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ABSTRACT

At the end of the useful life of a nuclear power plant (30~40 years), the plant will
be decommissioned. The process begins at shutdown of reactor and ends with disposal
of radioactive components in a safe way that protects the general publics.

This project is aimed to help Fuel Cycle and Materials Administration of Atomic
Energy Council, which is the government authority in charge of nuclear power plant
decommissioning licensing, to collect, document and analyze the international
regulations on decommissioning. In this report, the U.S. NRC regulations and
regulatory guides on nuclear power plant decommissioning were investigated. Also in
this report, the IAEA safety guides on decommissioning ware studied. Suggestions of
regulatory requirements for licensing and enforcement activities on nuclear power plant

decommissioning in Taiwan are presented.
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3.3.8.2.3 *xitAe 3 ¥ 72 (Radioactive Waste Management)

BRARSRZ 2L T PR o

3.3.8.2.4 {5 %1 ;£ (Radiation Protection)

BRABRSRT AL T SR o

3.3.8.2.5 & #& 4 %(Conduct of Operations)

BRARRZ 2L T PR o

3.3.8.2.6 Ji hk 3 {4 (Site Characteristics)

LEDE RO L Y G TR BPRRE R E R RS RIS F R (F L

She
T
[e]

3.3.8.2.7 ¥ # % #7(Accident Analysis)

i# ¥ 10 CFR 50.59%F R3] e { #Tiaci® i » L H{ATHA T ek 3 AR T &
e 0 X T de r R X 2R E (BRI FEATH o nPE F g T a5
A F o) o ApHten R REARY AT R E 2 ORFAFT TS B 2
AATERE AR E e B (e BROP ARR AE R r e E p  E

BT A B ERE BT3RS REF A DT )

3.3.8.3 B ¥ 4= (Fire Protection Requirements)
10 CFR 50.48(f)sfr L 2o e Sz AT e 2 T A A B @HEEDP |
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a TAAH “,% TOREP ) D g S R - EBONARRE > BEFT L L
PSP FRR AT A BRI DOT R MFAE AP WL EHG
T R & R R AT K E B g > o

@ 1% B 10 CFR 5048(N(2)eh& foo 5§ o Fde— MAR AL L 2 & 1 dog

WPEA R R & PR 8370 @ 10 CFR 50.48(D(3)R1# 04

GEEHI LR F 0 R SR E G g Fam T o 0 i LAY
#:¢0% B o 210 CFR 50.48(0)(1)ehpit » B v = & ehp 4 = @ (1) & R enfr i X
T L Q) LR PRI e R T S R e
G)#-N LAl Aetg s RS TS R Z T RE L R EE T B o

L 5z apsl g BY o4 = & a2 4p 51DG-1069 T < A 1%1‘?‘5*”’]3
® e T R V425 ) (“Fire Protection Program for Nuclear power Plants During

<r

Decommissioning and Permanent Shutdown”) 2 $%.1998#& = ¥ # £ £ X 3% o

3.3.8.4 & k% TR ¥ B2 {7 85 (Actions by Certified Fuel Handlers)

%4510 CFR 50.54(y)* R %0 i 4 F © i g a0 A i Bar B %
B R AL R R SR TR T LR ST R
HfeH e E I E o (BAL AT AR NRCH B 3307 el i 3 BUkAR

YK

339 7 & & gy *FL*E.% e “,/TT (Eliminated Regulatory Requirements)

F# P10 CFR 50.82(a)(2)R 2> (5% —‘ﬁ BT AABPEGEEP BT AAH “,%
TP | R WL ER S A R R RER A A R A
“,f Fo B eFE AR o Ao TR

o T W i3 T (Combustible gas control requirements (10 CFR 50.44))

. ?f & Vg s ib ¥r s 5Ll R (Emergency core cooling systems acceptance criteria

(10 CFR 50.46, Appendix K to10 CFR Part 50))
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o = &% ERB LF|(Environmental qualification of electrical equipment (10
CFR 50.49))

o [FlFE %2 /% & & Bl & (Containment leakage testing (10 CFR 50.54(0),
Appendix J to 10 CFR Part 50))

o TR A ¥ip|#Fracture prevention measures (10 CFR 50.60, Appendix G and
H to 10 CFR Part 50)

o BRI 2 p B % R 7 F(Fracture toughness requirements for protection
against pressurized thermal shock events(10 CFR 50.61))

o FE¥ AR A % % (Anticipated transient without scram (ATWS) requirements

(10 CFR 50.62))
THFTILER L PEH LA A F L NRC
3.3.10 &1 R %48 £ 2_ { #>(Changes to the PSDAR)
4k % 78 761 FR39278p ci734 3 » & R 10 CFR 50.82(a)(5) % (6) s 2 55§ "F‘f
ERLBPL LR TR L EEOFFH L T ILFRREFLIE SR

o7 10 CFR 50.82(a)(7)s4L 2RI & UG § & B (782 8154 K1 (P42 3 - X

chde (F2 % 0 % P SrNRCE R B2 Vo § 5§ iﬂ&'%%@%mtlﬁﬂ
4 8 H E%%ai%$mm’Mmﬁﬁiﬁ%ﬂi#ﬁ%&lﬁﬁ%%%ﬁ°
3 frengds e g R e L FNRCE AR B SR ¢

BRI R TR kT R T AR FdZ o 4 & 3 A5 s o pEAR A
izl o Fhieed o RERLET AR P EFLFEL BB ITHE ‘_Jwy}u?'“
BEREFLEFLFEEL P 0 02 TINRCEHFRB PR G2 % RS
AR RE D - SR REREFEWRL ) 2P 0 PPN ER
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3.3.11 # £ <& * (USE OF FUNDS)

FEA P REERCREEHAREN P A DAABLER > K F LT b
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Radioactive Waste Safety Standards Programme)”7# ## » #7 = B ehz i@ 2 — 30
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“+45r 10 CFR 50.82(a) ~ 20.1402 ~ 20.1403 ~ 20.1404 ~ 20.1405 ~

50.4(b)(8) -~ 50.4(b)(9) i* R <

1.1 § 50.82 Termination of license.

For power reactor licensees who, before the effective date of this rule, either
submitted a decommissioning plan for approval or possess an approved
decommissioning plan, the plan is considered to be the PSDAR submittal required
under paragraph (a)(4) of this section and the provisions of this section apply
accordingly. For power reactor licensees whose decommissioning plan approval
activities have been relegated to notice of opportunity for a hearing under subpart G of
10 CFR part 2, the public meeting convened and 90-day delay of major
decommissioning activities required in paragraphs (a)(4)(ii) and (a)(5) of this section
shall not apply, and any orders arising from proceedings under subpart G of 10 CFR
part 2 shall continue and remain in effect absent any orders from the Commission.

(a) For power reactor licensees —
(1)

(i) When a licensee has determined to permanently cease operations the
licensee shall, within 30 days, submit a written certification to the NRC,
consistent with the requirements of §50.4(b)(8);

(ii.)  Once fuel has been permanently removed from the reactor vessel, the
licensee shall submit a written certification to the NRC that meets the
requirements of §50.4(b)(9) and,

(iii.)  For licensees whose licenses have been permanently modified to allow
possession but not operation of the facility, before the effective date of
this rule, the certifications required in paragraphs (a)(1) (i) - (ii) of this

section shall be deemed to have been submitted.

(2.)Upon docketing of the certifications for permanent cessation of operations and
permanent removal of fuel from the reactor vessel, or when a final legally
effective order to permanently cease operations has come into effect, the 10
CFR part 50 license no longer authorizes operation of the reactor or
emplacement or retention of fuel into the reactor vessel.

(3.)Decommissioning will be completed within 60 years of permanent cessation of

operations. Completion of decommissioning beyond 60 years will be
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(4.)

(5)

approved by the Commission only when necessary to protect public health
and safety. Factors that will be considered by the Commission in evaluating
an alternative that provides for completion of decommissioning beyond 60
years of permanent cessation of operations include unavailability of waste
disposal capacity and other site-specific factors affecting the licensee's
capability to carry out decommissioning, including presence of other nuclear

facilities at the site.

Prior to or within 2 years following permanent cessation of operations,
the licensee shall submit a post-shutdown decommissioning activities
report (PSDAR) to the NRC, and a copy to the affected State(s). The
report must include a description of the planned decommissioning
activities along with a schedule for their accomplishment, an estimate of
expected costs, and a discussion that provides the reasons for concluding
that the environmental impacts associated with site-specific
decommissioning activities will be bounded by appropriate previously
issued environmental impact statements.

The NRC shall notice receipt of the PSDAR and make the PSDAR
available for public comment. The NRC shall also schedule a public
meeting in the vicinity of the licensee's facility upon receipt of the
PSDAR. The NRC shall publish a notice in the Federal Register and in a
forum, such as local newspapers, that is readily accessible to individuals
in the vicinity of the site, announcing the date, time and location of the

meeting, along with a brief description of the purpose of the meeting.

Licensees shall not perform any major decommissioning activities, as defined
in §50.2, until 90 days after the NRC has received the licensee's PSDAR
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(6.)
(i)
(ii.)
(iii.)

(7)

(8.)
(i)

(ii.)

(iii.)

(iv.)

submittal and until certifications of permanent cessation of operations and
permanent removal of fuel from the reactor vessel, as required under
§50.82(a)(1), have been submitted.

Licensees shall not perform any decommissioning activities, as defined in
§50.2, that —

Foreclose release of the site for possible unrestricted use;
Result in significant environmental impacts not previously reviewed; or
Result in there no longer being reasonable assurance that adequate funds will be

available for decommissioning.

In taking actions permitted under §50.59 following submittal of the PSDAR,
the licensee shall notify the NRC, in writing and send a copy to the affected
State(s), before performing any decommissioning activity inconsistent with,
or making any significant schedule change from, those actions and schedules
described in the PSDAR, including changes that significantly increase the

decommissioning cost.

Decommissioning trust funds may be used by licensees if —

(A). The withdrawals are for expenses for legitimate decommissioning
activities consistent with the definition of decommissioning in
§50.2;

(B). The expenditure would not reduce the value of the
decommissioning trust below an amount necessary to place and
maintain the reactor in a safe storage condition if unforeseen
conditions or expenses arise and;

(C). The withdrawals would not inhibit the ability of the licensee to
complete funding of any shortfalls in the decommissioning trust
needed to ensure the availability of funds to ultimately release the

site and terminate the license.

Initially, 3 percent of the generic amount specified in §50.75 may be used for
decommissioning planning. For licensees that have submitted the certifications
required under §50.82(a)(1) and commencing 90 days after the NRC has received

PSDAR, an additional 20 percent may be used. A site-specific

decommissioning cost estimate must be submitted to the NRC prior to the licensee
using any funding in excess of these amounts.
Within 2 years following permanent cessation of operations, if not already
submitted, the licensee shall submit a site-specific decommissioning cost estimate.
For decommissioning activities that delay completion of decommissioning by

including a period of storage or surveillance, the licensee shall provide a means of

65



9.)

(i)

(ii.)

(iii.)

(10.)

(11.)
(i)

adjusting cost estimates and associated funding levels over the storage or

surveillance period.

All power reactor licensees must submit an application for termination of

license. The application for termination of license must be accompanied or

preceded by a license termination plan to be submitted for NRC approval.

The license termination plan must be a supplement to the FSAR or equivalent

and must be submitted at least 2 years before termination of the license date.

The license termination plan must include —

(A).
(B).
(©).
(D).
(E).
(F).

(G).

(H).

A site characterization;

Identification of remaining dismantlement activities;

Plans for site remediation;

Detailed plans for the final radiation survey;

A description of the end use of the site, if restricted;

An updated site-specific estimate of remaining decommissioning
costs;

A supplement to the environmental report, pursuant to §51.53,
describing any new information or significant environmental change
associated with the licensee's proposed termination activities; and
Identification of parts, if any, of the facility or site that were

released for use before approval of the license termination plan.

The NRC shall notice receipt of the license termination plan and make the

license termination plan available for public comment. The NRC shall also

schedule a public meeting in the vicinity of the licensee's facility upon receipt of

the license termination plan. The NRC shall publish a notice in the Federal

Register and in a forum, such as local newspapers, which is readily accessible to

individuals in the vicinity of the site, announcing the date, time and location of the

meeting, along with a brief description of the purpose of the meeting.

If the license termination plan demonstrates that the remainder of

decommissioning activities will be performed in accordance with the

regulations in this chapter, will not be inimical to the common defense and

security or to the health and safety of the public, and will not have a

significant effect on the quality of the environment and after notice to

interested persons, the Commission shall approve the plan, by license

amendment, subject to such conditions and limitations as it deems appropriate

and necessary and authorize implementation of the license termination plan.

The Commission shall terminate the license if it determines that --

The remaining dismantlement has been performed in accordance with the

approved license termination plan, and
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(ii.)  The final radiation survey and associated documentation, including an
assessment of dose contributions associated with parts released for use before
approval of the license termination plan, demonstrate that the facility and site have

met the criteria for decommissioning in 10 CFR part 20, subpart E.

1.2 § 20.1402 Radiological criteria for unrestricted use

A site will be considered acceptable for unrestricted use if the residual radioactivity
that is distinguishable from background radiation results in a TEDE to an average
member of the critical group that does not exceed 25 mrem (0.25 mSv) per year,
including that from groundwater sources of drinking water, and the residual
radioactivity has been reduced to levels that are as low as reasonably achievable
(ALARA). Determination of the levels which are ALARA must take into account
consideration of any detriments, such as deaths from transportation accidents, expected

to potentially result from decontamination and waste disposal.

1.3 § 20.1403 Criteria for license termination under restricted conditions
A site will be considered acceptable for license termination under restricted
conditions if:

(a) The licensee can demonstrate that further reductions in residual radioactivity
necessary to comply with the provisions of § 20.1402 would result in net public or
environmental harm or were not being made because the residual levels associated
with restricted conditions are ALARA. Determination of the levels which are
ALARA must take into account consideration of any detriments, such as traffic
accidents, expected to potentially result from decontamination and waste disposal;

(b) The licensee has made provisions for legally enforceable institutional controls
that provide reasonable assurance that the TEDE from residual radioactivity
distinguishable from background to the average member of the critical group will
not exceed 25 mrem (0.25 mSv) per year;

(c) The licensee has provided sufficient financial assurance to enable an independent
third party, including a governmental custodian of a site, to assume and carry out
responsibilities for any necessary control and maintenance of the site. Acceptable
financial assurance mechanisms are—

(1.)Funds placed into an account segregated from the licensee's assets and outside the

licensee's administrative control as described in § 30.35(f)(1) of this chapter;
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(2.)Surety method, insurance, or other guarantee method as described in § 30.35(f)(2)
of this chapter;

(3.)A statement of intent in the case of Federal, State, or local Government licensees,
as described in § 30.35(f)(4) of this chapter; or

(4.)When a governmental entity is assuming custody and ownership of a site, an
arrangement that is deemed acceptable by such governmental entity.

(d) The licensee has submitted a decommissioning plan or License Termination Plan
(LTP) to the Commission indicating the licensee's intent to decommission in
accordance with §§ 30.36(d), 40.42(d), 50.82 (a) and (b), 70.38(d), or 72.54 of this
chapter, and specifying that the licensee intends to decommission by restricting use
of the site. The licensee shall document in the LTP or decommissioning plan how
the advice of individuals and institutions in the community who may be affected by
the decommissioning has been sought and incorporated, as appropriate, following
analysis of that advice.

(1.)Licensees proposing to decommission by restricting use of the site shall seek
advice from such affected parties regarding the following matters concerning
the proposed decommissioning—

(1.) Whether provisions for institutional controls proposed by the licensee;
(A). Will provide reasonable assurance that the TEDE from residual
radioactivity distinguishable from background to the average
member of the critical group will not exceed 25 mrem (0.25 mSv)
TEDE per year;
(B). Will be enforceable; and
(C). Will not impose undue burdens on the local community or other
affected parties.
(ii.) Whether the licensee has provided sufficient financial assurance to
enable an independent third party, including a governmental custodian of
a site, to assume and carry out responsibilities for any necessary control
and maintenance of the site;

(2.)In seeking advice on the issues identified in § 20.1403(d)(1), the licensee shall
provide for:

(i.) Participation by representatives of a broad cross section of community
interests who may be affected by the decommissioning;

(ii.) An opportunity for a comprehensive, collective discussion on the issues
by the participants represented; and

(iii.) A publicly available summary of the results of all such discussions,

including a description of the individual viewpoints of the participants on
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the issues and the extent of agreement and disagreement among the
participants on the issues; and
(e) Residual radioactivity at the site has been reduced so that if the institutional
controls were no longer in effect, there is reasonable assurance that the TEDE from
residual radioactivity distinguishable from background to the average member of
the critical group is as low as reasonably achievable and would not exceed either—
(1.)100 mrem (1 mSv) per year; or
(2.)500 mrem (5 mSv) per year provided the licensee—

(i.) Demonstrates that further reductions in residual radioactivity necessary
to comply with the 100 mrem/y (1 mSv/y) value of paragraph (e)(1) of
this section are not technically achievable, would be prohibitively
expensive, or would result in net public or environmental harm;

(ii.) Makes provisions for durable institutional controls;

(iii.) Provides sufficient financial assurance to enable a responsible
government entity or independent third party, including a governmental
custodian of a site, both to carry out periodic rechecks of the site no less
frequently than every 5 years to assure that the institutional controls
remain in place as necessary to meet the criteria of § 20.1403(b) and to
assume and carry out responsibilities for any necessary control and
maintenance of those controls. Acceptable financial assurance

mechanisms are those in paragraph (c) of this section.

1.4 § 20.1404 Alternate criteria for license termination.
(a) The Commission may terminate a license using alternate criteria greater than the
dose criterion of §§ 20.1402, 20.1403(b), and 20.1403(d)(1)(1)(A), if the licensee--

(1.)Provides assurance that public health and safety would continue to be protected,
and that it is unlikely that the dose from all man-made sources combined,
other than medical, would be more than the 1 mSv/y (100 mrem/y) limit of
subpart D, by submitting an analysis of possible sources of exposure;

(2.)Has employed to the extent practical restrictions on site use according to the
provisions of § 20.1403 in minimizing exposures at the site; and

(3.)Reduces doses to ALARA levels, taking into consideration any detriments such as
traffic accidents expected to potentially result from decontamination and
waste disposal.

(4.)Has submitted a decommissioning plan or License Termination Plan (LTP) to the
Commission indicating the licensee's intent to decommission in accordance
with §§ 30.36(d), 40.42(d), 50.82 (a) and (b), 70.38(d), or 72.54 of this

chapter, and specifying that the licensee proposes to decommission by use of
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alternate criteria. The licensee shall document in the decommissioning plan or
LTP how the advice of individuals and institutions in the community who
may be affected by the decommissioning has been sought and addressed, as
appropriate, following analysis of that advice. In seeking such advice, the
licensee shall provide for:
(i.) Participation by representatives of a broad cross section of
community interests who may be affected by the decommissioning;
(ii.) An opportunity for a comprehensive, collective discussion on the
issues by the participants represented; and
(iii.) A publicly available summary of the results of all such discussions,
including a description of the individual viewpoints of the participants on
the issues and the extent of agreement and disagreement among the
participants on the issues.
(b) The use of alternate criteria to terminate a license requires the approval of the
Commission after consideration of the NRC staff's recommendations that will
address any comments provided by the Environmental Protection Agency and any

public comments submitted pursuant to § 20.1405.

1.5 § 20.1405 Public notification and public participation

Upon the receipt of an LTP or decommissioning plan from the licensee, or a
proposal by the licensee for release of a site pursuant to §§ 20.1403 or 20.1404, or
whenever the Commission deems such notice to be in the public interest, the
Commission shall:
(a).  Notify and solicit comments from:

(1.) local and State governments in the vicinity of the site and any Indian Nation
or other indigenous people that have treaty or statutory rights that could be
affected by the decommissioning; and

(2. the Environmental Protection Agency for cases where the licensee proposes to
release a site pursuant to § 20.1404.

(b) Publish a notice in the Federal Register and in a forum, such as local
newspapers, letters to State or local organizations, or other appropriate
forum, that is readily accessible to individuals in the vicinity of the site,

and solicit comments from affected parties.

1.6 § 50.4(b)(8) Certification of permanent cessation of operations.

The licensee's certification of permanent cessation of operations, pursuant to

§50.82(a)(1), must state the date on which operations have ceased or will cease, and the
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signed and notarized original must be submitted to: The Nuclear Regulatory

Commission, Document Control Desk, Washington, DC 20555-0001.

1.7 § 50.4(b)(9) Certification of permanent fuel removal.

The licensee's certification of permanent fuel removal, pursuant to §50.82(a)(1),
must state the date on which the fuel was removed from the reactor vessel and the
disposition of the fuel, and the signed and notarized original must be submitted to: The
Nuclear Regulatory Commission, Document Control Desk, Washington, DC

20555-0001.
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