attained by renewing the Wl\~r With 
dtminetalised water. Storaae lite in I.be less than favourable ~nditions perT.11inlng al 
present is likely to he ccu.nted lD weeks, with tho most likely attack being hy pittlDS 
corrosioo reletsing caesium a.ad other aolublc nuclide& into the pool water and 
allowics the l1nnium metal tc stiu1 corrod.i.Ag. 

The expertiSft i11 available in th" UK and FranGO 10 advise tbe op1!1r1tnrK in the DPRK. 
011 how tO O(ltimise a!ld maiJl,ain tbe Water quiili.ty to cx'tClld the AAfe interim Stotl~ 
Ui plac.e for one to two yeaan mashuum, whieh is the limit eif ei'perience with wal 
storage nf Magnox t\ush1 u11der optimi1od water cb•mi•f'1 conditions to date. 
Becau!te the f\lcl bu iili~y b;cn $torod under leas thsn id~..11 cnnditions for up wt~ 
month~. we canno1 ~unL on sue, extended stcraae for mnre than about a yc;i11.r. and 
thP.n nnly if the wat.er chemistry is optimised ia the nm few weelcs. 

t$y increa.slng the vH to 13 with :a total chloride 11nd sulphate level of leu thm O.S 
ppm. ' years ot storage lif'e can be obta1nr.d wimout claddillK dctctioration. 
However. in u1dcr to achicYO these conditions it. j5 necessary to place th~ fucJ inside 
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container£ to avnid depletion of the 1,;;iu11\ic:. l~<:l due io rcsction w11h dissolved 
carbon diox:id~ 1n the pools. This wuuld.r~uirc mechanical handling l'!(IUipmcnt to be 
inetalJed at the pools and may 1'o unattractive from a safeguard~ point of view. 
NeverthelP-~~. the use of such w~t containers it: standard pracur.e in the storage of 
Magnr.nr iilels in the UK. 1nJ 1l1ey coyld be ma.de ava.ilable to l'!elp solve the prublc::w 
at hand 

4.l l...ong Term Optiu11~ 

There appears tu 1.>e only on.; vitible long term op11on and that is to Ui&11~µort the fu¢J 
fnr reprocessing in the OI'nK. or abroad. 

~- Options for tlae Fuel in Dry Storage 

l>:tmaged fuel elements, at present in the so-callt~rl dry storaee. shouJJ be of special 
r.nneem and irnp1oving the condition.5 of their storage should be a high priority since 
they constitute a possible r11c hcizard (by a.uto.c.nmbustion or uranium hydride in Air) 
in their present ~.ndinon. 

5.1 Short Term Options 

Mechanical hi.Uldling of the d=is•d fuel 5hn11ld be kept to ct iuiuimum and carried 
out with gre1.L care. It must be aHutned that snme uranium hyJ1ide has formed and ia 
unstable in 21.u. Once Q011trol of tbe water r.hcmlsuy of the pvol:s hu been ca.ken in 
hand. some s~'ioua d!ought should be given tn flooding me JJ., stcrc aAd creating it u 
a third pool. In the mc.imtime, eything that ca.D be done w dr:y the air in the dry 
store, or maintain a hcuvier than air inert gas over the fuel would be b.clpfu.L In 
addition, if' the store can be split i:to unifA, SO mat any fa~ that CnJpU is couf i.ned, it. 
would p11;veQ.t the involvement of th~ whnle inventory. 

~.2 Lont Tenn Options 

Ala.in there appws t.o be only one viable optioo and lh~l u to package the fu•l and 
Ulmpon it to be rcprocatsed. However, in this Wll Lbe dunagcd fuel '1iould be 
sealed iuto cans under an inert atmosp~cre prior 10 trWPot11.ti.01L 

6. Tnmsportation 

Both ovulazid and U'lm<ieew<' ttansponation uf si.lllilat Magnox fuels (frequen.tly 
wilb .mu~h higbor bum.-aps} bu taken place oo 11. co~tlnc basis over tho last 40 years 
TU~ Cucl tl"lmport oo.aka used to franspon Magnu,., fuel from Japan to the tJJ( might 
bi: uied to tro.JS'port the iUel in question to almu!iL any locatioll. A standvd eulr for 
ibc trlNponati.on of Magnox foel Is available: in the; l.JK. It weisha 60 toanes and 
\iOniains wacer with the pH>r t .S obtained bv adding NaF. Cosem1 in France has 
aimi.lar c.uk.i (lU 17) whi~h weigh about SO tonna. Our i.nfonna,ion itt that the 
~pacity of the crane io thft 11t0rqe facillLy i$ only 3S tonnes. Betides the problem of 
dealing with the weight nf these casks. sonic sligbt modifiQtiom of the intemala or 
the casks may be nt~!!llY to ~pe wiLh the di.ff'erent &el aeomei.try ln both cues, 
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the ec.sk$ ~re capable of holt1ing about tlve toM~S of fuel. Con$cquentJy, in principle 
9 or tO culcJ would be rP.qUirtd to ship the whole iuvcntory. However, nince the 
packing fraetion for this particular design of fuel b u11k11owu, Q)nsich1~bly more than 
l O fluks might be nP.C~~ary. Although both d1unaged and sound fuel can be shipped 
together in these tla.~ks. some assessment ur the fuel would ha.veto be made on site to 
ensure that An excess of damaged fuel did not go i.n any ono fl:ask. It is estimAtr.ti rhitt 
ii the Uk fla.c;ks were chosen tu t.rl05pon this fuel, and a suffieient number could he 
mRri~ available on time. it wuuld take nine months to get all of the fuel off the site. 

It i:eems unlikely that li~blc:r cu)cs us'd for shipment of dry spent thr.1 from research 
rr-~ctnrJ; could be adapted 11id ~ted for wci iransponatio.a in time rn he of use. Thus 
it .1tppcars that some ingeuious way of dealing with the heavier ~sh wilt have to be 
found One possibility is 10 import a Cl'8DO of the appropriate size itnd, either remove 
the r(lof of the buildin~. or dig a. tcm.poruy pool outside the h11ilding and use tbc 
existing transpon fl~k as An intermediary bot1.11een the insitle rool atJd the outside 
pool. Since this wilJ be a tim~ consuming business, and wA may have only a ye!U' w 
ptay with. aetion tu plan the uanspon of the fuel should bP.ein as soon as possiblt=. 

The minimum wuli111 time for fuel prior to thipmeat in Magnox ca.~ks is 90 <layi.. 
By the time th11.L iaUY .mngcniCfltl eould be m~e for tnn.,potting the fu~l, it is 
uollke!y that imy fu11l1er cooling time for tbe fuel would ht. necessary. 

7. Dec.ommiHiouing the wet sloriage 

Storag~ puob for Magnox fuels have been decontsiminated and dCC1JmwiJsioncd. The 
procedurd have been s~ out &n detail and are fairly SU'aighef'OI'W'4Jd althauch ti.mi; 
CQnsumu1g 1nd costly. In plU'ticular, any active sludge at the buLl.oll'l of the pools 
would have io bo chemically treated udlor ccin~nlidated prior to bc:iAA sent for final 
diipoentl. · 

8. :Recuuamaidationt 

Thi.:: nature of the Mo.gnox fuel is such thllt it wiU almost "'"1lainly have to so for 
icproccasi.Dg somewhere in the not too distant ftmue. Wl1ilc th~ dis~uaaiom ore 
uugoing. probably the safen and most ecnnomical of the int.cirim siorago option• is cc 
leave the bulk of the fbel where it is in the rwo pools oa aite. The water chemistry 
should be optimiatd without delay and mala.iained to mi.Ww.iac the corrosion r.11.te ot 
the fuel cladding. Oe:alins with the ttamased fuel is mu1c problemati~. Jt 1bould AOt 

be Jcf\ in ita current ~ndition ma h.umid .. dry'' store. If poaaiblc, it i1 rCQozn.meacled 
that the dry stor• be oonverted ta a thltd pool with the prescribed, optimisod waw 
chcmbtry. . 

Damaged wet fuel from the pnntR muSt D!Jt be allowed to come into contact with the 
air. Ith ta.nnot be shipped in a wet eonta.in\n, it should be wefully dried in a bot, 
inert gu 3.tmo&phere and s~..aled 1.1'1. an inert llLJJ1osphe~ in ~w. 

I Cf 
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The pools should be ~leaned up ·a:i soon as pOi5ible '\ll'ith thP. help of ponable 
technology from 'he W~t. It u csson.ti.tl to have elw water tn he able to 3ec what is 
going on w1J l.U be able to marupulite underwater t'.qnlrtment and tools. 

9. Task J,i~t 

,, l Short Term 

1. Th~ pH of the water ir1 the pool~ mUJt be kept in ~c~s uC 11. S. This should be 
checked on. a routine basis and prol)er records kept Pun~ NaOII should be u3od to· 
maintllin the pH. 

2. A source of demineralised water e&p&ble of repJaciug at least l 0% of the water 
C11p1Qty of the poola per dA.y must be round or purlable eq~ipment provided from 
Abroad. 

3. Me~ureaient of the LCI} iri the pools mu:5t be 1uadc cd .rcpc4tcd on :i routine 
basis. If necessary w;t.h a ponable measunsrncm set prcvidc:d from abro:id. 

4. Tbe water iri the pciCll~ must bt continually pur~cd with dc:miner~i~ed water io 
reduce and maintain the (Cr] at or below O.S g.m . · 

S. The dry store fuel ahnuld be put under an iueat 813 a.tmo1phcre or nooded and the 
dry store tteat~.d "!l fl Reparate pcol. It nei1hCI' of th.c:so solutions is practicable, 
then the fuel stu:m1d he physically sepat.iated u well u possible, so that in the 
wif"ortunate evertt nf a fire. ir is coofinw to a small unit. 

. 9.2 Longer Term 

1. A solf.eontAined, submersible, iua-ex~baager ~mplete with its own pump, zeolite 
filter and r~in!I should be lmputl.C:d to remove nuclid• from the water. Ref.ides 
hclpi!!g ro reduce the radiolu~iw' huard tc the operators, it will avoin later 
problems with radi~tion flcld!i iu lhe fJlton 

l. A portable warer cb.lller sbould bo Im.port~ to reduce tho temperiture of thf! water 
in th• pools to about 1 !I or us· c. 1b1s wUl acbicv~ two importmt sval•. TU 
first ia a substantial tie.crease {about fbu1fold) in the ra.tc of co.rrooioa, and the 
secand is to inhibtt the growth or aJ31e aud hence imprcvo the clarir of the pools. 

i. S\1lphate and r.arbonate lom ahould ba 1cduccd to leas than 0.2 g.m· aad 3 kg.m4
, 

r•pectively, a2ain by pwging with 1,h:ani.Deraliaed ..,ater. 
4. Actions ta plan 1U1d implcmect the UNJSport cf the fuel 5houl4 be initiated as soo" 

as passible. 

r< 
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APrENDIX 1 

. Conversion to Dry Storage 

Dry storage of M~guo:it fuels hu been suc;;ecsfully carried. out atiri r~ nngning at 
several sit~. However, dry storage of this. futtl tnust be really dry and although this 
does not involvi:::: high tcQhPology the buildinss and air ~r e;,.• control systems are 
fairly cli&bor1te and ()Quld noi bo c;onatnJeted rapidly At the site in question. Ia 
iJdi.lit.io&l, it would not bo 4tl idw solution for thitr dtmaged fuel whjch would have to 
ti~ dcclt with acpuGtely. It is important to nntP. rhat bulk dzy storage of Magnox ruc:l 
ll~ onJy be~a c:aniod. out oa fuel that bAll rP.mained dry throughout it3 ur~. No 
tuuve1.,ion of wet stora.ce to dry storage hA• f.Vrr been attempted bccau»e uf tlic 
'1ifficultict of dt')'ing 141et fuel and the dAlllflrS Of handling failed fuel in which 
pyrophoric uranium hydride maf hawt. bH.n formed. 

Dry Storagt 

It ia ..,ery important to note that any damaged fuel at present in Llu: IJO~ls, or fi-cl 
which bc'°mea dsma;ed by ccrrosion hetween now and the tim~ it w.ay J)e decided to 
switch to dry stcrsge, should not be Rllnwed tc come into amuM with air bcc;au.se or 
tho risk of auto-combustion mentst.1ned above. Consequently, 1111 •.,;~uatc method of 
sorting the spent fuel into 1ounrt rods and rods with pcm1;t1 it.Let.I c.lodding, without 
exposing them to tbe air~ 'WOUid he neeessary. ln 1dditiu11, the daa'lagcd f'uel rods 
would have to be dealt wirb scsparately, either by sealiJix Lbem into c.oo.tainers under 
inert ps afttr careful dryins them 1.n a ·ho' inert gu iauuusphcrc or maintaining them 
in wut storase. Bcrcause of theAe dltllculties, dte w11vc1"Sjo11 from wet to dry storQge 
is not ;a.dvisable. 

However, if for other rf!AAnns, a switch to dry ~LUHtge i1 still considered a viable 
option., probably the simf'lat and most «oonumical dry .store to build and operate 
would be bued on C.:A NDU coo.crete silos ut 1 miui ve:sion of tbQ Wylfa dry storase 
lacillty \lied to storP. M1&nox t\Jcl in the OK. With some modifiectiom the studard 
du.l;n of CANDU si In~ rDuld bo adapted tu house: tho fud in questio~ it it un be 
thorwghly dried. It i~ estimated that abuul 20 silos would be re~ired to ho\lle the 
1000 rods. In a dry vault o! the Wylfa 1ype, th~ building is maintained at a 1li9b.t 
negati.,,e pressure w;th dry, filtered ail wollug the fuel in Yerti~ optn tubes by 
natural con'1ection. 

GiveQ the re.l~tively low bum.up ur lhc &el. iD question. ii is 1.1nlik.ely that further 
cooling of the fuel would be ua;.essary prior to ita transfer to mQJt forms ot' dry 
storage. 

r [,. 
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0•uiblc a,.istancc from IAEA for lno.odu<tion or L WR Technology in DPRK 

As a peu-t of th4: tecbni~al assistanc-.e rirogramme to Membc:r SUtles, the Aien~)' cail provide 
· advice on planning and implP.mentation of a nuch:1r µuwer programme:. The usistanee is 

directed tow:u-ds cr~atine nati()nal capabilities fur discharging the owner's functions 3tld 
regulstory functions whir.h are a minimum rc~uiietm:nt. 

The ctlttcnt Agr.ncy advice to Member Stares ls to 'onsidar implementation of a nuclear 
power project nnly if there is 1:& 4,;0ntinuing nucltar power programme since the inti'~.~tructure 
ntt.ft.~~ry for a succes~(ul µt·ogrammc is quite extensive. 

The first decl~iuu to be made by the State -is whetht!r a nuclear power programme i:!:l 
economit;ally justifiable; for the country taking intn consideration other generation uplio1t3. 
for this purµosc, the Agcn~ rt!~&l\mends undt1rt:1king an energy and nuclear puwcr planning 
study. Assistance: cun be provided by th~ Agency to undenake this ~tuJy. 

Iu co.sc of a po3itivo outcome tram the study. it will I.Jc ncx.e~suy to cany out additional 
studies to :Jupport th• dctcision rnr al nuclear power µrogr~c. In pcrticulQr' a feuibili~ 
nudy mw;L be conducted to r.n!ftlrc that an NP Pl'ogrami:ne is ll viable one from the technical 
1.nd financial viewpoint~. 5ources of nmu1cing for the project have to be established. 

The n~xt impornmt aspect is tht Lypc: and Jizc of the plant and the type <.11" <".nntract for the 
first NPP. 

In the case of DPRK llie assumption is th3t the technology tn be chosen would be b~i:U v11 
Light Water R.~~lUr~ (L WR). There are two types ot' !. WR· t, namely pressuri1.ec.l 1il(l1L wat~r 
reactor (PWR) and builing w.cter reactor (BWil ). There are vendors fur L WR.s i..t1 many 
countrli;~ iu1,,;ludirig Ch\nA, Fr2nce, Germany. Japan. Russian PeJcrc11ion, Sw~en, a.nd the 
U.S.A. Slr.1c;e f\WR:i conctit1.1te the largR.i;r ~hare of all L WRs iu the world and puticularly 
within the region, the likely choice for IJP'KR. would be a PWR. 

re the Y ongbyu.n nuclear complex ~lte of DPRK hi not sui«a.ble for switching from. srapbite 
reactors to LWR's, an apprarriate site bas tu uc sclec.ted. In Clddition, decisions have to~ 
taken as to the e>Cteut of the national pani1,;ipation in the proj4'ct and conditions ha..,~ to be 
created for tuc~.r..qfu1 transfer of te1.:lu1ology. ln oil these areas, tha [AEA has dem~n~trated. 
capablliha~ to provide expert!~ and a.ssi,umeo \tJ Member States. 

The required infrc&:1tru~turc fur nuoloar powor has to be c-Jltahli!hed in DPRX. to the exLeol 
necessary. Thi:s iuclud~ national legislation regarding 11tnmic energy. regulatory unt~tion, 
owner's u1'1;!,il.Uiution copdble of tu.king up tht. MR[Wlnflibilitics for safely ccn.J nui;liear liability. 
A ..:ore Qf manpower trained i.n alt the technical asp8C1S of the: LWR technology, would also 
be an esacntial requirement. The Agency Qt1 provide ~iiw1ce in ~ di;vclopmcnt of this 
in£'r43t.ructure. The Agenc.y ha.4\ ready prognun.m~s to e.ssist Member States in settin; up 
training ~anterc am1 the use of a sy:tLciuatlc: a.ppmach to tra.ining (SAT) in their efforts to 
develop qul'llified manpower for implementation of B nuclear power progrl\mme. The training 
prooeit.< can be factllust.i:U. significandy by ta.king advantage ot' the excellent training 
infra.structure crcliied with i'i.gcn~y CS11$istance in countri":e nf the region. 

Fur lhe first Nrr, o. tum·kcy type of e.ontr:\ct is; the most appropriate i:;im:c it simplifies the 

l7 
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owneu' functions considerably and pruvic.les a11.;,ppo11unity for owner1 s staff to learn on-thc­
jnh. fn the c:o.se of OPRJ(, il is b~li~ved that con~iderablc ani.stAncc would be required in pre· 
project activities such as bid invitations. bid specifications, tccbnicnl lllld economic ev3lu:ition 
of bids. finalhdng c.:ouu·act conditioru, 'upcrvising the implemantation of the NP project as 
well u l~iug up the. responsibility for quality 4'Stnnce. The Agency can provide significant 
asslsla11i;e in all the above '1!CPS. 

Ia l 99J, a publication on "Policy Planni11g }01 Nuclear PO\fJR,. An nvtnnew a/ the main 
issues and l'tquiramantsn, hu been brought our, A cnpy of whicll is ~ht:Ll. This document 
.s\llnmcuizas all the teQUirements for a .i;ucce~'iful nucl~ar power programme and abo dcta.ib 
the assimnce that could be provided by the lAEA. 

IAEA's assistani:.ll tti OPRK in lnfrasuuctme buildin~ wui tJ;ai.ning could be provided lhrough 
extta•l.mdset11ry contributions. Given the: appropriate Board approvals, the Agency would be 
in a poJirinn to respond quickly Lu a request by Member States for an. extra-budgetary 
praeramme to a.uist DPRK iu switching ovc:r Crom OrAphite 03.S-cooled reactor technology 
tn J.WR teehnolo~)'. Tilc Agai'y would tAke the role of tho principal ooordinatot of the 
activities and pruJ1,r1ammes whi<;h would be funded by interested Member States. The amount 
of effort n~c;c~sary to achieve the progrunme ean only be assessed atter undertaking a "fact~ 
tladinK mission" to the coul\try in order to determine the current i:m~paredness anc1 
wfi:astru.c:tllri: avnill4ble from tha C."<pericnce in hnilding and operatlni a small nuclCW' puw~r 
plant and roscaroh ·reactors. 

(B 
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Types of assistance by Ute IAEA 
for the introduction of nuclear power, 

in parttcular li&ht·water· Technology (L WR) 
in a Member State 

The IA£A h.a.: and t~n provide th<= following assismru:e: 

1. Assi~tance in the ana.lysis and projection of electricity aemand am! supply 

2. Asslstaru.:i: iu lhe optimi.z3.tion of the elecrricitY eenera1iuu mix 
• fossil 
• .nucl~r 
• others 

202 647 l346:ttl7tl7 -V•v 

3. Assist:ince in establishing the ba~ic infrasr.ructure in support of the nuclear powc::r 
pl'ogramme 

- r.egulatory authudcy 
- project orgauiz:ation and m;inagemcnt 

, - quality llSll"\U:an~~ progrimme Of the OWner 

4. Assistance: in manpower development programmes 
- safety assessment 
- fuel m11.nngement oprimizacion 
- operations mamigement 

mainte na!X'.t. nrganization 
- qu~tfty assurance tn operation 

S. Assistance in rhe plant ~1,;qui$ition phase 
- technical s~ifications 
- bid evaluation 
• seJi:i;tion of suppliers 
- contracting tenna and ;onditjofl~ 

6. Assi,,t.a1ic~ in dofinlns the functioM. roles aud responsibilities of tho plant owner 
organiz11tion, :ind i11 their executloo 

7. Assistance in si\fer:y rev Lew 1ud auessmcru 

8. AAAbtancc ln e~t:iil.llishing requirements for training and retratnlna prugcammes, and 
for qualincation or opcr~tlon personnel 


