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MUCLEAR REGULATORY COMMISSION
10 CFR Part 5C
Limiting the Use of Highly Enriched Uranium in Domestically

Licensed Research and Test Reactors

AGENCY: Nuclear Regulatory Commission.

ACTION: Final rule,

SUMMARY: The Commission is amending its regulations to limit the use of

highly enriched uranium (HEU) fuel in domestically licensed research and

test reactors (non-power reactors). The amendments generally would require
that newly licensed non-power reactors use low enriched uranium (LEV) fuel
and, contingent on Federal Government funding for conversion-related costs,
that licensees of existing non-power reactors replace HEU fuel with LEU
fuel acceptable to the Commission. The amendments are intended to promote
the common defense and security by reducing the risk of theft or diversion
of MEU fuel used in non-power reactors and the consequences to public
health, safety and the environment from such theft or diversion, The re-
duction in use of HEU should encourage similar action by foreign operators
of non-power reactors and, thereby, reduce the amount of HEU fuel in

international use.

EFFECTIVE DATE: [30 days after the date of publication]




FOR FURTHER INFORMATION CONTACT: F. P. Gillespie, Office of Nuclear
Regulatory Research, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555, Telephone: (301) 443-7936.
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I. BACKGROUND

On July 6, 1984 (49 FR 27769), the Conmission published a proposed
rule which would implement Commission policy (expressed in 47 FR 37007,
dated August 24, 1982) to reduce, to the maximum extent possible, the use
of highly enriched uranfum (HEU) in domestic and foreign research and test
reactors (non-power reactors). The proposed rule was intended to imple~
ment this policy by generally requiring newly licensed non-power reactors

to use low enriched uranium (LEU) fuel and licensees of existing non-power

reactors to replace MEU fuel with LEU fuel when available. Use of LEU fuel

rather than HEU fuel reduces the possibility that fuel from non-power
reactors would be diverted or stolen for the ultimate purpose of making

“weapons-usable" material,



In the supplementary information accompanying the publication of the
proposed rule, the Commission acknowledged its concerns about the costs of
conversion to its licensees, including costs attendant to the licensing
process. The Commission, therefore, invited comments on (1) the extent
that economics of conversions should influence its actions and (2) the
approach of using “"generic envelopes” of safety limits (explained below)
and limiting conditions of operation to facilitate conversion safety
reviews. Both of these issues were addressed in many comment letters, and
the final rule includes provisions which the Commission believes respond in
a reasonable and prudent manner to the legitimate concerns about these

subjects.

I1. RESPONSES TO PUBLIC COMMENTS ON THE PROPOSED RULE

Over 150 comment letters were received from members of Congress,
public interest groups, members of the research and test reactor community,
special interest aroups, the Departments of Energy (DOE) and State, the
Arms Control and Disarmament Agency, and individual members of the public.
The extensive comments on this proposal were separated into nine categor-
fes: (1) International Significance of NRC-Mandated Conversion; (2)
value/Impacts of Proposed Conversion; (3) Technical Feasibility and Satoty
Issues; (4) Licensing Issues Attendant to Conversion; (5) Funding for
Proposed Conversions; (6) Risk of Theft or Diversion of HEU Fuel; (7)
Evaluation of the Threat of Theft or Diversion of MEU--Adequacy of
Security; (8) Implementation Options and Alternatives; and (9) Miscel-

laneous Comments.



Three categories of comments were most relevant to the underlying
basis for the changes incorporated into the final rule. These were
Category 4--Licensing Issues Attendance to Conversion; Category 5--Funding
for Proposed Conversions; and Category 8--Implementation Options and
Alternatives. Two other categories were considered to be most relevant to
the decision to promulgate a final rule. These were Category I--Inter-
national Significance of NRC-Mandated Conversions and Category 6--Risk of
Theft or Diversion of MEU Fuel. The Commission's positions on the topics
addressed in these five categories of comments are summarized below.
Copies of all public comments and the complete Commission staff responses
are available for inspection and copying for a fee at the NRC Public
Document Room, 1717 M Street, NW, Washington, DC 20555. Single copies are

avatlable without charge from the contact person.

Funding for Proposed Conversions

In publishing the proposed rule for public comment, the Commission
indicated in the supplementary information section that it shares the
licensees' expressed views that conversion costs should largely or entirely
be financed by the Federal Government, Currently, the Federal Government,
through the DOE, is providing funding for the Reduced Enrichment for
Research and Test Reactor (RERTR) and other fuel research programs. The
objective of these programs is to develop and demonstrate non-power reactor
fuels which can be operated safely and will allow substitution of LEU for
MEU fuel in such reactors. These programs have been successful *o date,

and their continued success 1s expected to result in technological
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developments which could lead to a significant reduction of HEU inventories
both in the United States and abroad.

It was recognized that additional operational and support costs
associated with physical replacement of HEU fuel with LEU fuel would be
incurred in the domestic conversion of licensed facilities. A number of
commenters stated that the NRC statement on costs did not constitute as
firm conmitment for funding expensive fuel changes and did not specify what
costs would or would not be covered. Cost of transportation (both of new
and old fuel), costs caused by the differences in fuel cycles for LEU and
HEU fuels, and costs associated with insurance, disposal, licensing support
and potential 1itigation were specifically identified by commenters. It
was also pointed out that the proposed rule did not establish a vital link
between Federal funding and implementation, that is, it did not make clear
whether or not implementation could be delayed if Federal funding did not
materialize. One comment letter discussed the apparently conflicting views
of NRC and DOE on conversion funding, especially for "lifetime cores," and
questioned Congressioral willingness to provide funding. Resolution of the

funding question was considered necessary before issuance of a final rule,

Many commenters supporting the proposed rule implied that economics
should not be used as a reason to avoid the changeover. Comments from two
members of Congress indicated their belief that Congress would continue to
provide funding for development of reduced enrichment fuels and would

defray the cost of their use fn university research reactors. Others also




stated their belief that funding for conversion would be provided by
Congress.

After reviewing these comments, the Commission is of the view that
conversion costs of all domestic non-power reactors fereed directed to
convert should be financed fully by the Federal Government. The domestic
conversion actions it has proposed are based on the determination that the
residual risks of theft or diversion of HEU fuel from non-power reactors
could be further reduced in a cost-effective manner and that these actions
are consistent with the U.S. policy of setting an example to encourage
conversion by foreign users of HEU in non-power reactors. Full Federal
financing would also permit the Commission to meet the dictates of sub-
section 104c. of the Atomic Energy Act of 1954, as amended, because it
would allow the Commission to impose only the minimum amount of regulation
on non-power reactor licensees as it has found will permit it to fulfill
its obligations under this Act to promote the common defense and security
and to protect the health and safety of the public and will permit the
continued conduct of widespread and diverse research and development

activities by these licensees.

As noted in the background material accompanying publication of the
proposed rule, DOE historically has provided significant support to re-

search and test reactor programs., In fact, fuel for university reactors is

currently supplied and paid for by DOE (f.e., U.S. taxpayers) and "loaned"

to the universities. It 1s anticipated that the funding necessary for

conversion activities for both university and other 1icensees could be




provided through DOE or another Federal agency. The Commission has
requested that Congress appropriate the necessary funding to cover

licensees' conversion-related costs.

To reflect its determinations and views with respect to the funding
fssue, the Commission has added the following features to the final rule.
First, in the definitions in § 50.2, 4t-has-defined-Federai-Government
fynding-for-conversion-related-aetivities --The-speeific-aonversion-costs

to-be-cavered-by-this-fynding-wouid-snelude the Commission sets forth its

views on elements to be considered in determining the Federal Government's

obligations to provide funding for conversion-related activities. That

funding could include, but is not necessar‘ly limited or extended to,
(1) costs attendant to the procurement of LEU fuel; (2) costs attendant to

"lost MEU fuel value" (1.e., residual value of HEU fuel teing used by
commercial licensees); (3) licensee costs attendant to operations necessary
to replace MEU fuel with LEU fuel; (4) reasonable lost revenue costs
attendant to (a) facility shutdowns necessary to accomplish the conversion
process, and (b) the difference in fuel cycle costs, such as more frequent
refueling resulting from the use of LEU fuel rather than HEU fuel; (5)
costs attendant to both transportation of HEU fuel from and LEU fuel to the
licensed facility undergoing conversion; (6) reasonable costs attendant to
preparing analyses and presenting documentation required by the final rule
or necessary to obtain NRC approval for the conversion process, and

(7) reasonable costs associated with safeguarding HEU fuel being replaced
in the process of conversion until it has been transferred to an appro-

priate facility. Final determination of conversion costs under the




provisions of this rule and certification thereof to the Commission chall

rest with the Department of Energy or other agency responsible for cis-

bursing conversion funds, in consultation with the licensee.

Second, the paragraph on implementation, §50.64(c), has been modified
to require licensees to submit proposals for conversion which would include
a certification from DOE or other appropriate Federal agency that Federa!
Government funding for conversion is available. Only if the certification
is obtained would a licensee be required *) include a schedule for conver-
sion in the required proposal. If Federa! Government funding for conver-
sion cannot be certified, the proposal's contents may be limited to a
statement of this fact; however, the licensee would be required to resubmit
a proposal for conversion at 12-month intervals thereafter, until certifi-

cation is obtained. This provision applies to all non-power reactor

licensees,

Finally, under the provisions of §170.11(b)(1), the Commission hereby
grants to non-power reactor licenses, a one-time exemption from application
fees, license fees, amendment fees, renewal fe«s, approval fees, and in-
spection fees associated solely with the conversion processes required by
§50.64, Aside from inspection fees, the exemption for the other fees would
apply to four commercial licensees émpaeted affected by §50.64 (other
facilities are already exempt under §170.11(a)(4), (5) and (9)). The
exemption of inspection fees would apply to 26 licensees, and is expected

to be limited to any single non-routine safety inspection performed by NRC




following a facility's conversion to assure that a licensee is complying

with its stated or approved conversion plans and operations.

Through these provisions, the Commission believes that the costs of

conversion to its licensees can be virtually eliminated.

Implementation Options and Alternatives

A large fraction of the comment letters focused on the implementation
features of the proposed rule. Two views held by commenters supporting the
proposed rule were that a specific deadline should be imposed on conversion
actions and that the conversion exemptions, under the proposed rule's
unique purpose provisions, should be eliminated or tightened. In counter-
point, several commenters stated that, since it is at present uncertain
what fuel would be acceptable to the Commission, the issues of funding and

for license amendments should be resolved before any final rule is issued.

As to the deadline issue, the Commission has determined that
establishing a specific deadline for conversion actions is not generally
justified. This is in keeping with the Commission's view that funding for
conversions should be available, that HEU to LEU fuel conversion addresses
the potential reduction of the residual risk posed by the use of HEU fuel
at licensed non-power reactors and thus does not require a specific dead-
line, and that domestic conversions are intended to be put on solid footing
by setting a strong, resolute and sensible example, consistent with U.S,

national policy, to encourage foreign operators of non-power reactors to
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Licensing Issues Attendant to Conversion

In the supplementary information section of the proposed rule, the
Commission stated that it is considering the development of "generic
envelopes" of safety limits for several types of non-power reactors. The
Commission believed that these envelopes could be developed by (1) defining
the licensing needs for various classes of reactors (e.g., for both normal
operating conditions and potential accident scenarios); (2) reviewing the
domestic and foreign data available through the RERTR and other fuel
development and demonstration programs; and (3) assessing the feasibility
of generic safety evaluation of safety analysis reports. The development
of these generic envelopes could facilitate safety reviews attendant to the
HEU/LEU fuel conversion process. Comments were invited on this approach
and many were received from both supporters and opponents of the proposed

rule. These comments can be divided into two general classes.

One class argued that conversion would require, in almost all cases,
either a reactor “"relicensing” (or new operating license) or a licensing
amendment. The possibility of implementing conversicn under §50.59 without
amendment was generally considered unrealistic. Concerns were expressed
that this “relicensing" or license amendment process could lead to exten-
sive licensing hearings brought about by intervenors and that costs related
to such hearings could exceed the hardware costs of conversion. Some of
these commenters cited the recent shutdown of the UCLA reactors as a
pertinent example. Many commenters, including several involved with the

operation of non-power reactors at universities, indicated that they could



not afford to engage in litigation against determined opponents and that

even the perception of uncertainties about such litigation could influence

decisions on continued reactor operation.

Following this line of argument, a few commenters recommended that the
NRC undertake a rulemaking proceeding on the issue of generic licensi<~ and
that any changeover be contingent on a finding that safe operation or a }
non-power reactor would not be affected significantly by a conversion from ‘
HEU to LEU fuel. It was also suggested that the requirement in the pro-
posed rule regarding the acquisition (or fabrication) of additional HEU
fuel should be contingent on completion of the license changes necessary to
accommodate use of LEU fuel. The potential need for the rule to provide,
in any conversion process, for stepwise refueling to keep the reactor

within present 10 CFR Part 73 requirements was also jdentified.

The other class of comments presented an opposite viewpoint, arguing
that, even if conversion requires a license amendment, challengers can
raise questions only on the narrowest of matters relevant to the subject of
the amendment. Further, many commenters in this class opposed the idea of
generic envelopes of safety limits for several types of non-power reactors,
although some of them recognized the need for generic safety analysis of
fuels. These commenters stated that if there are any questions about the
safety of reactors due to conversion, the public should be allowed to
address these safety questions in a public hearing. Others emphasized that

safety margins should increase or remain equal to those currently approved

by the NRC and that a license amendment should be required if margins are
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reduced. On the other hand, several commenters noted that interventions
against the amendments required to accomplish conversion would be unlikely
but that, indeed, failure to convert could lead to intervention in license

renewal and license amendment proceedings.

The-Commission-has-reviewed-existing-ticenses-and-agrees-that-imple-
nenting-eenvers$en-preeedures-in-aeeerdanee-with-§SOv§96a§-as-$t-$s
pvesently-wvstten-is-3%n#ted-te-a-few-l#eenseesf--ln-alnest-all-eases,-sone
ehanges-weuld-be-vequ#ved-te-be-nade-te—a-nen-pewev-reaetov-sn-erder-te
eeuvevt-#t-¢ven-HEU-te-LEU-£ue$,--Io-assuve-a-pvoeess-that-wi&l-fueus on
publ#e-health-and-saiety-and-eennan-deiense-and-seeu-$ty-%ssues-
assee%ated-with-eonversion-iren'HEU-te-hEU-fuel,-an-add#t#anal-pawagvaph
has-been-added-40-480+80---This-paragraphy-§80:80¢cdjy-aliows-the
%ieensee-te-nake-ehanges-in-sts-reaetov-sezely-iov-the-purpeses-ei
eonvert#ng-fven-HEU-ee-EEU-fuel,-as-requ#ved-#n-sscvsdf--689&h-§50759(d)
and-§50764-ave-d$seussed-belewe)--Ihe-l%eensee-ean-nake-ehanges-w#thout
s«bnitting-te-NRG-an-applieatien-iov-anekdnent-efnits-lieense'-pvevided
that1-be$ore-eeuvevt$ng'-the-3$eensee-per£orns-a-wvitten-analysis
demonstrat*ng-that-the-eenvers$en~pvov$des-adequate-pweteetion-%a-publée
hea%th-and-saiety—and-prenetes-the-eennen-defense-and-seeuvityf--Io-ensure
that-the—ana1y54s-ean-be-ieund-eas$1y-and--ena$ns-ava#1abley-the-1$eensee
ss-requéred-ee-append-%t-te-its~$$eense,--¥he-prev$s#en-sheuld-alleu
nau-pewer-reaeter-lieensees-te-eenvevt-theiv-veaetevs-w#theue-the-$ssuanee
of-l#eense-anendnents1-thereby-nininizing-ehe-potentéa%-fer-adjud$eatery

heav#ngs-on-#ssues-unrelated-te-safety—and-seeuw#tyr
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The Commission has decided to forego, at least for the near term, any

“generic envelope" safety rulemaking. While this rula resolves all issues

as to need for conversion to LEU, it does not provide any generic resolu-

tion for any safety issues that may arise, in individual cases, in connec-

tion with changes in the license, facility or procedures made necessary by

the conversion to a different fuel type from HEU to LEU.

After receipt of a licensee proposal for implementation of the

conversion to LEU, NRC staff will conduct an appropriate evaluation for

both implementation of the rule and for assuring the protection of the

public health and safety in connection with any licensee-proposed changes

in the license, facility, and procedures made necessary by the conversion.

After the NRC staff evaluation, an appropriate enforcement order will

be issued directing both the conversion and any necessary changes in the

license, facility and procedures. It is expected that in most cases, if not

all, that enforcement order will be in the form of an order to modify the

license under 10 CFR 2.204

In the event that any interested person should, in accordance with

Section 189a. of the Atomic Energy Act, request a hearing on the

enforcement order, NRC staff will participate fully in the proceeding and

will have the burden of defending the order. Thus, in the event a hearing

is requested, the licensee need not participate in the hearing and may
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therefore avoid litigative expenses associated with the conversion and

hearing. The Commission believes that this NRC staff role is consistent

with the general policy that the costs of conversion to LEU should, to

the maximum practical extent, be borne by the Federal Government.

International Significance of NRC-Mandated Conversions

The Commission's view on the international and nonp-oliferation
significance of the proposed domestic conversions was reflected in the
Policy Statement of August 1982 (47 FR 37007, dated August 24, 1982). The
Commission discussed in this Statement its interest in reducing, to the
maximum extent passible, the use of HE!' in domestic research and test
reactors and, thereby, encouraging conversion by foreign rezctor operators.
To assist in accomplishing this policy goal, the Commission made two
commitments: first, to provide full support for DOE's RERTR program; and
second, as part of the policy to strongly encourage conversion by foreign
operators, to take steps to encourage similar action by U.S. non-power
reactor operators. Subsequently, the Commission considered the proposed
ruie to limit the use of HEU fuel in domestic non-power reactors as such a

step.

As to international and nonproliferation implications, the State
Department stated that the proposed action could have some marginal effect
on future negotiations with foreign non-power reactor operators regarding
the need and timing for converting their own reactors. It also suggested

to the NRC that converting some reactors might impose an undue technical or



economic penalty. The Commission has responded to this comment by closely
coupling conversion to Federal Government furding of conversion-related
activities. Through this action, the Commission believes it has brought

the criteria for the domestic conversion program in line with the no undue

economic penalty criterion suggested by the Executive Branch for foreign

non-power reactor operators. The Commission also recognizes that the
development and demonstration of acceptable LEU replacement fuel and the
conversion of larger DOE facilities can have a significant influence on

foreign non-nower reactor operators.

The proposed rule implied that HEU fuel at all licensed non-power

reactors, whether in a facility's inventory or in transit, has relatively

equal proliferation significance. The State Department view is that no
significant nonproliferation benefits are associated with convers. s .f
“lifetime core" reactors, i.e., those reactors that were designed and built
to operate over their entire life with the initial fuel load. Currently,
16 of 26 (originally 20 of 31) licensed facilities potentially impaeted
affected by the final rule c2: be characterized as having lifetime cores.
The Commission concludes that cciwersion of domestic non-power reactors
will promote the common defense and security by reducing the risk of theft
or diversion of HEU fuel at these reactors and the consequences to public
health, safety and environment from such theft or diversion. Additionally,
domestic conversions should generally encourage, in a symbolic way, conver-

sions of foreign non-power reactors.
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Risk of Theft or Diversion of HEU Fuel

Although the proposed rule to limit the use of HEU in non-power
reactors was based primarily on international policy and nonproliferation
considerations, the comments necessitated a reexamination of the "values"
and "impacts" associated with further reductions in the domestic risk of
theft or diversion of HEU fuel from NRC-licensed non-power reactors. This
reexamination is summarized here. The complete responses to public
comments are available from the NRC Public Document Room, under the title,
“Limiting the Use of Highly Enriched Uranium in Domestic Research and Test
Reactors, Responses to Public Comments," July 22, 1985. As stated above
and explained below, the Conmission concludes that the final rule is based
on domestic common defense and security and public health and safety
considerations as well as on international and nonproliferation

considerations.

In assessing the "value" of conversions in terms of residual risk
reduction, the conservatisms in the current operating assumption of the
likelihood of clandestine fission explosive (CFE) fabrication must be
considered. Specifically, consideration must be given not only to the
level of security provided, but also to: (1) the threat; (2) the ability
of the intelligence community to give advance warning of a developing event
or a planned malevolent act in sufficient time to implement additional
countermeasures; (3) the deterrent value of irradiated fuel; (4) the length
of time it would take to remove fresh or irradiated fuel from a facility

(irradiated fuel would normally take longer); (5) the likelihood that an
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adversary would successfully process either fresh or irradiated fuel to
obtain material which potentially could be used to construct & nuclear
explosive device, and the time and resources required (processing of
ir~adiated fuel is significantly more difficult); (6) the ability to find
and retrieve nuclear material, if stolen (irradiated fuel would be easier
to find); (7) the consurvatism built into the 5-kilogram formula quantity
for U-235--see generally §§73.1(a) and 72.2(bb)(the presence of fission
products would increase the conservatism of this number); and (8) the
likelihood that an adversary could successfully construct a nuclear
explosive device (the presence of fission products would make this more
difficult). A1l of these factors have an impact on the assessment of the
likelihood that an adversary could construct a CFE through diversion or
theft of HEU fuel from non-power reactors. To complete the evaluation of
risk, the range of consequences has been considered in the event of a
successful theft or diversion of any quantity of HEU fuel from licensed
non-power reactors. The resultant reduction of risks can be balanced
against the incurred costs. As explained above, the costs of conversion
for all affected licensees includes a quantifiable component, currently
estimated as $12-16 million. In addition, nonquantifiable costs have been
jdentified, including any licensing cost associated with potential hearings
and potential losses in functional capabilities at affected facilities. As
discussed above, virtually all costs will be borne by the Federal
Government. The Commission also believes, based on comments received on
the proposed rule, that promulgation of this final rule will involve a
benefit to licensees. The Commission's conclusion, based on the cost/

benefit evaluation, is to proceed with promulgation of this final rule, in
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order to fulfill its obligations under the Atomic Energy Act to promote the
common defense and security and to protect the health and safety of the
public, as well as to permit the continued conduct of widespread and
diverse research and development,

III. REVISIONS TO THE PROPOSED RULE

1. Section 50.2--Formerly 50.64(b) of the Proposed Rule.

This section has been expanded to include definitions of "Federal
Government funding for conversion,” "Fuel acceptable to the Commission,"
and several other definitions identified in §50.64(b) of the proposed rule.
These definitions have now besn included in §50.2 for easy and consistent
reference. The first definition was necessary to couple conversion actions
by licensees to the funds necessary to accomplish the conversion process.
The second definitien was needed to indicate that those non-power reactors
meeting the unique purpose provision of the rule wesld-be-required-£8-€8R-
sider-the-yse-af-either-redyced-cnrichment -HEL-fuel-ar-extended-1ife-Kiy

£wed must use HEU fuel of enrichment as close to 20% as is available and

acceptable to the Commission. Either-$upl-reduces-the-risk-af-diversian-er

theft-at-the-affected-ron-pawer-reaciar,

In addition, the unique purpose definition, stated in §50.64(b)(5)(1)
of the proposed rule, has been expanded to define more precisely the spe-
cific experiment, program or commercial activity that justifies continued

use of HEU fuel. The change is also intended to limit consideration of
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activities to those having merit for research purposes, and not because

they may have some economic benefit. The Commission itself will make

the final decisicn on any conversion requirement based upon a finding of

unique purpose.

Ihés-paragvaph-has-been-added-te-pake-the-eenvers#en-fsen-HEU-ie-bEU
Suel-easy-and-e€£$e4entv--1he-wr$€ten-analys#s-pesienned-by-the-lseensee.
and-appended-ta-its-$$eensey-nus%-denensevate-that-eenverssen-e£~the-li
censeeis-facility-gereratly-complies-with-the-requirements-af-Rart-80-and
thus-prevides-adequate-pveeeet$an-te-the-publ$e-healtb-and-safety-and
prenotes-the-eennen-defense-and-seeuréty7--1h$s-means-thae-a-lieensee-weuld
Rave-te-reyiew-iis-license-agatnst-the-reanirements-aé-Hart-00---Ary-change
tg-its-reactor-necessitated-by-the-conversian-from-REd-ta-LEL-fuel-woyld
Rave-te-be-anatyzed-against-its-license-requirementsy--1t-could-make-the
coRverSIeR-withaut-requesting-a-madificatian-af-3ts-Jicensey-rery-Fequest
ing-an-amendmenty-if-$t-demenstvated-that-the—ehange-vequ#wed-by—éhe-een
VersiaR-meets-the-requirements-ip-Part-0-ather-than-these-+r-580-580¢a7
amd-fe}-requiring-a-charge-in-the-techrical-specificationc-incarparated
jntg-the-license-gr-cancidering-the-change-ipsa-facta-an-urreviewed-safety
ayestigRr--The-}icenseels-analysis-weusd-have-to-be-botiamed-3R-t6t0-0R-3
shew#ng-that-the-ehange-pvev$des-adequa§e-pneteet#en-ee-the-health-and
saiety-ef-ehe-pub$ie-awd-prenetes-the-eennen-deiense-and-seeun$ey7--Gzese
eeeperat#en-beeween-DOE-and-NﬂGis-nen-pewer—neaeten-l#eenseesy-as-well-as
between-NRC-and-BRE-gR-LEU-fuel-perfarmance-and-safety-characteristiesy

sheuid-assyre-the-adeauacy-af-a-1icenseets-analysiss



Paragraph 50.64(b)--Formerly Paragraph 50.64(c) of the Proposed Rule

The changes to §50.64(c), now §50.64(b), include minor word changes in

§50.64(b)(1) and (2) and two clarifications in §50.64(b)(2). The proposed

rule would not have allowed a licensee to acquire additional HEU fuel if
LEU fuel acceptable to the Commission for that reactor were available.
Since a few of the affected non-power reactors refuel frequently enough to
require "lead times" for fuel acquisition, the wording could have caused an
unnecessary shutdown of these facilities until acceptable LEU fuel was
available for use in the reactor. The background statement to the proposed
rule indicated that the conversion schedule could incluce consideration of
reactor usage which could apply to these situations. 0 clarify the final
rule's intent, §50.64(b)(2)(1) has been modified so that a licensee is net
required not to initiate acquisition of additional HEU fuel if LEU fuel

acceptable to the Commission is available.

The change in §50.64(b)(3) makes-this-paragraph-compatibie-with-the
defipition-af-fuel-acceptable-to-the-Commissinnr--Fuel-can-be-acceptable-te
the-Commission-even-though-slightly-different-than-that-reeded-to-meet-the

stpict-definition-af-LEY-weight-percent-9¥-4-236, s intended to limit

the sccpe of use of HEU fuel while allowing the use of fuel that is

acceptable to the Commission but is slighty different from that needed to

meet the strict definition of LEU weight percent of U-235. Such fuel might

be required, in isolated instances, because of a non-power reactor's core

geometry and conditions for operation. However, the Commission wishes to

see all licensees go to fuel as close to 20% enrichment as possible.
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4. Paragraph 50.64(c)--Formerly Paragraph 50.64(d) of the Proposed Rule

The changes in §50.64(c)(2)(i) and the inclusion of §50.64(c)(2)(ii)
have been made to couple implementation of the rule to the availability of
Federal Government funding in order to cover the costs of conversion. Fhe
additions-t0-480-64fe)f3)-refer-back-to-the-pravisiens-of-460.60(ds,
allewing-a-l4eensee-te-make-ehanges-in-sts-reaeterosalely-for-purpeses-oi
eenvewt%ng-iven-NEU-te-LEU-fuel-w*theut-anend#ng-its-lseensey-pvovided
thaty-befare-a-licensee-proceeds-with-the-conversiony-it-performs-an
analysis-decumenting-that-conversion-otherwise-complies with-the
requ#renents-oi-Pavt-SO-and-thus-prov$des-adequate-pwotee&#en-to-the-health
and-saiety—ef-the-aubl$e-and-prenetes-the-eonnen-detense-and-seeur#ty'--As
explained-abevey-e1ese-eoepevat$en-anong-DOE,-NRG-and-NRGls-¥$eensees-on
BOELs-pregram-on-fuel-research-and-development-shoutd-assure-that-this
Gindsng-ean-be-nader--&C-chis-iinding-ean-ne%-be-made'-ehe-eenversion-us1%
ret-be-aliewedr

OTHER REQUIREMENTS

FINDING OF NO SIGNIFICANT ENVIRONMENTAL IMPACT: AVAILABILITY

The Commission has determined under the National Environmental Policy
Act of 1969, as amended, and the Commission's regulations in Subpart A of
10 CFR Part 51, that this rule is not a major Federal action significantly
affecting the quality of th: human environment and that, therefore, an
environmental impact statement is not required. Basically, the rule places

limitations on the use of HEU fuel in domestic research and test reactors.
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In sc doing, the risk of theft or diversion of HEU will be reduced.

Neither the safe operation, nor any routine release of radicactivity from
the affected reactors will be changed in any significant manner. The
environmental assessment and finding of no significant impact on which this
determination is based are available for inspection at the NRC Public
Document Room, 1717 H Street, N.W., Wasnington, DC. Single copies of the
environmental assessment and the finding of no significant impact are
available from F. P. Gillespie, U.S. Nuclear Regulatory Commission,

Washington, DC 20555, (301) 443-7936.

PAPERWORK REDUCTION ACT STATEMENT

The final rule amends information collection requirements that are
subject to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.).
These requirements were approved by the 0ffice of Management and Budget

approval number 3150-0011.

REGULATORY ANALYSIS

The Commission has prepared a regulatory analysis on this firal
regulation. The analysis examines the costs and benefits considered by the
Commission. The analysis is available for inspection and copying for a fee
at the NRC Public Document Room, 1717 H Street, N.W., Washington, D.C.
20555. Single copies of the analysis may be obtained from F. P. Gillespie,
Office of Nuclear Regulatory Research, Nuclear Regulatory Commission,

Washington, D.C. 20555, (301)443-7936.
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REGULATORY FLEXIBILITY CERTIFICATION

As required by the Regulatory Flexibility Act (5 U.S.C. 605(b)), the
Commission certifies that this rule does not have a significant economic
impact on a substantial number of small entities. This rule affects
non-power reactor licensees that own and operate facilities licensed under
sections 103 and 104 of the Atomic Energy Act of 1954, as amended. These
licensees do not fall within the definition of small businesses set forth
in section 3 of the Small Business Act, 15 U.S.C.632, or within the Small
Business Size Standards set forth in 13 CFR Part 121.

LIST OF SUBJECTS IN 10 CFR PART 50

Antitrust, Classified information, Fire prevention, Incorporation by
reference, Intergovernmental relations, Nuclear power plants and reactors,
Penalty, Radiation protection, Reactor siting criteria, Reporting and

Recordkeeping requirements.

AMENDATORY TEXT

For the reasons set out in the preamble and under the authority of the
Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of
1974, as amended, and 5 U.S.C. 553, the NRC is adopting the following

amendments to 10 CFR Part 50.
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The Authority citation for Part 50 is revised to read as follows:

Authority: Secs. 103, 104, 161, 182, 183, 186, 189, 68 Stat. 936,
937, 948, 953, 954, 955, 956, as amended, sec. 234, 83 Stat. 1244, as
amended (42 U.S.C. 2133, 2134, 2201, 2232, 2233, 2236, 2239, 2282);
secs. 201, 202, 206, 88 Stat. 1242, 1244, 1246, as amended (42 U.S.C.
5841, 5842, 5846), unless otherwise noted.

Section 50.7 also issued under Pub. L. 35-601, sec. 10, 92 Stat. 2951
(42 U.S.C, 5851). Sections 50.57(d), 50.58, 50.91 and 50.92 alse
issued under Pub. L. 97-415, $6 Stat. 2701, 2073 (42 U.S.C. 2133,

2239),

Section 50.78 also issued under sec. 122, 68 Stat. 939 (42 U.S.C.
2152), Sections 50.80-50.81 also issued under sec. 184, 68 Stat. 954,
as amended (42 U.S.C. 2234). Sections 50.100-50.102 also issued under
sec. 186, Stat. 955 (42 U.S.C. 2236).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C.
2273), §§50.10(a), (b), and (c), 50.44, 50.46, 50.48, 50.54 and
50.80(a) are issued under sec. 161b, 68 Stat. 948, as amended (42
U.S.C. 2201(b)); §§50.10(b) and (c) and 50.54 are issued under sec.
1611, 68 Stat. 949, as amended (42 U.S.C. 2201(1); and §§5C.55(e),
50.59(b) amnd-¢d}, 50.64, 50.70, 50.71, 50.72, 50.73, and 50.78 are
jssued under sec. 16lo, 68 Stat. 950 as amended (42 U.S.C. 2201(0)).
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In §50.2, add the following new definitions in the proper alphabetical

sequence.

“Federal Government funding for conversion" means funds appropriated
to the Department of Energy or to any other Federal Agency to pay
directly to or to reimburse non-power reactor licensees for costs

attendant to conversion.

“Fuel acceptable to the Commission" means that the fuel replacing the
existing HEU fuel in a specific non-power reactor: (1) meets the
operating requirements of the existing license or, through appropriate
NRC safety review and approval, can be used in a manner which protects
public health and safety and promotes the common defense and security;
and (2) meets the Commission's policy of limiting, to the maximum

extent possible, the use of HEU fuel in that reactor.

"Highly enriched uranium (HEU) fuel" means fuel in which the weight
percent of U-235 in the uranium is 20% or greater. Target material,
special instrumentation, or experimental devices using HEU are not

included.

“Low enriched uranium {LEU) fuel" means fuel in which the weight

percent of U-235 in the uranium is less than 20%.

"Non-power reactor" means a research or test reactor licensed under

§650.21(c) or 50.22 of this part for research and development.



"Unique purpose" means a project, program, or commercial activity
which cannot reasonably er-ecememieally be accomplished without the

use of HEU fuel, and may include: (1) A specific experiment, program,

or commercial activity (typically long-term) that significantly serves

the U.S. national interest and cannot be accomplished without the use
of HEU fuel; (3) Research projects based on neutron flux levels or
spectra attainable only with HEU fuel; or (4) A reactor core of
special design that could not perform its intended function without

using HEU fuel.

In §50.8, paragraph (b) is revised to read as follows:

§50.8 Information collection requirements: OMB approval.

(b) The approved information collectior requirements contained in
this part appear in §§50.30, 50.33, 50.33a, 50.34, 50.34a, 50.35,
50.36, 50.36a, 50.48, 50.49, 50.54, 50.55, 50.55a, 50.59, 50.60,
50.64, 50.71, 50.72, 50.80, 50.82, 50.90, 50.91, and Appendixes A, B,
E, G, H, J, K, M, N, and R.

4;---3R-§50+60y-paragraph-ftd}-is-added-to-read-as-feliows+

§80.59--Chargesy-tests-and-experiments:
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(d)--Nothwithstanding-the-requirements-af-paragraph-tej-of-this
sectiony-the-iicensee-af-a-nan-pawer-reactar-may-make ehanges-in-the
reactor-selely-for-the-purpase-af-converting-from-highiy-erriched
HFaRIum-tHEL}-t0-taw-enrick ed-uranium-(LEd)-fuel-as-required-3n-380.64
withewt-submitting-an-application-for-amendment-af-the-licensey
previded-shaty-beiere-the-eenvers4en'-the-1$eensee+--élé-ﬂenferms-a
weitter-analysisy-demanstrating-that-the-corversion-stherwise-com-
plies-with-the-requirements-af-this-Part-and-thus-provides-an
adequate-protection-in-the-health-and-safety-ef-the-public-and
premetes-the-commen-defense-and-securitys-£2)-Documents-its-analysis
apd-maintains-recards-and-furnishes-reperts-in-accordance-with-the
pequ$nenents-ef-pavagpaph-éb)-oi-th$s-seetieng-and-éZ)-Upen-$n$t4a£$on
af-coRversien-activities-appends-the-analysis-te-the-license-for-the

term-af-the-1icense.

a4, A new 550.64 is added to read as follows:

§50.64 Limitations on the use of highly enriched uranium (HEU)

in domestic non-power reactors.

(a) Applicability. The requirements of this section apply to all

non-power reactors.

(b) Requirements.
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(1) The Commicsion will not issue a construction permit after [insert
effective date of final rule] for a non-power reactor where the applicant
proposes to use highly enriched uranium (HEU) fuel, unless the applicant
demonstrates thet the proposed reactor will have a unique purpose as
defined in §50.2.

(2) Unless the Birecter-ef-the-0ffice-af-Nueiear-Reacteor
Regulatien Commission has determined, based on a request submitted in
accordance with paragraph (C)(1) of this section, that the non-power
reactor has a unique purpose, each licensee authorized to possess and use
HEU fuel in connection with the reactor's operation shall:

(i) Not initiate acquisition of additional HEU fuel, if low enriched
uranium (LEU) fuel acceptable to the Commission for that reactor is
available when it proposes that acquisition; and

(ii) Replace all HEU fuel in its possession with available LEU fuel
acceptable to the Commission for that reactor, in accordance with a
schedule determined pursuant to paragraph (c)(2) of this section.

(3) If not required by paragraphs (b)(1) and (2) of this section to
use LEU fuel, the applicant or licensee may-wse-ether-fuel-acceptable-t-,
the-Commissien-with-either-reduced-enrichment-er-extended-1ife-characteris-
ties-which-permits-construction-at-the-new-faeility-er-continved-operation

the-existing-faeility must use HEU fuel of enrichment as close to 20%

as is available and acceptable to the Commission.
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(¢c) Implementation.

(1) Any request by a licensee for a determination that a non-power
reactor has a unique purpose as defined in §50.2 should be submitted with
supporting documentation to the Director of the Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, by
[insert a date 6 months after the effective date].

(2)(i) By [insert a date 12 months after the effective date] and at
12-month intervals thereafter, each licensee of a non-power reactor
authorized to possess and use HEU fuel shall develop and submit to the
Director of the Office of Nuclear Reactor Regulation a written proposal for
meeting the requirements of paragraphs (b)(2) or (3) of this section. The
licensee shall include in the proposal a certification that Federal
Government funding for conversion is available through the Department of
Energy (DOE) or other appropriate Federal Agency. The licensee shall also
include in the proposal a schedule for conversion, based upon availability
of replacement fuel acceptable to the Commission for that reactor and upon
consideration of other factors such as the availability of shipping casks,
implementation of arrangements for the available financial support, and
reactor usage.

(ii) 1f Federal Government funding for conversion cannot be certi-
fied, the proposal's contents may be limited to a statement of this fact.
1f a statement of non-availability of Federal Government funding for con-
version is submitted by a licensee, then it shall be required to resubmit a
proposal for meeting the requirements of paragraphs (b)(2) or (3) of this
section at 12-month intervals. #f-the-replacement-of-Hiu-fuel-with-LEY
fueld:
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(ii1) Prevides-adequate-protectinn-to-the-heatth-and-safety-of-the
public-and-premetes-the-comman-defense-and-secnrityy-as-preseribed-4n
§50e594d)1-a~ehange-$n-the-veaetor-neeess$tated-by-the-wep%aeenene-wit1
Ret-Be-coRsidered-an-yRreviewed-safety-question-gr-a-change-ta-the
techrical-speeifications-requiring-an-amendment-gé-the-Jicencey-and-the
}icensee-af-a-ROR-pewer-Feactar-may-replace-MEb-fyel-with-Lib-fuel-under
the-pravisians-af-480,80(d)-without-amendment-af-the-1ieerse The proposal

shall include, to the extent required to effect the conversion, all

necessary changes in the license, facility, or procedures. Supporting

safety analyses should be provided so as to meet the schedule established

for conversion. As long as Federal Government funding for conversion is

not available, the resubmittal may te a reiteration of the original pro-
posal. The Director of the Office of Nuclear Reactor Regulation shall
review the proposal and confirm the status of Federal Government furding
for conversion and, if a schedule for conversion has been submitted by the

licensee, will then determine a final schedule.

(3) After review of the safety analysis required by paragraph (c)(2)

the Director of the Office of Nuclear Reactor Regulation will issue an

appropriate anforcement order directing both the conversicn and, to the

extent consistent with protection of the public health and safety, any

necessary changes to the license, facility, or procedures.




For the Nuclear Regulatory Commission,

Samuel J. Chilk

Secretary of the Commission
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Dated at Washington, D.C. this day of s 1986.
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