AUTHENTICATED
U.S. GOVERNMENT
INFORMATION
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may consider and grant extensions be-
yond November 30, 1985, for completion
of environmental qualification.

The schedule in this paragraph super-
sedes the June 30, 1982, deadline, or any
other previously imposed date, for en-
vironmental qualification of electric
equipment contained in certain nuclear
power operating licenses.

(h) Each license shall notify the
Commission as specified in §50.4 of any
significant equipment qualification
problem that may require extension of
the completion date provided in ac-
cordance with paragraph (g) of this sec-
tion within 60 days of its discovery.

(i) Applicants for operating licenses
granted after February 22, 1983, but
prior to November 30, 1985, shall per-
form an analysis to ensure that the
plant can be safely operated pending
completion of equipment qualification
required by this section. This analysis
must be submitted, as specified in
§50.4, for consideration prior to the
granting of an operating license and
must include, where appropriate, con-
sideration of:

(1) Accomplishing the safety function
by some designated alternative equip-
ment if the principal equipment has
not been demonstrated to be fully
qualified.

(2) The validity of partial test data in
support of the original qualification.

(3) Limited use of administrative
controls over equipment that has not
been demonstrated to be fully quali-
fied.

(4) Completion of the safety function
prior to exposure to the accident envi-
ronment resulting from a design basis
event and ensuring that the subsequent
failure of the equipment does not de-
grade any safety function or mislead
the operator.

(5) No significant degradation of any
safety function or misleading informa-
tion to the operator as a result of fail-
ure of equipment under the accident
environment resulting from a design
basis event.

(j) A record of the qualification, in-
cluding documentation in paragraph
(d) of this section, must be maintained
in an auditable form for the entire pe-
riod during which the covered item is
installed in the nuclear power plant or
is stored for future use to permit
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verification that each item of electric
equipment important to safety covered
by this section:

(1) Is qualified for its application; and

(2) Meets its specified performance
requirements when it is subjected to
the conditions predicted to be present
when it must perform its safety func-
tion up to the end of its qualified life.

(k) Applicants for and holders of op-
erating licenses are not required to re-
qualify electric equipment important
to safety in accordance with the provi-
sions of this section if the Commission
has previously required qualification of
that equipment in accordance with
“Guidelines for EHEvaluating Environ-
mental Qualification of Class 1E Elec-
trical Equipment in Operating Reac-
tors,”” November 1979 (DOR Guidelines),
or NUREG-0588 (For Comment
version), ‘‘Interim Staff Position on
Environmental Qualification of Safety-
Related Electrical Equipment.”

(1) Replacement equipment must be
qualified in accordance with the provi-
sions of this section unless there are
sound reasons to the contrary.

[48 FR 2733, Jan. 21, 1983, as amended at 49
FR 45576, Nov. 19, 1984; 51 FR 40308, Nov. 6,
1986; 51 FR 43709, Dec. 3, 1986; 52 FR 31611,
Aug. 21, 1987; 563 FR 19250, May 27, 1988; 61 FR
39300, July 29, 1996; 61 FR 65173, Dec. 11, 1996;
62 FR 47271, Sept. 8, 1997; 64 FR 72001, Dec. 23,
1999; 66 FR 64738, Dec. 14, 2001; 72 FR 49495,
Aug. 28, 2007; 80 FR 45843, Aug. 3, 2015]

ISSUANCE, LIMITATIONS, AND CONDITIONS
OF LICENSES AND CONSTRUCTION PER-
MITS

§50.50 Issuance of licenses and con-
struction permits.

Upon determination that an applica-
tion for a license meets the standards
and requirements of the act and regula-
tions, and that notifications, if any, to
other agencies or bodies have been duly
made, the Commission will issue a li-
cense, or if appropriate a construction
permit, in such form and containing
such conditions and limitations includ-
ing technical specifications, as it
deems appropriate and necessary.

§50.51 Continuation of license.

(a) Bach license will be issued for a
fixed period of time to be specified in
the license but in no case to exceed 40
years from date of issuance. Where the
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operation of a facility is involved, the
Commission will issue the license for
the term requested by the applicant or
for the estimated useful life of the fa-
cility if the Commission determines
that the estimated useful life is less
than the term requested. Where con-
struction of a facility is involved, the
Commission may specify in the con-
struction permit the period for which
the license will be issued if approved
pursuant to §50.56. Licenses may be re-
newed by the Commission upon the ex-
piration of the period. Renewal of oper-
ating licenses for nuclear power plants
is governed by 10 CFR part 54. Applica-
tion for termination of license is to be
made pursuant to §50.82.

(b) Each license for a facility that
has permanently ceased operations,
continues in effect beyond the expira-
tion date to authorize ownership and
possession of the production or utiliza-
tion facility, until the Commission no-
tifies the licensee in writing that the
license is terminated. During such pe-
riod of continued effectiveness the 1li-
censee shall—

(1) Take actions necessary to decom-
mission and decontaminate the facility
and continue to maintain the facility,
including, where applicable, the stor-
age, control and maintenance of the
spent fuel, in a safe condition, and

(2) Conduct activities in accordance
with all other restrictions applicable to
the facility in accordance with the
NRC regulations and the provisions of
the specific 10 CFR part 50 license for
the facility.

[66 FR 64976, Dec. 13, 1991, as amended at 61
FR 39300, July 29, 1996]

§50.52 Combining licenses.

The Commission may combine in a
single license the activities of an appli-
cant which would otherwise be licensed
severally.

§50.53 Jurisdictional limitations.

No license under this part shall be
deemed to have been issued for activi-
ties which are not under or within the
jurisdiction of the United States.

[21 FR 355, Jan. 19, 1956, as amended at 43 FR
6924, Feb. 17, 1978]
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§50.54 Conditions of licenses.

The following paragraphs of this sec-
tion, with the exception of paragraphs
(r) and (gg), and the applicable require-
ments of 10 CFR 50.55a, are conditions
in every nuclear power reactor oper-
ating license issued under this part.
The following paragraphs with the ex-
ception of paragraph (r), (s), and (u) of
this section are conditions in every
combined license issued under part 52
of this chapter, provided, however, that
paragraphs (i) introductory text, (i)(1),
3, k), ), (M), (n), (W), (%), (¥), (z), and
(hh) of this section are only applicable
after the Commission makes the find-
ing under §52.103(g) of this chapter.

(a)(1) Each nuclear power plant or
fuel reprocessing plant licensee subject
to the quality assurance criteria in ap-
pendix B of this part shall implement,
under §50.34(b)(6)(ii) or §52.79 of this
chapter, the quality assurance program
described or referenced in the safety
analysis report, including changes to
that report. However, a holder of a
combined license under part 52 of this
chapter shall implement the quality
assurance program described or ref-
erenced in the safety analysis report
applicable to operation 30 days prior to
the scheduled date for the initial load-
ing of fuel.

(2) Each licensee described in para-
graph (a)(1) of this section shall, by
June 10, 1983, submit to the appropriate
NRC Regional Office shown in appendix
D of part 20 of this chapter the current
description of the quality assurance
program it is implementing for inclu-
sion in the Safety Analysis Report, un-
less there are no changes to the de-
scription previously accepted by NRC.
This submittal must identify changes
made to the quality assurance program
description since the description was
submitted to NRC. (Should a licensee
need additional time beyond June 10,
1983 to submit its current quality as-
surance program description to NRC, it
shall notify the appropriate NRC Re-
gional Office in writing, explain why
additional time is needed, and provide
a schedule for NRC approval showing
when its current quality assurance pro-
gram description will be submitted.)

(3) Each licensee described in para-
graph (a)(1) of this section may make a
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change to a previously accepted qual-
ity assurance program description in-
cluded or referenced in the Safety
Analysis Report without prior NRC ap-
proval, provided the change does not
reduce the commitments in the pro-
gram description as accepted by the
NRC. Changes to the quality assurance
program description that do not reduce
the commitments must be submitted
to the NRC in accordance with the re-
quirements of §50.71(e). In addition to
quality assurance program changes in-
volving administrative improvements
and clarifications, spelling corrections,
punctuation, or editorial items, the fol-
lowing changes are not considered to
be reductions in commitment:

(i) The use of a QA standard approved
by the NRC which is more recent than
the QA standard in the licensee’s cur-
rent QA program at the time of the
change;

(ii) The use of a quality assurance al-
ternative or exception approved by an
NRC safety evaluation, provided that
the bases of the NRC approval are ap-
plicable to the licensee’s facility;

(iii) The use of generic organizational
position titles that clearly denote the
position function, supplemented as nec-
essary by descriptive text, rather than
specific titles;

(iv) The use of generic organizational
charts to indicate functional relation-
ships, authorities, and responsibilities,
or, alternately, the use of descriptive
text;

(v) The elimination of quality assur-
ance program information that dupli-
cates language in quality assurance
regulatory guides and quality assur-
ance standards to which the licensee is
committed; and

(vi) Organizational revisions that en-
sure that persons and organizations
performing quality assurance functions
continue to have the requisite author-
ity and organizational freedom, includ-
ing sufficient independence from cost
and schedule when opposed to safety
considerations.

(4) Changes to the quality assurance
program description that do reduce the
commitments must be submitted to
the NRC and receive NRC approval
prior to implementation, as follows:

(i) Changes made to the quality as-
surance program description as pre-
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sented in the Safety Analysis Report or
in a topical report must be submitted
as specified in §50.4.

(ii) The submittal of a change to the
Safety Analysis Report quality assur-
ance program description must include
all pages affected by that change and
must be accompanied by a forwarding
letter identifying the change, the rea-
son for the change, and the basis for
concluding that the revised program
incorporating the change continues to
satisfy the criteria of appendix B of
this part and the Safety Analysis Re-
port quality assurance program de-
scription commitments previously ac-
cepted by the NRC (the letter need not
provide the basis for changes that cor-
rect spelling, punctuation, or editorial
items).

(iii) A copy of the forwarding letter
identifying the change must be main-
tained as a facility record for three
years.

(iv) Changes to the quality assurance
program description included or ref-
erenced in the Safety Analysis Report
shall be regarded as accepted by the
Commission upon receipt of a letter to
this effect from the appropriate review-
ing office of the Commission or 60 days
after submittal to the Commission,
whichever occurs first.

(b) No right to the special nuclear
material shall be conferred by the li-
cense except as may be defined by the
license.

(c) Neither the license, nor any right
thereunder, nor any right to utilize or
produce special nuclear material shall
be transferred, assigned, or disposed of
in any manner, either voluntarily or
involuntarily, directly or indirectly,
through transfer of control of the li-
cense to any person, unless the Com-
mission shall, after securing full infor-
mation, find that the transfer is in ac-
cordance with the provisions of the act
and give its consent in writing.

(d) The license shall be subject to
suspension and to the rights of recap-
ture of the material or control of the
facility reserved to the Commission
under section 108 of the act in a state
of war or national emergency declared
by Congress.

(e) The license shall be subject to
revocation, suspension, modification,
or amendment for cause as provided in
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the act and regulations, in accordance
with the procedures provided by the
act and regulations.

(f) The licensee shall at any time be-
fore expiration of the license, upon re-
quest of the Commission, submit, as
specified in §50.4, written statements,
signed under oath or affirmation, to
enable the Commission to determine
whether or not the license should be
modified, suspended, or revoked. Ex-
cept for information sought to verify
licensee compliance with the current
licensing basis for that facility, the
NRC must prepare the reason or rea-
sons for each information request prior
to issuance to ensure that the burden
to be imposed on respondents is justi-
fied in view of the potential safety sig-
nificance of the issue to be addressed in
the requested information. Each such
justification provided for an evaluation
performed by the NRC staff must be ap-
proved by the Executive Director for
Operations or his or her designee prior
to issuance of the request.

(g) The issuance or existence of the
license shall not be deemed to waive, or
relieve the licensee from compliance
with, the antitrust laws, as specified in
subsection 105a of the Act. In the event
that the licensee should be found by a
court of competent jurisdiction to have
violated any provision of such anti-
trust laws in the conduct of the Ili-
censed activity, the Commission may
suspend or revoke the license or take
such other action with respect to it as
shall be deemed necessary.

(h) The license shall be subject to the
provisions of the Act now or hereafter
in effect and to all rules, regulations,
and orders of the Commission. The
terms and conditions of the license
shall be subject to amendment, revi-
sion, or modification, by reason of
amendments of the Act or by reason of
rules, regulations, and orders issued in
accordance with the terms of the act.

(i) Except as provided in §55.13 of this
chapter, the licensee may not permit
the manipulation of the controls of any
facility by anyone who is not a licensed
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operator or senior operator as provided
in part 55 of this chapter.

(i-1) Within 3 months after either the
issuance of an operating license or the
date that the Commission makes the
finding under §52.103(g) of this chapter
for a combined license, as applicable,
the licensee shall have in effect an op-
erator requalification program. The op-
erator requalification program must,
as a minimum, meet the requirements
of §55.59(c) of this chapter. Notwith-
standing the provisions of §50.59, the li-
censee may not, except as specifically
authorized by the Commission decrease
the scope of an approved operator re-
qualification program.

(j) Apparatus and mechanisms other
than controls, the operation of which
may affect the reactivity or power
level of a reactor shall be manipulated
only with the knowledge and consent
of an operator or senior operator li-
censed pursuant to part 55 of this chap-
ter present at the controls.

(k) An operator or senior operator li-
censed pursuant to part 55 of this chap-
ter shall be present at the controls at
all times during the operation of the
facility.

(1) The licensee shall designate indi-
viduals to be responsible for directing
the licensed activities of licensed oper-
ators. These individuals shall be li-
censed as senior operators pursuant to
part 55 of this chapter.

(m)(1) A senior operator licensed pur-
suant to part 55 of this chapter shall be
present at the facility or readily avail-
able on call at all times during its op-
eration, and shall be present at the fa-
cility during initial start-up and ap-
proach to power, recovery from an un-
planned or unscheduled shut-down or
significant reduction in power, and re-
fueling, or as otherwise prescribed in
the facility license.

(2) Notwithstanding any other provi-
sions of this section, by January 1,
1984, licensees of nuclear power units
shall meet the following requirements:

(i) Each licensee shall meet the min-
imum licensed operator staffing re-
quirements in the following table:
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MINIMUM REQUIREMENTS ' PER SHIFT FOR ON-SITE STAFFING OF NUCLEAR POWER UNITS BY
OPERATORS AND SENIOR OPERATORS LICENSED UNDER 10 CFR PART 55

One unit Two units Three units
Number of nuclear .
p -+ Position One One Two Two Three
2

power units operating control control control control control

room room rooms rooms rooms
NoNne ..o Senior Operator .... 1 1 1 1 1
Operator ............ 1 2 2 3 3
ONE o Senior Operator 2 2 2 2 2
Operator ............ 2 3 3 4 4
TWO i Senior Operator ... | e 2 3 33 3
Operator 3 4 35 5
Three ...cooevevivvcincnns Senior OPErator .......c.ccceevveeviniviiiinieiieiieins | ceveseinies | e | e, 3 4
OPEIAtOr ..ot 5 6

1Temporary deviations from the numbers required by this table shall be in accordance with criteria established in the unit's

technical specifications.

2For the purpose of this table, a nuclear power unit is considered to be operating when it is in a mode other than cold shut-

down or refueling as defined by the unit's technical specifications.

3The number of required licensed personnel when the operating nuclear power units are controlled from a common control

room are two senior operators and four operators.

(ii) Bach licensee shall have at its
site a person holding a senior operator
license for all fueled units at the site
who is assigned responsibility for over-
all plant operation at all times there is
fuel in any unit. If a single senior oper-
ator does not hold a senior operator li-
cense on all fueled units at the site,
then the licensee must have at the site
two or more senior operators, who in
combination are licensed as senior op-
erators on all fueled units.

(iii) When a nuclear power unit is in
an operational mode other than cold
shutdown or refueling, as defined by
the unit’s technical specifications,
each licensee shall have a person hold-
ing a senior operator license for the nu-
clear power unit in the control room at
all times. In addition to this senior op-
erator, for each fueled nuclear power
unit, a licensed operator or senior oper-
ator shall be present at the controls at
all times.

(iv) Each licensee shall have present,
during alteration of the core of a nu-
clear power unit (including fuel loading
or transfer), a person holding a senior
operator license or a senior operator li-
cense limited to fuel handling to di-
rectly supervise the activity and, dur-
ing this time, the licensee shall not as-
sign other duties to this person.

(3) Licensees who cannot meet the
January 1, 1984 deadline must submit
by October 1, 1983 a request for an ex-
tension to the Director of the Office of
Nuclear Regulation and demonstrate
good cause for the request.

(n) The licensee shall not, except as
authorized pursuant to a construction
permit, make any alteration in the fa-
cility constituting a change from the
technical specifications previously in-
corporated in a license or construction
permit pursuant to §50.36 of this part.

(o) Primary reactor containments for
water cooled power reactors, other
than facilities for which the certifi-
cations required under §§50.82(a)(1) or
52.110(a)(1) of this chapter have been
submitted, shall be subject to the re-
quirements set forth in appendix J to
this part.

(p)(1) The licensee shall prepare and
maintain safeguards contingency plan
procedures in accordance with appen-
dix C of part 73 of this chapter for af-
fecting the actions and decisions con-
tained in the Responsibility Matrix of
the safeguards contingency plan. The
licensee may not make a change which
would decrease the effectiveness of a
physical security plan, or guard train-
ing and qualification plan, or cyber se-
curity plan prepared under §50.34(c) or
§52.79(a), or part 73 of this chapter, or
of the first four categories of informa-
tion (Background, Generic Planning
Base, Licensee Planning Base, Respon-
sibility Matrix) contained in a licensee
safeguards contingency plan prepared
under §50.34(d) or §52.79(a), or part 73 of
this chapter, as applicable, without
prior approval of the Commission. A 1i-
censee desiring to make such a change
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shall submit an application for amend-
ment to the licensee’s license under
§50.90.

(2) The licensee may make changes to
the plans referenced in paragraph (p)(1)
of this section, without prior Commis-
sion approval if the changes do not de-
crease the safeguards effectiveness of
the plan. The licensee shall maintain
records of changes to the plans made
without prior Commission approval for
a period of 3 years from the date of the
change, and shall submit, as specified
in §50.4 or §52.3 of this chapter, a re-
port containing a description of each
change within 2 months after the
change is made. Prior to the safeguards
contingency plan being put into effect,
the licensee shall have:

(i) All safeguards capabilities speci-
fied in the safeguards contingency plan
available and functional;

(ii) Detailed procedures developed ac-
cording to appendix C to part 73 of this
chapter available at the licensee’s site;
and

(iii) All appropriate personnel
trained to respond to safeguards inci-
dents as outlined in the plan and speci-
fied in the detailed procedures.

(3) The licensee shall provide for the
development, revision, implementa-
tion, and maintenance of its safeguards
contingency plan. The licensee shall
ensure that all program elements are
reviewed by individuals independent of
both security program management
and personnel who have direct respon-
sibility for implementation of the secu-
rity program either:

(i) At intervals not to exceed 12
months; or

(ii) As necessary, based on an assess-
ment by the licensee against perform-
ance indicators, and as soon as reason-
ably practicable after a change occurs
in personnel, procedures, equipment, or
facilities that potentially could ad-
versely affect security, but no longer
than 12 months after the change. In
any case, all elements of the safeguards
contingency plan must be reviewed at
least once every 24 months.

(4) The review must include a review
and audit of safeguards contingency
procedures and practices, an audit of
the security system testing and main-
tenance program, and a test of the
safeguards systems along with commit-
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ments established for response by local
law enforcement authorities. The re-
sults of the review and audit, along
with recommendations for improve-
ments, must be documented, reported
to the licensee’s corporate and plant
management, and kKept available at the
plant for inspection for a period of 3
years.

(q) Emergency plans—(1) Definitions
for the purpose of this section:

(i) Change means an action that re-
sults in modification or addition to, or
removal from, the licensee’s emergency
plan. All such changes are subject to
the provisions of this section except
where the applicable regulations estab-
lish specific criteria for accomplishing
a particular change.

(i1) Emergency plan means the docu-
ment(s), prepared and maintained by
the licensee, that identify and describe
the licensee’s methods for maintaining
emergency preparedness and respond-
ing to emergencies. An emergency plan
includes the plan as originally ap-
proved by the NRC and all subsequent
changes made by the licensee with, and
without, prior NRC review and ap-
proval under paragraph (q) of this sec-
tion.

(iii) Emergency planning function
means a capability or resource nec-
essary to prepare for and respond to a
radiological emergency, as set forth in
the elements of section IV. of appendix
E to this part and, for nuclear power
reactor licensees, the planning stand-
ards of §50.47(b).

(iv) Reduction in effectiveness means a
change in an emergency plan that re-
sults in reducing the licensee’s capa-
bility to perform an emergency plan-
ning function in the event of a radio-
logical emergency.

(2) A holder of a license under this
part, or a combined license under part
52 of this chapter after the Commission
makes the finding under §52.103(g) of
this chapter, shall follow and maintain
the effectiveness of an emergency plan
that meets the requirements in appen-
dix E to this part and, for nuclear
power reactor licensees, the planning
standards of §50.47(b).

(3) The licensee may make changes to
its emergency plan without NRC ap-
proval only if the licensee performs
and retains an analysis demonstrating
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that the changes do not reduce the ef-
fectiveness of the plan and the plan, as
changed, continues to meet the re-
quirements in appendix E to this part
and, for nuclear power reactor licens-
ees, the planning standards of §50.47(b).

(4) The changes to a licensee’s emer-
gency plan that reduce the effective-
ness of the plan as defined in paragraph
(q)(1)(iv) of this section may not be im-
plemented without prior approval by
the NRC. A licensee desiring to make
such a change after February 21, 2012
shall submit an application for an
amendment to its license. In addition
to the filing requirements of §§50.90
and 50.91, the request must include all
emergency plan pages affected by that
change and must be accompanied by a
forwarding letter identifying the
change, the reason for the change, and
the basis for concluding that the li-
censee’s emergency plan, as revised,
will continue to meet the requirements
in appendix E to this part and, for nu-
clear power reactor licensees, the plan-
ning standards of §50.47(b).

(5) The licensee shall retain a record
of each change to the emergency plan
made without prior NRC approval for a
period of three years from the date of
the change and shall submit, as speci-
fied in §50.4, a report of each such
change made after February 21, 2012,
including a summary of its analysis,
within 30 days after the change is put
in effect.

(6) The nuclear power reactor li-
censee shall retain the emergency plan
and each change for which prior NRC
approval was obtained pursuant to
paragraph (q)(4) of this section as a
record until the Commission termi-
nates the license for the nuclear power
reactor.

(r) [Reserved]

(8)(1) [Reserved]

(2)(1) [Reserved]

(ii) If after April 1, 1981, the NRC
finds that the state of emergency pre-
paredness does not provide reasonable
assurance that adequate protective
measures can and will be taken in the
event of a radiological emergency
(including findings based on requirements
of appendix E, section 1V.D.3) and if the
deficiencies (including deficiencies based
on requirements of appendir E, section
IV.D.3) are not corrected within four
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months of that finding, the Commis-
sion will determine whether the reac-
tor shall be shut down until such defi-
ciencies are remedied or whether other
enforcement action is appropriate. In
determining whether a shutdown or
other enforcement action is appro-
priate, the Commission shall take into
account, among other factors, whether
the licensee can demonstrate to the
Commission’s satisfaction that the de-
ficiencies in the plan are not signifi-
cant for the plant in question, or that
adequate interim compensating actions
have been or will be taken promptly, or
that there are other compelling rea-
sons for continued operation.

(3) The NRC will base its finding on a
review of the FEMA findings and deter-
minations as to whether State and
local emergency plans are adequate
and capable of being implemented, and
on the NRC assessment as to whether
the licensee’s emergency plans are ade-
quate and capable of being imple-
mented. Nothing in this paragraph
shall be construed as limiting the au-
thority of the Commission to take ac-
tion under any other regulation or au-
thority of the Commission or at any
time other than that specified in this
paragraph.

(t)(1) The licensee shall provide for
the development, revision, implemen-
tation, and maintenance of its emer-
gency preparedness program. The 1li-
censee shall ensure that all program
elements are reviewed by persons who
have no direct responsibility for the
implementation of the emergency pre-
paredness program either:

(i) At intervals not to exceed 12
months or,

(i1) As necessary, based on an assess-
ment by the licensee against perform-
ance indicators, and as soon as reason-
ably practicable after a change occurs
in personnel, procedures, equipment, or
facilities that potentially could ad-
versely affect emergency preparedness,
but no longer than 12 months after the
change. In any case, all elements of the
emergency preparedness program must
be reviewed at least once every 24
months.

(2) The review must include an eval-
uation for adequacy of interfaces with
State and local governments and of li-
censee drills, exercises, capabilities,
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and procedures. The results of the re-
view, along with recommendations for
improvements, must be documented,
reported to the licensee’s corporate and
plant management, and retained for a
period of 5 years. The part of the re-
view involving the evaluation for ade-
quacy of interface with State and local
governments must be available to the
appropriate State and local govern-
ments.

(u) [Reserved]

(v) Each licensee subject to the re-
quirements of Part 73 of this chapter
shall ensure that Safeguards Informa-
tion is protected against unauthorized
disclosure in accordance with the re-
quirements in §73.21 and the require-
ments in §73.22 or §73.23 of this chap-
ter, as applicable.

(w) Each power reactor licensee
under this part for a production or uti-
lization facility of the type described
in §50.21(b) or §50.22 shall take reason-
able steps to obtain insurance available
at reasonable costs and on reasonable
terms from private sources or to dem-
onstrate to the satisfaction of the NRC
that it possesses an equivalent amount
of protection covering the licensee’s
obligation, in the event of an accident
at the licensee’s reactor, to stabilize
and decontaminate the reactor and the
reactor station site at which the reac-
tor experiencing the accident is lo-
cated, provided that:

(1) The insurance required by para-
graph (w) of this section must have a
minimum coverage limit for each reac-
tor station site of either $1.06 billion or
whatever amount of insurance is gen-
erally available from private sources,
whichever is less. The required insur-
ance must clearly state that, as and to
the extent provided in paragraph (w)(4)
of this section, any proceeds must be
payable first for stabilization of the re-
actor and next for decontamination of
the reactor and the reactor station
site. If a licensee’s coverage falls below
the required minimum, the licensee
shall within 60 days take all reasonable
steps to restore its coverage to the re-
quired minimum. The required insur-
ance may, at the option of the licensee,
be included within policies that also
provide coverage for other risks, in-
cluding, but not limited to, the risk of
direct physical damage.
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(2)(1) With respect to policies issued
or annually renewed on or after April 2,
1991, the proceeds of such required in-
surance must be dedicated, as and to
the extent provided in this paragraph,
to reimbursement or payment on be-
half of the insured of reasonable ex-
penses incurred or estimated to be in-
curred by the licensee in taking action
to fulfill the licensee’s obligation, in
the event of an accident at the licens-
ee’s reactor, to ensure that the reactor
is in, or is returned to, and maintained
in, a safe and stable condition and that
radioactive contamination is removed
or controlled such that personnel expo-
sures are consistent with the occupa-
tional exposure limits in 10 CFR part
20. These actions must be consistent
with any other obligation the licensee
may have under this chapter and must
be subject to paragraph (w)(4) of this
section. As used in this section, an
‘‘accident” means an event that in-
volves the release of radioactive mate-
rial from its intended place of confine-
ment within the reactor or on the reac-
tor station site such that there is a
present danger of release off site in
amounts that would pose a threat to
the public health and safety.

(ii) The stabilization and decon-
tamination requirements set forth in
paragraph (w)(4) of this section must
apply uniformly to all insurance poli-
cies required under paragraph (w) of
this section.

(3) The licensee shall report to the
NRC on April 1 of each year the cur-
rent levels of this insurance or finan-
cial security it maintains and the
sources of this insurance or financial
security.

(4)(1) In the event of an accident at
the licensee’s reactor, whenever the es-
timated costs of stabilizing the Ili-
censed reactor and of decontaminating
the reactor and the reactor station site
exceed $100 million, the proceeds of the
insurance required by paragraph (w) of
this section must be dedicated to and
used, first, to ensure that the licensed
reactor is in, or is returned to, and can
be maintained in, a safe and stable con-
dition so as to prevent any significant
risk to the public health and safety
and, second, to decontaminate the re-
actor and the reactor station site in ac-
cordance with the licensee’s cleanup
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plan as approved by order of the Direc-
tor of the Office of Nuclear Reactor
Regulation. This priority on insurance
proceeds must remain in effect for 60
days or, upon order of the Director, for
such longer periods, in increments not
to exceed 60 days except as provided for
activities under the cleanup plan re-
quired in paragraphs (w)(4)(iii) and
(w)(4)(iv) of this section, as the Direc-
tor may find necessary to protect the
public health and safety. Actions need-
ed to bring the reactor to and maintain
the reactor in a safe and stable condi-
tion may include one or more of the
following, as appropriate:

(A) Shutdown of the reactor;

(B) Establishment and maintenance
of long-term cooling with stable decay
heat removal;

(C) Maintenance of sub-criticality;

(D) Control of radioactive releases;
and

(E) Securing of structures, systems,
or components to minimize radiation
exposure to onsite personnel or to the
offsite public or to facilitate later de-
contamination or both.

(ii) The licensee shall inform the Di-
rector of the Office of Nuclear Reactor
Regulation in writing when the reactor
is and can be maintained in a safe and
stable condition so as to prevent any
significant risk to the public health
and safety. Within 30 days after the li-
censee informs the Director that the
reactor is in this condition, or at such
earlier time as the licensee may elect
or the Director may for good cause di-
rect, the licensee shall prepare and sub-
mit a cleanup plan for the Director’s
approval. The cleanup plan must iden-
tify and contain an estimate of the
cost of each cleanup operation that
will be required to decontaminate the
reactor sufficiently to permit the 1li-
censee either to resume operation of
the reactor or to apply to the Commis-
sion under §50.82 for authority to de-
commission the reactor and to sur-
render the license voluntarily. Cleanup
operations may include one or more of
the following, as appropriate:

(A) Processing any contaminated
water generated by the accident and by
decontamination operations to remove
radioactive materials;

(B) Decontamination of surfaces in-
side the auxiliary and fuel-handling
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buildings and the reactor building to
levels consistent with the Commis-
sion’s occupational exposure limits in
10 CFR part 20, and decontamination or
disposal of equipment;

(C) Decontamination or removal and
disposal of internal parts and damaged
fuel from the reactor vessel; and

(D) Cleanup of the reactor coolant
system.

(iii) Following review of the licens-
ee’s cleanup plan, the Director will
order the licensee to complete all oper-
ations that the Director finds are nec-
essary to decontaminate the reactor
sufficiently to permit the licensee ei-
ther to resume operation of the reactor
or to apply to the Commission under
§50.82 for authority to decommission
the reactor and to surrender the li-
cense voluntarily. The Director shall
approve or disapprove, in whole or in
part for stated reasons, the licensee’s
estimate of cleanup costs for such oper-
ations. Such order may not be effective
for more than 1 year, at which time it
may be renewed. Each subsequent re-
newal order, if imposed, may be effec-
tive for not more than 6 months.

(iv) Of the balance of the proceeds of
the required insurance not already ex-
pended to place the reactor in a safe
and stable condition pursuant to para-
graph (w)(2)(i) of this section, an
amount sufficient to cover the ex-
penses of completion of those decon-
tamination operations that are the
subject of the Director’s order shall be
dedicated to such use, provided that,
upon certification to the Director of
the amounts expended previously and
from time to time for stabilization and
decontamination and upon further cer-
tification to the Director as to the suf-
ficiency of the dedicated amount re-
maining, policies of insurance may pro-
vide for payment to the licensee or
other loss payees of amounts not so
dedicated, and the licensee may pro-
ceed to use in parallel (and not in pref-
erence thereto) any insurance proceeds
not so dedicated for other purposes.

(x) A licensee may take reasonable
action that departs from a license con-
dition or a technical specification (con-
tained in a license issued under this
part) in an emergency when this action
is immediately needed to protect the
public health and safety and no action
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consistent with license conditions and
technical specifications that can pro-
vide adequate or equivalent protection
is immediately apparent.

(y) Licensee action permitted by
paragraph (x) of this section shall be
approved, as a minimum, by a licensed
senior operator, or, at a nuclear power
reactor facility for which the certifi-
cations required under §50.82(a)(1) have
been submitted, by either a licensed
senior operator or a certified fuel han-
dler, prior to taking the action.

(z) Bach licensee with a utilization
facility licensed pursuant to sections
103 or 104b. of the Act shall imme-
diately notify the NRC Operations Cen-
ter of the occurrence of any event spec-
ified in §50.72 of this part.

(aa) The license shall be subject to
all conditions deemed imposed as a
matter of law by sections 401(a)(2) and
401(d) of the Federal Water Pollution
Control Act, as amended (33 U.S.C.A.
1341 (a)(2) and (d).)

(bb) For nuclear power reactors li-
censed by the NRC, the licensee shall,
within 2 years following permanent
cessation of operation of the reactor or
5 years before expiration of the reactor
operating license, whichever occurs
first, submit written notification to
the Commission for its review and pre-
liminary approval of the program by
which the licensee intends to manage
and provide funding for the manage-
ment of all irradiated fuel at the reac-
tor following permanent cessation of
operation of the reactor until title to
the irradiated fuel and possession of
the fuel is transferred to the Secretary
of Energy for its ultimate disposal in a
repository. Licensees of nuclear power
reactors that have permanently ceased
operation by April 4, 1994 are required
to submit such written notification by
April 4, 1996. Final Commission review
will be undertaken as part of any pro-
ceeding for continued licensing under
part 50 or part 72 of this chapter. The
licensee must demonstrate to NRC that
the elected actions will be consistent
with NRC requirements for licensed
possession of irradiated nuclear fuel
and that the actions will be imple-
mented on a timely basis. Where imple-
mentation of such actions requires
NRC authorizations, the licensee shall
verify in the notification that submit-
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tals for such actions have been or will
be made to NRC and shall identify
them. A copy of the notification shall
be retained by the licensee as a record
until expiration of the reactor oper-
ating license. The licensee shall notify
the NRC of any significant changes in
the proposed waste management pro-
gram as described in the initial notifi-
cation.

(ce)(1) Each licensee shall notify the
appropriate NRC Regional Adminis-
trator, in writing, immediately fol-
lowing the filing of a voluntary or in-
voluntary petition for bankruptcy
under any chapter of title 11 (Bank-
ruptcy) of the United States Code by or
against:

(i) The licensee;

(ii) An entity (as that term is defined
in 11 U.S.C. 101(14)) controlling the li-
censee or listing the license or licensee
as property of the estate; or

(iii) An affiliate (as that term is de-
fined in 11 U.S.C. 101(2)) of the licensee.

(2) This notification must indicate:

(i) The bankruptcy court in which
the petition for bankruptcy was filed;
and

(ii) The date of the filing of the peti-
tion.

(dd) A licensee may take reasonable
action that departs from a license con-
dition or a technical specification (con-
tained in a license issued under this
part) in a national security emergency:

(1) When this action is immediately
needed to implement national security
objectives as designated by the na-
tional command authority through the
Commission, and

(2) No action consistent with license
conditions and technical specifications
that can meet national security objec-
tives is immediately apparent.

A national security emergency is es-
tablished by a law enacted by the Con-
gress or by an order or directive issued
by the President pursuant to statutes
or the Constitution of the United
States. The authority under this para-
graph must be exercised in accordance
with law, including section 57e of the
Act, and is in addition to the authority
granted under paragraph (x) of this sec-
tion, which remains in effect unless
otherwise directed by the Commission
during a national security emergency.
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(ee)(1) Each license issued under this
part authorizing the possession of by-
product and special nuclear material
produced in the operation of the 1li-
censed reactor includes, whether stated
in the license or not, the authorization
to receive back that same material, in
the same or altered form or combined
with byproduct or special nuclear ma-
terial produced in the operation of an-
other reactor of the same licensee lo-
cated at that site, from a licensee of
the Commission or an Agreement
State, or from a non-licensed entity
authorized to possess the material.

(2) The authorizations in this sub-
section are subject to the same limita-
tions and requirements applicable to
the original possession of the material.

(3) This paragraph does not authorize
the receipt of any material recovered
from the reprocessing of irradiated
fuel.

(ff) For licensees of nuclear power
plants that have implemented the
earthquake engineering criteria in ap-
pendix S to this part, plant shutdown is
required as provided in paragraph
IV(a)(3) of appendix S to this part.
Prior to resuming operations, the li-
censee shall demonstrate to the Com-
mission that no functional damage has
occurred to those features necessary
for continued operation without undue
risk to the health and safety of the
public and the licensing basis is main-
tained.

(gg)(1) Notwithstanding 10 CFR
52.103, if, following the conduct of the
exercise required by paragraph IV.f.2.a
of appendix E to part 50 of this chapter,
FEMA identifies one or more defi-
ciencies in the state of offsite emer-
gency preparedness, the holder of a
combined license under 10 CFR part 52
may operate at up to 5 percent of rated
thermal power only if the Commission
finds that the state of onsite emer-
gency preparedness provides reasonable
assurance that adequate protective
measures can and will be taken in the
event of a radiological emergency. The
NRC will base this finding on its as-
sessment of the applicant’s onsite
emergency plans against the pertinent
standards in §50.47 and appendix E to
this part. Review of the applicant’s
emergency plans will include the fol-
lowing standards with offsite aspects:
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(i) Arrangements for requesting and
effectively using offsite assistance on-
site have been made, arrangements to
accommodate State and local staff at
the licensee’s Emergency Operations
Facility have been made, and other or-
ganizations capable of augmenting the
planned onsite response have been
identified.

(ii) Procedures have been established
for licensee communications with
State and local response organizations,
including initial notification of the
declaration of emergency and periodic
provision of plant and response status
reports.

(iii) Provisions exist for prompt com-
munications among principal response
organizations to offsite emergency per-
sonnel who would be responding onsite.

(iv) Adequate emergency facilities
and equipment to support the emer-
gency response onsite are provided and
maintained.

(v) Adequate methods, systems, and
equipment for assessing and moni-
toring actual or potential offsite con-
sequences of a radiological emergency
condition are in use onsite.

(vi) Arrangements are made for med-
ical services for contaminated and in-
jured onsite individuals.

(vii) Radiological emergency re-
sponse training has been made avail-
able to those offsite who may be called
to assist in an emergency onsite.

(2) The condition in this paragraph,
regarding operation at up to 5 percent
power, ceases to apply 30 days after
FEMA informs the NRC that the offsite
deficiencies have been corrected, unless
the NRC notifies the combined license
holder before the expiration of the 30-
day period that the Commission finds
under paragraphs (s)(2) and (3) of this
section that the state of emergency
preparedness does not provide reason-
able assurance that adequate protec-
tive measures can and will be taken in
the event of a radiological emergency.

(hh) (1) BEach licensee shall develop,
implement and maintain procedures
that describe how the licensee will ad-
dress the following areas if the licensee
is notified of a potential aircraft
threat:

(i) Verification of the authenticity of
threat notifications;
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(ii) Maintenance of continuous com-
munication with threat notification
sources;

(iii) Contacting all onsite personnel
and applicable offsite response organi-
zations;

(iv) Onsite actions necessary to en-
hance the capability of the facility to
mitigate the consequences of an air-
craft impact;

(v) Measures to reduce visual dis-
crimination of the site relative to its
surroundings or individual buildings
within the protected area;

(vi) Dispersal of equipment and per-
sonnel, as well as rapid entry into site
protected areas for essential onsite per-
sonnel and offsite responders who are
necessary to mitigate the event; and

(vii) Recall of site personnel.

(2) Each licensee shall develop and
implement guidance and strategies in-
tended to maintain or restore core
cooling, containment, and spent fuel
pool cooling capabilities under the cir-
cumstances associated with loss of
large areas of the plant due to explo-
sions or fire, to include strategies in
the following areas:

(i) Fire fighting;

(ii) Operations to mitigate fuel dam-
age; and

(iii) Actions to minimize radiological
release.

(3) This section does not apply to a
nuclear power plant for which the cer-
tifications required under §50.82(a) or
§52.110(a)(1) of this chapter have been
submitted.

(ii) [Reserved]

(jj) Structures, systems, and compo-
nents subject to the codes and stand-
ards in 10 CFR 50.55a must be designed,
fabricated, erected, constructed, test-
ed, and inspected to quality standards
commensurate with the importance of
the safety function to be performed.

[21 FR 355, Jan. 19, 1956]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §50.54, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at www.fdsys.gov.
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§50.55 Conditions of construction per-
mits, early site permits, combined
licenses, and manufacturing li-
censes.

Each construction permit for a utili-
zation facility is subject to the fol-
lowing terms and conditions and the
applicable requirements of §50.55a;
each construction permit for a produc-
tion facility is subject to the following
terms and conditions with the excep-
tion of paragraph (i); each early site
permit is subject to the terms and con-
ditions in paragraph (f) of this section;
each manufacturing license is subject
to the terms and conditions in para-
graphs (e), (f), and (i) of this section
and the applicable requirements of
§50.55a; and each combined license is
subject to the terms and conditions in
paragraphs (e), (f), and (i) of this sec-
tion and the applicable requirements of
§50.55a until the date that the Commis-
sion makes the finding under §52.103(g)
of this chapter:

(a) The construction permit shall
state the earliest and latest dates for
completion of the construction or
modification.

(b) If the proposed construction or
modification of the facility is not com-
pleted by the latest completion date,
the construction permit shall expire
and all rights are forfeited. However,
upon good cause shown, the Commis-
sion will extend the completion date
for a reasonable period of time. The
Commission will recognize, among
other things, developmental problems
attributable to the experimental na-
ture of the facility or fire, flood, explo-
sion, strike, sabotage, domestic vio-
lence, enemy action, an act of the ele-
ments, and other acts beyond the con-
trol of the permit holder, as a basis for
extending the completion date.

(c) Except as modified by this section
and §50.55a, the construction permit
shall be subject to the same conditions
to which a license is subject.

(d) At or about the time of comple-
tion of the construction or modifica-
tion of the facility, the applicant will
file any additional information needed
to bring the original application for li-
cense up to date, and will file an appli-
cation for an operating license or an
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amendment to an application for a li-
cense to construct and operate the fa-
cility for the issuance of an operating
license, as appropriate, as specified in
§50.30(d) of this part.

(e)(1) Definitions. For purposes of this
paragraph, the definitions in §21.3 of
this chapter apply.

(2) Posting requirements. (i) Each indi-
vidual, partnership, corporation, dedi-
cating entity, or other entity subject
to the regulations in this part shall
post current copies of the regulations
in this part; Section 206 of the Energy
Reorganization Act of 1974 (ERA); and
procedures adopted under the regula-
tions in this part. These documents
must be posted in a conspicuous posi-
tion on any premises within the United
States where the activities subject to
this part are conducted.

(ii) If posting of the regulations in
this part or the procedures adopted
under the regulations in this part is
not practicable, the licensee or firm
subject to the regulations in this part
may, in addition to posting Section 206
of the ERA, post a notice which de-
scribes the regulations/procedures, in-
cluding the name of the individual to
whom reports may be made, and states
where the regulation, procedures, and
reports may be examined.

(3) Procedures. BEach individual, cor-
poration, partnership, or other entity
holding a facility construction permit
subject to this part, combined license
(until the Commission makes the find-
ing under 10 CFR 52.103(g)), and manu-
facturing license under 10 CFR part 52
must adopt appropriate procedures to—

(i) Evaluate deviations and failures
to comply to identify defects and fail-
ures to comply associated with sub-
stantial safety hazards as soon as prac-
ticable, and, except as provided in
paragraph (e)(3)(ii) of this section, in
all cases within 60 days of discovery, to
identify a reportable defect or failure
to comply that could create a substan-
tial safety hazard, were it to remain
uncorrected.

(ii) Ensure that if an evaluation of an
identified deviation or failure to com-
ply potentially associated with a sub-
stantial safety hazard cannot be com-
pleted within 60 days from discovery of
the deviation or failure to comply, an
interim report is prepared and sub-
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mitted to the Commission through a
director or responsible officer or des-
ignated person as discussed in para-
graph (e)(4)(v) of this section. The in-
terim report should describe the devi-
ation or failure to comply that is being
evaluated and should also state when
the evaluation will be completed. This
interim report must be submitted in
writing within 60 days of discovery of
the deviation or failure to comply.

(iii) Ensure that a director or respon-
sible officer of the holder of a facility
construction permit subject to this
part, combined license (until the Com-
mission makes the finding under 10
CFR 52.103(g)), and manufacturing li-
cense under 10 CFR part 52 is informed
as soon as practicable, and, in all cases,
within the 5 working days after com-
pletion of the evaluation described in
paragraph (e)(3)(i) or (e)(3)(ii) of this
section, if the construction or manu-
facture of a facility or activity, or a
basic component supplied for such fa-
cility or activity—

(A) Fails to comply with the AEA, as
amended, or any applicable regulation,
order, or license of the Commission, re-
lating to a substantial safety hazard;

(B) Contains a defect; or

(C) Undergoes any significant break-
down in any portion of the quality as-
surance program conducted under the
requirements of appendix B to 10 CFR
part 50 which could have produced a de-
fect in a basic component. These break-
downs in the quality assurance pro-
gram are reportable whether or not the
breakdown actually resulted in a defect
in a design approved and released for
construction, installation, or manufac-
ture.

(4) Notification. (i) The holder of a fa-
cility construction permit subject to
this part, combined license (until the
Commission makes the finding under 10
CFR 52.103(g)), and manufacturing 1li-
cense who obtains information reason-
ably indicating that the facility fails
to comply with the AEA, as amended,
or any applicable regulation, order, or
license of the Commission relating to a
substantial safety hazard must notify
the Commission of the failure to com-
ply through a director or responsible
officer or designated person as dis-
cussed in paragraph (e)(4)(v) of this sec-
tion.
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(ii) The holder of a facility construc-
tion permit subject to this part, com-
bined license, or manufacturing Ii-
cense, who obtains information reason-
ably indicating the existence of any de-
fect found in the construction or manu-
facture, or any defect found in the final
design of a facility as approved and re-
leased for construction or manufac-
ture, must notify the Commission of
the defect through a director or respon-
sible officer or designated person as
discussed in paragraph (e)(4)(v) of this
section.

(iii) The holder of a facility construc-
tion permit subject to this part, com-
bined license, or manufacturing Ii-
cense, who obtains information reason-
ably indicating that the quality assur-
ance program has undergone any sig-
nificant breakdown discussed in para-
graph (e)(3)(iii)(C) of this section must
notify the Commission of the break-
down in the quality assurance program
through a director or responsible offi-
cer or designated person as discussed in
paragraph (e)(4)(v) of this section.

(iv) A dedicating entity is responsible
for identifying and evaluating devi-
ations and reporting defects and fail-
ures to comply associated with sub-
stantial safety hazards for dedicated
items; and maintaining auditable
records for the dedication process.

(v) The notification requirements of
this paragraph apply to all defects and
failures to comply associated with a
substantial safety hazard regardless of
whether extensive evaluation, redesign,
or repair is required to conform to the
criteria and bases stated in the safety
analysis report, construction permit,
combined license, or manufacturing li-
cense. Evaluation of potential defects
and failures to comply and reporting of
defects and failures to comply under
this section satisfies the construction
permit holder’s, combined license hold-
er’s, and manufacturing license hold-
er’s evaluation and notification obliga-
tions under part 21 of this chapter, and
satisfies the responsibility of indi-
vidual directors or responsible officers
of holders of construction permits
issued under §50.23, holders of com-
bined licenses (until the Commission
makes the finding under §52.103 of this
chapter), and holders of manufacturing
licenses to report defects, and failures
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to comply associated with substantial
safety hazards under Section 206 of the
ERA. The director or responsible offi-
cer may authorize an individual to pro-
vide the notification required by this
section, provided that this must not re-
lieve the director or responsible officer
of his or her responsibility under this
section.

(5) Notification—timing and where sent.
The notification required by paragraph
(e)(4) of this section must consist of—

(i) Initial notification by facsimile,
which is the preferred method of notifi-
cation, to the NRC Operations Center
at (301) 816-5151 or by telephone at (301)
816-5100 within 2 days following receipt
of information by the director or re-
sponsible corporate officer under para-
graph (e)(3)(iii) of this section, on the
identification of a defect or a failure to
comply. Verification that the facsimile
has been received should be made by
calling the NRC Operations Center.
This paragraph does not apply to in-
terim reports described in paragraph
(e)(3)(ii) of this section.

(ii) Written notification submitted to
the Document Control Desk, U.S. Nu-
clear Regulatory Commission, by an
appropriate method listed in §50.4, with
a copy to the appropriate Regional Ad-
ministrator at the address specified in
appendix D to part 20 of this chapter
and a copy to the appropriate NRC
resident inspector within 30 days fol-
lowing receipt of information by the di-
rector or responsible corporate officer
under paragraph (e)(3)(iii) of this sec-
tion, on the identification of a defect
or failure to comply.

(6) Content of notification. The written
notification required by paragraph
(e)(5)(ii) of this section must clearly in-
dicate that the written notification is
being submitted under §50.55(e¢) and in-
clude the following information, to the
extent known.

(i) Name and address of the indi-
vidual or individuals informing the
Commission.

(ii) Identification of the facility, the
activity, or the basic component sup-
plied for the facility or the activity
within the United States which con-
tains a defect or fails to comply.

(iii) Identification of the firm con-
structing or manufacturing the facility
or supplying the basic component
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which fails to comply or contains a de-
fect.

(iv) Nature of the defect or failure to
comply and the safety hazard which is
created or could be created by the de-
fect or failure to comply.

(v) The date on which the informa-
tion of a defect or failure to comply
was obtained.

(vi) In the case of a basic component
which contains a defect or fails to com-
ply, the number and location of all the
basic components in use at the facility
subject to the regulations in this part.

(vii) In the case of a completed reac-
tor manufactured under part 52 of this
chapter, the entities to which the reac-
tor was supplied.

(viii) The corrective action which has
been, is being, or will be taken; the
name of the individual or organization
responsible for the action; and the
length of time that has been or will be
taken to complete the action.

(ix) Any advice related to the defect
or failure to comply about the facility,
activity, or basic component that has
been, is being, or will be given to other
entities.

(7) Procurement documents. Each indi-
vidual, corporation, partnership, dedi-
cating entity, or other entity subject
to the regulations in this part shall en-
sure that each procurement document
for a facility, or a basic component
specifies or is issued by the entity sub-
ject to the regulations, when applica-
ble, that the provisions of 10 CFR part
21 or 10 CFR 50.55(e) applies, as applica-
ble.

(8) Coordination with 10 CFR part 21.
The requirements of §50.55(e) are satis-
fied when the defect or failure to com-
ply associated with a substantial safe-
ty hazard has been previously reported
under part 21 of this chapter, under
§73.71 of this chapter, or under
§§50.55(e) or 50.73. For holders of con-
struction permits issued before October
29, 1991, evaluation, reporting and rec-
ordkeeping requirements of §50.55(e)
may be met by complying with the
comparable requirements of part 21 of
this chapter.

(9) Records retention. The holder of a
construction permit, combined license,
and manufacturing license must pre-
pare and maintain records necessary to
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accomplish the purposes of this sec-
tion, specifically—

(i) Retain procurement documents,
which define the requirements that fa-
cilities or basic components must meet
in order to be considered acceptable,
for the lifetime of the facility or basic
component.

(ii) Retain records of evaluations of
all deviations and failures to comply
under paragraph (e)(3)(i) of this section
for the longest of:

(A) Ten (10) years from the date of
the evaluation;

(B) Five (b) years from the date that
an early site permit is referenced in an
application for a combined license; or

(C) Five (b) years from the date of de-
livery of a manufactured reactor.

(iii) Retain records of all interim re-
ports to the Commission made under
paragraph (e)(3)(ii) of this section, or
notifications to the Commission made
under paragraph (e)(4) of this section
for the minimum time periods stated in
paragraph (e)(9)(ii) of this section;

(iv) Suppliers of basic components
must retain records of:

(A) All notifications sent to affected
licensees or purchasers under para-
graph (e)(4)(iv) of this section for a
minimum of ten (10) years following
the date of the notification;

(B) The facilities or other purchasers
to whom basic components or associ-
ated services were supplied for a min-
imum of fifteen (15) years from the de-
livery of the basic component or asso-
ciated services.

(v) Maintaining records in accord-
ance with this section satisfies the rec-
ordkeeping obligations under part 21 of
this chapter of the entities, including
directors or responsible officers there-
of, subject to this section.

(f)(1) Each nuclear power plant or
fuel reprocessing plant construction
permit holder subject to the quality as-
surance criteria in appendix B of this
part shall implement, pursuant to
§50.34(a)(7) of this part, the quality as-
surance program described or ref-
erenced in the Safety Analysis Report,
including changes to that report.

(2) Each construction permit holder
described in paragraph (f)(1) of this sec-
tion shall, by June 10, 1983, submit to
the appropriate NRC Regional Office
shown in appendix D of part 20 of this
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chapter the current description of the
quality assurance program it is imple-
menting for inclusion in the Safety
Analysis Report, unless there are no
changes to the description previously
accepted by NRC. This submittal must
identify changes made to the quality
assurance program description since
the description was submitted to NRC.
(Should a permit holder need addi-
tional time beyond June 10, 1983 to sub-
mit its current quality assurance pro-
gram description to NRC, it shall no-
tify the appropriate NRC Regional Of-
fice in writing, explain why additional
time is needed, and provide a schedule
for NRC approval showing when its
current quality assurance program de-
scription will be submitted.)

(3) After March 11, 1983, each con-
struction permit holder described in
paragraph (f)(1) of this section may
make a change to a previously accept-
ed quality assurance program descrip-
tion included or referenced in the Safe-
ty Analysis Report, provided the
change does not reduce the commit-
ments in the program description pre-
viously accepted by the NRC. Changes
to the quality assurance program de-
scription that do not reduce the com-
mitments must be submitted to NRC
within 90 days. Changes to the quality
assurance program description that do
reduce the commitments must be sub-
mitted to NRC and receive NRC ap-
proval before implementation, as fol-
lows:

(i) Changes to the Safety Analysis
Report must be submitted for review as
specified in §50.4. Changes made to
NRC-accepted quality assurance top-
ical report descriptions must be sub-
mitted as specified in §50.4.

(ii) The submittal of a change to the
Safety Analysis Report quality assur-
ance program description must include
all pages affected by that change and
must be accompanied by a forwarding
letter identifying the change, the rea-
son for the change, and the basis for
concluding that the revised program
incorporating the change continues to
satisfy the criteria of appendix B of
this part and the Safety Analysis Re-
port quality assurance program de-
scription commitments previously ac-
cepted by the NRC (the letter need not
provide the basis for changes that cor-
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rect spelling, punctuation, or editorial
items).

(iii) A copy of the forwarding letter
identifying the changes must be main-
tained as a facility record for three
years.

(iv) Changes to the quality assurance
program description included or ref-
erenced in the Safety Analysis Report
shall be regarded as accepted by the
Commission upon receipt of a letter to
this effect from the appropriate review-
ing office of the Commission or 60 days
after submittal to the Commission,
whichever occurs first.

(4) Each holder of an early site per-
mit or a manufacturing license under
part 52 of this chapter shall implement
the quality assurance program de-
scribed or referenced in the safety
analysis report, including changes to
that report. Each holder of a combined
license shall implement the quality as-
surance program for design and con-
struction described or referenced in the
safety analysis report, including
changes to that report, provided, how-
ever, that the holder of a combined li-
cense is not subject to the terms and
conditions in this paragraph after the
Commission makes the finding under
§52.103(g) of this chapter.

(i) Each holder described in para-
graph (f)(4) of this section may make a
change to a previously accepted qual-
ity assurance program description in-
cluded or referenced in the safety anal-
ysis report, if the change does not re-
duce the commitments in the program
description previously accepted by the
NRC. Changes to the quality assurance
program description that do not reduce
the commitments must be submitted
to NRC within 90 days. Changes to the
quality assurance program description
that reduce the commitments must be
submitted to NRC and receive NRC ap-
proval before implementation, as fol-
lows:

(A) Changes to the safety analysis re-
port must be submitted for review as
specified in §50.4. Changes made to
NRC-accepted quality assurance top-
ical report descriptions must be sub-
mitted as specified in §50.4.

(B) The submittal of a change to the
safety analysis report quality assur-
ance program description must include
all pages affected by that change and
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must be accompanied by a forwarding
letter identifying the change, the rea-
son for the change, and the basis for
concluding that the revised program
incorporating the change continues to
satisfy the criteria of appendix B of
this part and the safety analysis report
quality assurance program description
commitments previously accepted by
the NRC (the letter need not provide
the basis for changes that correct spell-
ing, punctuation, or editorial items).

(C) A copy of the forwarding letter
identifying the changes must be main-
tained as a facility record for three (3)
years.

(D) Changes to the quality assurance
program description included or ref-
erenced in the safety analysis report
shall be regarded as accepted by the
Commission upon receipt of a letter to
this effect from the appropriate review-
ing office of the Commission or 60 days
after submittal to the Commission,
whichever occurs first.

(ii) [Reserved]

(g) [Reserved]

(h) [Reserved]

(i) Structures, systems, and compo-
nents subject to the codes and stand-
ards in 10 CFR 50.55a must be designed,
fabricated, erected, constructed, test-
ed, and inspected to quality standards
commensurate with the importance of
the safety function to be performed.

[21 FR 355, Jan. 19, 1956, as amended at 32 FR
4055, Mar. 15, 1967; 35 FR 11461, July 17, 1970;
35 FR 19661, Dec. 29, 1970; 36 FR 11424, June
12, 1971; 37 FR 6460, Mar. 30, 1972; 38 FR 1272,
Jan. 11, 1973; 41 FR 16446, Apr. 19, 1976; 42 FR
43385, Aug. 29, 1977; 48 FR 1029, Jan. 10, 1983;
51 FR 40309, Nov. 6, 1986; 56 FR 36091, July 31,
1991; 59 FR 14087, Mar. 25, 1994; 68 FR 58809,
Oct. 10, 2003; 72 FR 49497, Aug. 28, 2007; 78 FR
34248, June 7, 2013; 79 FR 65798, Nov. 5, 2014]

§50.55a Codes and standards.

(a) Documents approved for incorpora-
tion by reference. The standards listed
in this paragraph have been approved
for incorporation by reference by the
Director of the Federal Register pursu-
ant to 5 U.S.C. 552(a) and 1 CFR part 51.
The standards are available for inspec-
tion at the NRC Technical Library,
11545 Rockville Pike, Rockville, Mary-
land 20852; telephone: 301-415-6239; or at
the National Archives and Records Ad-
ministration (NARA). For information
on the availability of this material at

10 CFR Ch. | (1-1-16 Edition)

NARA, call 202-741-6030 or go to http:/
www.archives.gov/federal-register/cfr/ibr-
locations.html.

(1) American Society of Mechanical En-
gineers (ASME), Three Park Avenue,
New York, NY 10016; telephone:

1-800-843-2763; hittp:/www.asme.org/
Codes/.

(i) ASME Boiler and Pressure Vessel
Code, Section III. The editions and ad-
denda for Section III of the ASME Boil-
er and Pressure Vessel Code are listed
below, but limited to those provisions
identified in paragraph (b)(1) of this
section.

(A) “Rules for Construction of Nu-
clear Vessels:”

(1) 1963 Edition,

(2) Summer 1964 Addenda,

(3) Winter 1964 Addenda,

(4) 1965 Edition,

(5) 1965 Summer Addenda,

(6) 1965 Winter Addenda,

(7) 1966 Summer Addenda,

(8) 1966 Winter Addenda,

(9) 1967 Summer Addenda,

(10) 1967 Winter Addenda,

(11) 1968 Edition,

(12) 1968 Summer Addenda,

(13)1968 Winter Addenda,

(14) 1969 Summer Addenda,

(15) 1969 Winter Addenda,

(16) 1970 Summer Addenda, and

(17) 1970 Winter Addenda.

(B) ‘““‘Rules for Construction of Nu-
clear Power Plant Components:”’

(1) 1971 Edition,

(2) 1971 Summer Addenda,

(3) 1971 Winter Addenda,

(4) 1972 Summer Addenda,

(5) 1972 Winter Addenda,

(6) 1973 Summer Addenda, and

(7) 1973 Winter Addenda.

(C) ““Division 1 Rules for Construc-
tion of Nuclear Power Plant Compo-
nents:”

(1) 1974 Edition,

(2) 1974 Summer Addenda,

(3) 1974 Winter Addenda,

(4) 1975 Summer Addenda,

(5) 1975 Winter Addenda,

(6) 1976 Summer Addenda, and

(7) 1976 Winter Addenda;

(D) ““Rules for Construction of Nu-
clear Power Plant Components—Divi-
sion 17’;

(1) 1977 Edition,

(2) 1977 Summer Addenda.,

(3) 1977 Winter Addenda,
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(4) 1978 Summer Addenda,

(5) 1978 Winter Addenda,

(6) 1979 Summer Addenda,

(7) 1979 Winter Addenda,

(8) 1980 Edition,

(9) 1980 Summer Addenda,

(10) 1980 Winter Addenda,

(11) 1981 Summer Addenda,

(12) 1981 Winter Addenda,

(13) 1982 Summer Addenda,

(14) 1982 Winter Addenda,

(15) 1983 Edition,

(16) 1983 Summer Addenda,

(17) 1983 Winter Addenda,

(18) 1984 Summer Addenda,

(19) 1984 Winter Addenda,

(20) 1985 Summer Addenda,

(21) 1985 Winter Addenda,

(22) 1986 Edition,

(23) 1986 Addenda,

(24) 1987 Addenda.,

(25) 1988 Addenda,

(26) 1989 Edition,

(27) 1989 Addenda,

(28) 1990 Addenda.,

(29) 1991 Addenda,

(30) 1992 Edition,

(31) 1992 Addenda,

(32) 1993 Addenda.,

(33) 1994 Addenda,

(34) 1995 Edition,

(35) 1995 Addenda,

(36) 1996 Addenda, and

(37) 1997 Addenda.

(BE) ‘“‘Rules for Construction of Nu-
clear Facility Components—Division
1:77

(1) 1998 Edition,

(2) 1998 Addenda,

(3) 1999 Addenda,

(4) 2000 Addenda,

(5) 2001 Edition,

(6) 2001 Addenda,

(7) 2002 Addenda,

(8) 2003 Addenda,

(9) 2004 Edition,

(10) 2005 Addenda.,

(11) 2006 Addenda,

(12) 2007 Edition, and

(13) 2008 Addenda.

(ii) ASME Boiler and Pressure Vessel
Code, Section XI. The editions and ad-
denda for Section XI of the ASME Boil-
er and Pressure Vessel Code are listed
below, but limited to those provisions
identified in paragraph (b)(2) of this
section.

(A) “Rules for Inservice Inspection of

Nuclear Reactor Coolant Systems:”’
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(1) 1970 Edition,

(2) 1971 Edition,

(3) 1971 Summer Addenda,

(4) 1971 Winter Addenda,

(5) 1972 Summer Addenda,

(6) 1972 Winter Addenda,

(7) 1973 Summer Addenda, and

(8) 1973 Winter Addenda.

(B) “‘Rules for Inservice Inspection of

Nuclear Power Plant Components:”’

(1) 1974 Edition,

(2) 1974 Summer Addenda,

(3) 1974 Winter Addenda, and

(4) 1975 Summer Addenda.

(5) 1975 Winter Addenda,

(6) 1976 Summer Addenda, and

(7) 1976 Winter Addenda.

(C) “Rules for Inservice Inspection of

Nuclear Power Plant Components—Di-
vision 1:”

(1) 1977 Edition,

(2) 1977 Summer Addenda,
(3) 1977 Winter Addenda,
(4) 1978 Summer Addenda,
(5) 1978 Winter Addenda,
(6) 1979 Summer Addenda,
(7) 1979 Winter Addenda,
(8) 1980 Edition,

(9) 1980 Winter Addenda,
(10) 1981 Summer Addenda,
(11) 1981 Winter Addenda,
(12) 1982 Summer Addenda,
(13) 1982 Winter Addenda,
(14) 1983 Edition,

(15) 1983 Summer Addenda,
(16) 1983 Winter Addenda,
(17) 1984 Summer Addenda,
(18) 1984 Winter Addenda,
(19) 1985 Summer Addenda,
(20) 1985 Winter Addenda,
(21) 1986 Edition,

(22) 1986 Addenda,

(23) 1987 Addenda.,

(24) 1988 Addenda,

(26) 1989 Edition,

(26) 1989 Addenda,

(27) 1990 Addenda.,

(28) 1991 Addenda,

(29) 1992 Edition,

(30) 1992 Addenda,

(31) 1993 Addenda.,

(32) 1994 Addenda,

(33) 1995 Edition,

(34) 1995 Addenda,

(35) 1996 Addenda.,

(36) 1997 Addenda,

(37) 1998 Edition,

(38) 1998 Addenda,

(39) 1999 Addenda.,
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(40) 2000 Addenda.,

(41) 2001 Edition,

(42) 2001 Addenda.,

(43) 2002 Addenda,

(44) 2003 Addenda.,

(45) 2004 Edition,

(46) 2005 Addenda.,

(47) 2006 Addenda,

(48) 2007 Edition, and

(49) 2008 Addenda.

(iii) ASME Code Cases: Nuclear Compo-
nents—(A) ASME Code Case N-722-1.
ASME Code Case N-T722-1, ‘‘Additional
Examinations for PWR Pressure Re-
taining Welds in Class 1 Components
Fabricated with Alloy 600/82/182 Mate-
rials, Section XI, Division 1’ (Approval
Date: January 26, 2009), with the condi-
tions in paragraph (g)(6)(ii)(E) of this
section.

(B) ASME Code Case N-729-1. ASME
Code Case N-729-1, ‘‘Alternative Exam-
ination Requirements for PWR Reactor
Vessel Upper Heads With Nozzles Hav-
ing Pressure-Retaining Partial-Pene-
tration Welds, Section XI, Division 17
(Approval Date: March 28, 2006), with
the conditions in paragraph (g)(6)(ii)(D)
of this section.

(C) ASME Code Case N-770-1. ASME
Code Case N-T70-1, ‘‘Additional Exami-
nations for PWR Pressure Retaining
Welds in Class 1 Components Fab-
ricated with Alloy 600/82/182 Materials,
Section XI, Division 1’ (Approval Date:
December 25, 2009), with the conditions
in paragraph (g)(6)(ii)(F) of this sec-
tion.

(iv) ASME Operation and Maintenance
Code. The editions and addenda for the
ASME Code for Operation and Mainte-
nance of Nuclear Power Plants are list-
ed below, but limited to those provi-
sions identified in paragraph (b)(3) of
this section.

(A) ““Code for Operation and Mainte-
nance of Nuclear Power Plants:”

(1) 1995 Edition,

(2) 1996 Addenda,

(3) 1997 Addenda,

(4) 1998 Edition,

(5) 1999 Addenda,

(6) 2000 Addenda,

(7) 2001 Edition,

(8) 2002 Addenda,

(9) 2003 Addenda,

(10) 2004 Edition,

(11) 2005 Addenda, and

(12) 2006 Addenda.

10 CFR Ch. | (1-1-16 Edition)

(B) [Reserved]

(2) Institute of Electrical and Elec-
tronics Engineers (IEEE) Service Center,
445 Hoes Lane, Piscataway, NJ 08855;
telephone: 1-800-678-4333; hittp:/
ieeexplore.ieee.org.

(i) IEEE standard 279-1968. (IEEE Std
279-1968), ‘‘Proposed IEEE Criteria for
Nuclear Power Plant Protection Sys-
tems” (Approval Date: August 30, 1968),
referenced in paragraph (h)(2) of this
section. (Copies of this document may
be purchased from IHS Global, 15 Inver-
ness Way East, Englewood, CO 80112;
hitps://global.ihs.com.)

(ii) IEEE standard 279-1971. (IEEE Std
279-1971), ‘‘Criteria for Protection Sys-
tems for Nuclear Power Generating
Stations” (Approval Date: June 3,
1971), referenced in paragraph (h)(2) of
this section.

(iii) IEEE standard 603-1991. (IEEE
Std 603-1991), ‘‘Standard Criteria for
Safety Systems for Nuclear Power Gen-
erating Stations’ (Approval Date: June
27, 1991), referenced in paragraphs (h)(2)
and (h)(3) of this section. All other
standards that are referenced in IEEE
Std 603-1991 are not approved for incor-
poration by reference.

(iv) IEEE standard 603-1991, correction
sheet. (IEEE Std 603-1991 correction
sheet), ‘‘Standard Criteria for Safety
Systems for Nuclear Power Generating
Stations, Correction Sheet, Issued Jan-
uary 30, 1995,” referenced in paragraphs
(h)(2) and (h)(3) of this section. (This
correction sheet is available from IEEE
at hitp://standards.ieee.org/findstds/er-
rata/).

(3) U.S. Nuclear Regulatory Commission
(NRC) Public Document Room, 11555
Rockville Pike, Rockville, Maryland
20852; telephone: 1-800-397-4209; email:
pdr.resource@nrc.gov; hittp:/
www.nrc.gov/reading-rm/doc-collections/
reg-guides/.

(1) NRC Regulatory Guide 1.84, Revision
36. NRC Regulatory Guide 1.84, Revi-
sion 36, ‘‘Design, Fabrication, and Ma-
terials Code Case Acceptability, ASME
Section III,” dated August 2014, with
the requirements in paragraph (b)(4) of
this section.

(ii) NRC Regulatory Guide 1.147, Revi-
sion 17. NRC Regulatory Guide 1.147,
Revision 17, ‘“‘Inservice Inspection Code
Case Acceptability, ASME Section XI,
Division 1, dated August 2014, which
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lists ASME Code Cases that the NRC
has approved in accordance with the
requirements in paragraph (b)(5) of this
section.

(iii) NRC Regulatory Guide 1.192, Revi-
sion 1. NRC Regulatory Guide 1.192, Re-
vision 1, “‘Operation and Maintenance
Code Case Acceptability, ASME OM
Code,” dated August 2014, which lists
ASME Code Cases that the NRC has ap-
proved in accordance with the require-
ments in paragraph (b)(6) of this sec-
tion.

(b) Use and conditions on the use of
standards. Systems and components of
boiling and pressurized water-cooled
nuclear power reactors must meet the
requirements of the ASME Boiler and
Pressure Vessel Code (BPV Code) and
the ASME Code for Operation and
Maintenance of Nuclear Power Plants
(OM Code) as specified in this para-
graph. Each combined license for a uti-
lization facility is subject to the fol-
lowing conditions.

(1) Conditions on ASME BPV Code Sec-
tion III. Each manufacturing license,
standard design approval, and design
certification under part 52 of this chap-
ter is subject to the following condi-
tions. As used in this section, ref-
erences to Section III refer to Section
IIT of the ASME Boiler and Pressure
Vessel Code and include the 1963 Edi-
tion through 1973 Winter Addenda and
the 1974 Edition (Division 1) through
the 2008 Addenda (Division 1), subject
to the following conditions:

(i) Section III condition: Section III ma-
terials. When applying the 1992 Edition
of Section III, applicants or licensees
must apply the 1992 Edition with the
1992 Addenda of Section II of the ASME
Boiler and Pressure Vessel Code.

(ii) Section III condition: Weld leg di-
mensions. When applying the 1989 Ad-
denda through the latest edition and
addenda, applicants or licensees may
not apply subparagraphs NB-3683.4(c)(1)
and NB-3683.4(c)(2) or Footnote 11 from
the 1989 Addenda through the 2003 Ad-
denda, or Footnote 13 from the 2004
Edition through the 2008 Addenda to
Figures NC-3673.2(b)-1 and ND-
3673.2(b)-1 for welds with leg size less
than 1.09 t,.

(iii) Section III condition: Seismic de-
sign of piping. Applicants or licensees
may use Subarticles NB-3200, NB-3600,

§50.550a

NC-3600, and ND-3600 for seismic design
of piping, up to and including the 1993
Addenda, subject to the condition spec-
ified in paragraph (b)(1)(ii) of this sec-
tion. Applicants or licensees may not
use these subarticles for seismic design
of piping in the 1994 Addenda through
the 2005 Addenda incorporated by ref-
erence in paragraph (a)(1) of this sec-
tion, except that Subarticle NB-3200 in
the 2004 Edition through the 2008 Ad-
denda may be used by applicants and
licensees, subject to the condition in
paragraph (b)(1)(iii)(A) of this section.
Applicants or licensees may use Sub-
articles NB-3600, NC-3600, and ND-3600
for the seismic design of piping in the
2006 Addenda through the 2008 Addenda,
subject to the conditions of this para-
graph corresponding to those subarti-
cles.

(A) Seismic design of piping: First provi-
sion. When applying Note (1) of Figure
NB-3222-1 for Level B service limits,
the calculation of P, stresses must in-
clude reversing dynamic loads (includ-
ing inertia earthquake effects) if eval-
uation of these loads is required by
NB-3223(b).

(B) Seismic design of piping: Second
provision. For Class 1 piping, the mate-
rial and Dt requirements of NB-
3656(b) must be met for all Service
Limits when the Service Limits in-
clude reversing dynamic loads, and the
alternative rules for reversing dynamic
loads are used.

(iv) Section III condition: Quality as-
surance. When applying editions and
addenda later than the 1989 Edition of
Section III, the requirements of NQA-1,
“Quality Assurance Requirements for
Nuclear Facilities,”” 1986 Edition
through the 1994 Edition, are accept-
able for use, provided that the edition
and addenda of NQA-1 specified in
NCA-4000 is used in conjunction with
the administrative, quality, and tech-
nical provisions contained in the edi-
tion and addenda of Section IIT being
used.

(v) Section III condition: Independence
of inspection. Applicants or licensees
may not apply NCA-4134.10(a) of Sec-
tion III, 1995 Edition through the latest
edition and addenda incorporated by
reference in paragraph (a)(1) of this
section.
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(vi) Section III condition: Subsection
NH. The provisions in Subsection NH,
“Class 1 Components in Elevated Tem-
perature Service,” 1995 Addenda
through the latest edition and addenda
incorporated by reference in paragraph
(a)(1) of this section, may only be used
for the design and construction of Type
316 stainless steel pressurizer heater
sleeves where service conditions do not
cause the components to reach tem-
peratures exceeding 900 °F.

(vii) Section III condition: Capacity cer-
tification and demonstration of function
of incompressible-fluid  pressure-relief
valves. When applying the 2006 Addenda
through the 2007 Edition up to and in-
cluding the 2008 Addenda, applicants
and licensees may use paragraph NB-
7742, except that paragraph NB-
7742(a)(2) may not be used. For a valve
design of a single size to be certified
over a range of set pressures, the dem-
onstration of function tests under
paragraph NB-7742 must be conducted
as prescribed in NB-7732.2 on two
valves covering the minimum set pres-
sure for the design and the maximum
set pressure that can be accommodated
at the demonstration facility selected
for the test.

(2) Conditions on ASME BPV Code Sec-
tion XI. As used in this section, ref-
erences to Section XI refer to Section
XI, Division 1, of the ASME Boiler and
Pressure Vessel Code, and include the
1970 Edition through the 1976 Winter
Addenda and the 1977 Edition through
the 2007 Edition with the 2008 Addenda,
subject to the following conditions:

(i) [Reserved]

(i1) Section XI condition: Pressure-re-
taining welds in ASME Code Class 1 pip-
ing (applies to Table IWB-2500 and IWB-
2500-1 and Category B-J). If the facili-
ty’s application for a construction per-
mit was docketed prior to July 1, 1978,
the extent of examination for Code
Class 1 pipe welds may be determined
by the requirements of Table IWB-2500
and Table IWB-2600 Category B-J of
Section XI of the ASME BPV Code in
the 1974 Edition and Addenda through
the Summer 1975 Addenda or other re-
quirements the NRC may adopt.

(iii-v) [Reserved]

(vi) Section XI condition: Effective edi-
tion and addenda of Subsection IWE and
Subsection IWL. Applicants or licensees

10 CFR Ch. | (1-1-16 Edition)

may use either the 1992 Edition with
the 1992 Addenda or the 1995 Edition
with the 1996 Addenda of Subsection
IWE and Subsection IWL, as condi-
tioned by the requirements in para-
graphs (b)(2)(viii) and (ix) of this sec-
tion, when implementing the initial
120-month inspection interval for the
containment inservice inspection re-
quirements of this section. Successive
120-month interval updates must be im-
plemented in accordance with para-
graph (g)(4)(ii) of this section.

(vii) Section XI condition: Section XI
references to OM Part 4, OM Part 6, and
OM Part 10 (Table IWA-1600-1). When
using Table IWA-1600-1, ‘‘Referenced
Standards and Specifications,” in the
Section XI, Division 1, 1987 Addenda,
1988 Addenda, or 1989 Edition, the spec-
ified ‘“‘Revision Date or Indicator’ for
ASME/ANSI OM part 4, ASME/ANSI
part 6, and ASME/ANSI part 10 must be
the OMa-1988 Addenda to the OM-1987
Edition. These requirements have been
incorporated into the OM Code, which
is incorporated by reference in para-
graph (a)(1)(iv) of this section.

(viii) Section XI condition: Concrete
containment examinations. Applicants or
licensees applying Subsection IWL, 1992
Edition with the 1992 Addenda, must
apply paragraphs (b)(2)(viii)(A) through
(E) of this section. Applicants or li-
censees applying Subsection IWL, 1995
Edition with the 1996 Addenda, must
apply paragraphs (b)(2)(viii)(A),
(b)(2)(viii)(D)(3), and (b)(2)(viii)(E) of
this section. Applicants or licensees ap-
plying Subsection IWL, 1998 Edition
through the 2000 Addenda, must apply
paragraphs (b)(2)(viii)(E) and (F) of this
section. Applicants or licensees apply-
ing Subsection IWL, 2001 Edition
through the 2004 Edition, up to and in-
cluding the 2006 Addenda, must apply
paragraphs (b)(2)(viii)(E) through (G) of
this section. Applicants or licensees ap-
plying Subsection IWL, 2007 Edition
through the latest edition and addenda
incorporated by reference in paragraph
(a)(1)(ii) of this section, must apply
paragraph (b)(2)(viii)(E) of this section.

(A) Concrete containment examinations:
First provision. Grease caps that are ac-
cessible must be visually examined to
detect grease leakage or grease cap de-
formations. Grease caps must be re-
moved for this examination when there
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is evidence of grease cap deformation
that indicates deterioration of anchor-
age hardware.

(B) Concrete containment examinations:
Second provision. When evaluation of
consecutive surveillances of pre-stress-
ing forces for the same tendon or ten-
dons in a group indicates a trend of
pre-stress loss such that the tendon
force(s) would be less than the min-
imum design pre-stress requirements
before the next inspection interval, an
evaluation must be performed and re-
ported in the Engineering Evaluation
Report as prescribed in IWI1-3300.

(C) Concrete containment examinations:
Third provision. When the elongation
corresponding to a specific load (ad-
justed for effective wires or strands)
during re-tensioning of tendons differs
by more than 10 percent from that re-
corded during the last measurement,
an evaluation must be performed to de-
termine whether the difference is re-
lated to wire failures or slip of wires in
anchorage. A difference of more than 10
percent must be identified in the ISI
Summary Report required by IWA-6000.

(D) Concrete containment examinations:
Fourth provision. The applicant or li-
censee must report the following condi-
tions, if they occur, in the ISI Sum-
mary Report required by IWA-6000:

(I) The sampled sheathing filler
grease contains chemically combined
water exceeding 10 percent by weight
or the presence of free water;

(2) The absolute difference between
the amount removed and the amount
replaced exceeds 10 percent of the ten-
don net duct volume; and

(3) Grease leakage is detected during
general visual examination of the con-
tainment surface.

(BE) Concrete containment examinations:
Fifth provision. For Class CC applica-
tions, the applicant or licensee must
evaluate the acceptability of inacces-
sible areas when conditions exist in ac-
cessible areas that could indicate the
presence of or the result in degradation
to such inaccessible areas. For each in-
accessible area identified, the appli-
cant or licensee must provide the fol-
lowing in the ISI Summary Report re-
quired by IWA-6000:

(I) A description of the type and esti-
mated extent of degradation, and the
conditions that led to the degradation;

§50.550a

(2) An evaluation of each area, and
the result of the evaluation; and

(3) A description of necessary correc-
tive actions.

(F) Concrete containment examinations:
Sixth provision. Personnel that examine
containment concrete surfaces and ten-
don hardware, wires, or strands must
meet the qualification provisions in
IWA-2300. The ‘‘owner-defined’” per-
sonnel qualification provisions in IWL-
2310(d) are not approved for use.

(G) Concrete containment examinations:
Seventh provision. Corrosion protection
material must be restored following
concrete containment post-tensioning
system repair and replacement activi-
ties in accordance with the quality as-
surance program requirements speci-
fied in IWA-1400.

(ix) Section XI condition: Metal con-
tainment examinations. Applicants or 1li-
censees applying Subsection IWE, 1992
Edition with the 1992 Addenda, or the
1995 Edition with the 1996 Addenda,
must satisfy the requirements of para-
graphs (b)(2)(ix)(A) through (E) of this
section. Applicants or licensees apply-
ing Subsection IWE, 1998 Edition
through the 2001 Edition with the 2003
Addenda, must satisfy the require-
ments of paragraphs (b)(2)(ix)(A) and
(B) and (b)(2)(ix)(F) through (I) of this
section. Applicants or licensees apply-
ing Subsection IWE, 2004 Edition, up to
and including the 2005 Addenda, must
satisfy the requirements of paragraphs
®)(@2)(ix)(A) and (B) and (b)(2)(ix)(F)
through (H) of this section. Applicants
or licensees applying Subsection IWE,
2004 Edition with the 2006 Addenda,
must satisfy the requirements of para-
graphs (b)(2)(ix)(A)(2) and (b)(2)(ix)(B)
of this section. Applicants or licensees
applying Subsection IWE, 2007 Edition
through the latest addenda incor-
porated by reference in paragraph
(a)(1)(ii) of this section, must satisfy
the requirements of paragraphs
®@)(Ix)(A)(2) and (D)(2)(ix)(B) and (J)
of this section.

(A) Metal containment examinations:
First provision. For Class MC applica-
tions, the following apply to inacces-
sible areas.

(I) The applicant or licensee must
evaluate the acceptability of inacces-
sible areas when conditions exist in ac-
cessible areas that could indicate the
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presence of or could result in degrada-
tion to such inaccessible areas.

(2) For each inaccessible area identi-
fied for evaluation, the applicant or li-
censee must provide the following in
the ISI Summary Report as required by
IWA-6000:

(i) A description of the type and esti-
mated extent of degradation, and the
conditions that led to the degradation;

(i) An evaluation of each area, and
the result of the evaluation; and

(7ii) A description of necessary cor-
rective actions.

(B) Metal containment examinations:
Second provision. When performing re-
motely the visual examinations re-
quired by Subsection IWE, the max-
imum direct examination distance
specified in Table IWA-2210-1 may be
extended and the minimum illumina-
tion requirements specified in Table
IWA-2210-1 may be decreased provided
that the conditions or indications for
which the visual examination is per-
formed can be detected at the chosen
distance and illumination.

(C) Metal containment examinations:
Third provision. The examinations spec-
ified in Examination Category E-B,
Pressure Retaining Welds, and Exam-
ination Category E-F, Pressure Retain-
ing Dissimilar Metal Welds, are op-
tional.

(D) Metal containment examinations:
Fourth  provision. This paragraph
(M)(2)(ix)(D) may be used as an alter-
native to the requirements of IWE-2430.

(I) If the examinations reveal flaws
or areas of degradation exceeding the
acceptance standards of Table IWE-
3410-1, an evaluation must be per-
formed to determine whether addi-
tional component examinations are re-
quired. For each flaw or area of deg-
radation identified that exceeds ac-
ceptance standards, the applicant or li-
censee must provide the following in
the ISI Summary Report required by
IWA-6000:

(1) A description of each flaw or area,
including the extent of degradation,
and the conditions that led to the deg-
radation;

(i1) The acceptability of each flaw or
area and the need for additional exami-
nations to verify that similar degrada-
tion does not exist in similar compo-
nents; and
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(7ii) A description of necessary cor-
rective actions.

(2) The number and type of additional
examinations to ensure detection of
similar degradation in similar compo-
nents.

(BE) Metal containment examinations:
Fifth provision. A general visual exam-
ination as required by Subsection IWE
must be performed once each period.

(F) Metal containment examinations:
Sixth provision. VT-1 and VT-3 exami-
nations must be conducted in accord-
ance with IWA-2200. Personnel con-
ducting examinations in accordance
with the VT-1 or VT-3 examination
method must be qualified in accord-
ance with IWA-2300. The ‘‘owner-de-
fined”’ personnel qualification provi-
sions in IWE-2330(a) for personnel that
conduct VT-1 and VT-3 examinations
are not approved for use.

(G) Metal containment examinations:
Seventh provision. The VT-3 examina-
tion method must be used to conduct
the examinations in Items E1.12 and
E1.20 of Table IWE-2500-1, and the VT-
1 examination method must be used to
conduct the examination in Item E4.11
of Table IWE-2500-1. An examination of
the pressure-retaining bolted connec-
tions in Item E1.11 of Table IWE-2500—
1 using the VT-3 examination method
must be conducted once each interval.
The ‘‘owner-defined” visual examina-
tion provisions in IWE-2310(a) are not
approved for use for VT-1 and VT-3 ex-
aminations.

(H) Metal containment examinations:
Eighth provision. Containment bolted
connections that are disassembled dur-
ing the scheduled performance of the
examinations in Item E1.11 of Table
IWE-2500-1 must be examined using the
VT-3 examination method. Flaws or
degradation identified during the per-
formance of a VT-3 examination must
be examined in accordance with the
VT-1 examination method. The criteria
in the material specification or IWB-
3517.1 must be used to evaluate con-
tainment bolting flaws or degradation.
As an alternative to performing VT-3
examinations of containment bolted
connections that are disassembled dur-
ing the scheduled performance of Item
E1.11, VT-3 examinations of contain-
ment bolted connections may be con-
ducted whenever containment bolted
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connections are disassembled for any
reason.

(I) Metal containment examinations:
Ninth provision. The ultrasonic exam-
ination acceptance standard specified
in IWE-3511.3 for Class MC pressure-re-
taining components must also be ap-
plied to metallic liners of Class CC
pressure-retaining components.

(J) Metal containment examinations:
Tenth provision. In general, a repair/re-
placement activity such as replacing a
large containment penetration, cutting
a large construction opening in the
containment pressure boundary to re-
place steam generators, reactor vessel
heads, pressurizers, or other major
equipment; or other similar modifica-
tion is considered a major containment
modification. When applying IWE-5000
to Class MC pressure-retaining compo-
nents, any major containment modi-
fication or repair/replacement must be
followed by a Type A test to provide
assurance of both containment struc-
tural integrity and leak-tight integrity
prior to returning to service, in accord-
ance with 10 CFR part 50, Appendix J,
Option A or Option B on which the ap-
plicant’s or licensee’s Containment
Leak-Rate Testing Program is based.
When applying IWE-5000, if a Type A,
B, or C Test is performed, the test pres-
sure and acceptance standard for the
test must be in accordance with 10 CFR
part 50, Appendix J.

(x) Section XI condition: Quality assur-
ance. When applying Section XI edi-
tions and addenda later than the 1989
Edition, the requirements of NQA-1,
“Quality Assurance Requirements for
Nuclear Facilities,”” 1979 Addenda
through the 1989 Edition, are accept-
able as permitted by IWA-1400 of Sec-
tion XI, if the licensee uses its 10 CFR
part 50, Appendix B, quality assurance
program, in conjunction with Section
XI requirements. Commitments con-
tained in the licensee’s quality assur-
ance program description that are
more stringent than those contained in
NQA-1 must govern Section XI activi-
ties. Further, where NQA-1 and Section
XI do not address the commitments
contained in the licensee’s Appendix B
quality assurance program description,
the commitments must be applied to
Section XTI activities.

(xi) [Reserved]
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(xii) Section XI condition: Underwater
welding. The provisions in IWA-4660,
“Underwater Welding,”” of Section XI,
1997 Addenda through the latest edition
and addenda incorporated by reference
in paragraph (a)(1)(ii) of this section,
are not approved for use on irradiated
material.

(xiii) [Reserved]

(xiv) Section XI condition: Appendix
VIII personnel qualification. All per-
sonnel qualified for performing ultra-
sonic examinations in accordance with
Appendix VIITI must receive 8 hours of
annual hands-on training on specimens
that contain cracks. Licensees apply-
ing the 1999 Addenda through the latest
edition and addenda incorporated by
reference in paragraph (a)(1)(ii) of this
section may use the annual practice re-
quirements in VII-4240 of Appendix VII
of Section XI in place of the 8 hours of
annual hands-on training provided that
the supplemental practice is performed
on material or welds that contain
cracks, or by analyzing prerecorded
data from material or welds that con-
tain cracks. In either case, training
must be completed no earlier than 6
months prior to performing ultrasonic
examinations at a licensee’s facility.

(xv) Section XI condition: Appendixr
VIII specimen set and qualification re-
quirements. Licensees using Appendix
VIII in the 1995 Edition through the
2001 Edition of the ASME Boiler and
Pressure Vessel Code may elect to com-
ply with all of the provisions in para-
graphs (b)(2)(xv)(A) through (M) of this
section, except for paragraph
(0)(2)(xv)(F) of this section, which may
be used at the licensee’s option. Licens-
ees using editions and addenda after
2001 Edition through the 2006 Addenda
must use the 2001 Edition of Appendix
VIII and may elect to comply with all
of the ©provisions in paragraphs
)(2)xV)(A) through (M) of this sec-
tion, except for paragraph (b)(2)(xv)(F)
of this section, which may be used at
the licensee’s option.

(A) Specimen set and qualification:
First provision. When applying Supple-
ments 2, 3, and 10 to Appendix VIII, the
following examination coverage cri-
teria requirements must be used:

(I) Piping must be examined in two
axial directions, and when examination
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in the circumferential direction is re-
quired, the circumferential examina-
tion must be performed in two direc-
tions, provided access is available. Dis-
similar metal welds must be examined
axially and circumferentially.

(2) Where examination from both
sides is not possible, full coverage cred-
it may be claimed from a single side
for ferritic welds. Where examination
from both sides is not possible on aus-
tenitic welds or dissimilar metal welds,
full coverage credit from a single side
may be claimed only after completing
a successful single-sided Appendix VIII
demonstration using flaws on the oppo-
site side of the weld. Dissimilar metal
weld qualifications must be dem-
onstrated from the austenitic side of
the weld, and the qualification may be
expanded for austenitic welds with no
austenitic sides using a separate add-
on performance demonstration. Dis-
similar metal welds may be examined
from either side of the weld.

(B) Specimen set and qualification: Sec-
ond provision. The following conditions
must be used in addition to the re-
quirements of Supplement 4 to Appen-
dix VIII:

(I) Paragraph 3.1, Detection accept-
ance criteria—Personnel are qualified
for detection if the results of the per-
formance demonstration satisfy the de-
tection requirements of ASME Section
XI, Appendix VIII, Table VIII-S4-1, and
no flaw greater than 0.25 inch through-
wall dimension is missed.

(2) Paragraph 1.1(c), Detection test
matrix—Flaws smaller than the 50 per-
cent of allowable flaw size, as defined
in IWB-3500, need not be included as de-
tection flaws. For procedures applied
from the inside surface, use the min-
imum thickness specified in the scope
of the procedure to calculate a/t. For
procedures applied from the outside
surface, the actual thickness of the
test specimen is to be used to calculate
a/t.

(C) Specimen set and qualification:
Third provision. When applying Supple-
ment 4 to Appendix VIII, the following
conditions must be used:

(I) A depth sizing requirement of 0.15
inch RMS must be used in lieu of the
requirements in Subparagraphs 3.2(a)
and 3.2(c), and a length sizing require-
ment of 0.75 inch RMS must be used in
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lieu of the requirement in Subpara-
graph 3.2(b).

(2) In lieu of the location acceptance
criteria requirements of Subparagraph
2.1(b), a flaw will be considered de-
tected when reported within 1.0 inch or
10 percent of the metal path to the
flaw, whichever is greater, of its true
location in the X and Y directions.

(3) In lieu of the flaw type require-
ments of Subparagraph 1.1(e)(1), a min-
imum of 70 percent of the flaws in the
detection and sizing tests must be
cracks. Notches, if used, must be lim-
ited by the following:

(i) Notches must be limited to the
case where examinations are performed
from the clad surface.

(i) Notches must be semielliptical
with a tip width of less than or equal to
0.010 inches.

(i11) Notches must be perpendicular to
the surface within +2 degrees.

(4) In lieu of the detection test ma-
trix requirements in  paragraphs
1.1(e)(2) and 1.1(e)(3), personnel dem-
onstration test sets must contain a
representative distribution of flaw ori-
entations, sizes, and locations.

(D) Specimen set and qualification:
Fourth provision. The following condi-
tions must be used in addition to the
requirements of Supplement 6 to Ap-
pendix VIII:

(I) Paragraph 3.1, Detection Accept-
ance Criteria—Personnel are qualified
for detection if:

(i) No surface connected flaw greater
than 0.25 inch through-wall has been
missed.

(ii) No embedded flaw greater than
0.50 inch through-wall has been missed.

(2) Paragraph 3.1, Detection Accept-
ance Criteria—For procedure qualifica-
tion, all flaws within the scope of the
procedure are detected.

(3) Paragraph 1.1(b) for detection and
sizing test flaws and locations—Flaws
smaller than the 50 percent of allow-
able flaw size, as defined in ITWB-3500,
need not be included as detection flaws.
Flaws that are less than the allowable
flaw size, as defined in ITWB-3500, may
be used as detection and sizing flaws.

(4) Notches are not permitted.

(E) Specimen set and qualification:
Fifth provision. When applying Supple-
ment 6 to Appendix VIII, the following
conditions must be used:
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(I) A depth sizing requirement of 0.25
inch RMS must be used in lieu of the
requirements of subparagraphs 3.2(a),
3.2(¢)(2), and 3.2(c)(3).

(2) In lieu of the location acceptance
criteria requirements in Subparagraph
2.1(b), a flaw will be considered de-
tected when reported within 1.0 inch or
10 percent of the metal path to the
flaw, whichever is greater, of its true
location in the X and Y directions.

(3) In lieu of the length sizing criteria
requirements of Subparagraph 3.2(b), a
length sizing acceptance criteria of 0.75
inch RMS must be used.

(4) In lieu of the detection specimen
requirements in Subparagraph 1.1(e)(1),
a minimum of 55 percent of the flaws
must be cracks. The remaining flaws
may be cracks or fabrication type
flaws, such as slag and lack of fusion.
The use of notches is not allowed.

(5) In lieu of paragraphs 1.1(e)(2) and
1.1(e)(3) detection test matrix, per-
sonnel demonstration test sets must
contain a representative distribution of
flaw orientations, sizes, and locations.

(F) Specimen set and qualification:
Sixth provision. The following condi-
tions may be used for personnel quali-
fication for combined Supplement 4 to
Appendix VIII and Supplement 6 to Ap-
pendix VIII qualification. Licensees
choosing to apply this combined quali-
fication must apply all of the provi-
sions of Supplements 4 and 6 including
the following conditions:

(I) For detection and sizing, the total
number of flaws must be at least 10. A
minimum of 5 flaws must be from Sup-
plement 4, and a minimum of 50 per-
cent of the flaws must be from Supple-
ment 6. At least 50 percent of the flaws
in any sizing must be cracks. Notches
are not acceptable for Supplement 6.

(2) Examination personnel are quali-
fied for detection and length sizing
when the results of any combined per-
formance demonstration satisfy the ac-
ceptance criteria of Supplement 4 to
Appendix VIII.

(3) Examination personnel are quali-
fied for depth sizing when Supplement
4 to Appendix VIII and Supplement 6 to
Appendix VIII flaws are sized within
the respective acceptance criteria of
those supplements.

(&) Specimen set and qualification: Sev-
enth provision. When applying Supple-
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ment 4 to Appendix VIII, Supplement 6
to Appendix VIII, or combined Supple-
ment 4 and Supplement 6 qualification,
the following additional conditions
must be used, and examination cov-
erage must include:

(I) The clad-to-base-metal-interface,
including a minimum of 15 percent T
(measured from the clad-to-base-metal-
interface), must be examined from four
orthogonal directions using procedures
and personnel qualified in accordance
with Supplement 4 to Appendix VIII.

(2) If the clad-to-base-metal-interface
procedure demonstrates detectability
of flaws with a tilt angle relative to
the weld centerline of at least 45 de-
grees, the remainder of the examina-
tion volume is considered fully exam-
ined if coverage is obtained in one par-
allel and one perpendicular direction.
This must be accomplished using a pro-
cedure and personnel qualified for sin-
gle-side examination in accordance
with Supplement 6. Subsequent exami-
nations of this volume may be per-
formed using examination techniques
qualified for a tilt angle of at least 10
degrees.

(3) The examination volume not ad-
dressed by paragraph (b)(2)(xv)(G)(I) of
this section is considered fully exam-
ined if coverage is obtained in one par-
allel and one perpendicular direction,
using a procedure and personnel quali-
fied for single sided examination when
the conditions in paragraph
(0)(2)(xV)(G)(2) are met.

(H) Specimen set and qualification:
Eighth provision. When applying Sup-
plement 5 to Appendix VIII, at least 50
percent of the flaws in the demonstra-
tion test set must be cracks and the
maximum misorientation must be
demonstrated with cracks. Flaws in
nozzles with bore diameters equal to or
less than 4 inches may be notches.

(I) Specimen set and qualification:
Ninth provision. When applying Supple-
ment 5, Paragraph (a), to Appendix
VIII, the number of false calls allowed
must be D/10, with a maximum of 3,
where D is the diameter of the nozzle.

(J) [Reserved]

(K) Specimen set and qualification:
Eleventh provision. When performing
nozzle-to-vessel weld examinations, the
following conditions must be used
when the requirements contained in
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Supplement 7 to Appendix VIII are ap-
plied for nozzle-to-vessel welds in con-
junction with Supplement 4 to Appen-
dix VIII, Supplement 6 to Appendix
VIII, or combined Supplement 4 and
Supplement 6 qualification.

(I) For examination of nozzle-to-ves-
sel welds conducted from the bore, the
following conditions are required to
qualify the procedures, equipment, and
personnel:

(i) For detection, a minimum of four
flaws in one or more full-scale nozzle
mock-ups must be added to the test
set. The specimens must comply with
Supplement 6, paragraph 1.1, to Appen-
dix VIII, except for flaw locations spec-
ified in Table VIII S6-1. Flaws may be
notches, fabrication flaws, or cracks.
Seventy-five (75) percent of the flaws
must be cracks or fabrication flaws.
Flaw locations and orientations must
be selected from the choices shown in
paragraph (b)(2)(xv)(K)(4) of this sec-
tion, Table VIII-S7-1—Modified, with
the exception that flaws in the outer
eighty-five (85) percent of the weld
need not be perpendicular to the weld.
There may be no more than two flaws
from each category, and at least one
subsurface flaw must be included.

(ii) For length sizing, a minimum of
four flaws as in paragraph
M)(2)xV)(K)(I)(i) of this section must
be included in the test set. The length
sizing results must be added to the re-
sults of combined Supplement 4 to Ap-
pendix VIII and Supplement 6 to Ap-
pendix VIII. The combined results must
meet the acceptance standards con-
tained in paragraph (b)(2)(xv)(E)(3) of
this section.

(7ii) For depth sizing, a minimum of
four flaws as in paragraph
M)EV)K)(I)(i) of this section must
be included in the test set. Their
depths must be distributed over the
ranges of Supplement 4, Paragraph 1.1,
to Appendix VIII, for the inner 15 per-
cent of the wall thickness and Supple-
ment 6, Paragraph 1.1, to Appendix
VIII, for the remainder of the wall
thickness. The depth sizing results
must be combined with the sizing re-
sults from Supplement 4 to Appendix
VIII for the inner 15 percent and to
Supplement 6 to Appendix VIII for the
remainder of the wall thickness. The
combined results must meet the depth
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sizing acceptance criteria contained in
paragraphs 0@ (xVI(C)(D),
BO))EVIEXTD), and (b)(2)(xV)(F)(3) of
this section.

(2) For examination of reactor pres-
sure vessel nozzle-to-vessel welds con-
ducted from the inside of the vessel,
the following conditions are required:

(i) The clad-to-base-metal-interface
and the adjacent examination volume
to a minimum depth of 15 percent T
(measured from the clad-to-base-metal-
interface) must be examined from four
orthogonal directions using a proce-
dure and personnel qualified in accord-
ance with Supplement 4 to Appendix
VIII as conditioned by paragraphs
(0)(2)(xv)(B) and (C) of this section.

(i) When the examination volume de-
fined in paragraph (b)(2)(xv)(K)(2)(i) of
this section cannot be effectively ex-
amined in all four directions, the ex-
amination must be augmented by ex-
amination from the nozzle bore using a
procedure and personnel qualified in
accordance with paragraph
(b)(2)(xv)(K)(1) of this section.

(iii) The remainder of the examina-
tion volume not covered by paragraph
M)(2)V)(K)(2)(ii) of this section or a
combination of paragraphs
(0)(2)V)(K)(2)(1) and (ii) of this section,
must be examined from the nozzle bore
using a procedure and personnel quali-
fied in accordance with paragraph
(0)(2)(xv)(K)(1) of this section, or from
the vessel shell using a procedure and
personnel qualified for single sided ex-
amination in accordance with Supple-
ment 6 to Appendix VIII, as condi-
tioned by paragraphs (b)(2)(xv)(D)
through (G) of this section.

(3) For examination of reactor pres-
sure vessel nozzle-to-shell welds con-
ducted from the outside of the vessel,
the following conditions are required:

(1) The clad-to-base-metal-interface
and the adjacent metal to a depth of 15
percent T (measured from the clad-to-
base-metal-interface) must be exam-
ined from one radial and two opposing
circumferential directions using a pro-
cedure and personnel qualified in ac-
cordance with Supplement 4 to Appen-
dix VIII, as conditioned by paragraphs
(0)(2)(xv)(B) and (C) of this section, for
examinations performed in the radial
direction, and Supplement 5 to Appen-
dix VIII, as conditioned by paragraph
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(1)(2)(xv)(J) of this section, for exami-
nations performed in the circumferen-
tial direction.

(ii) The examination volume not ad-
dressed by paragraph (b)(2)(xv)(K)(3)(i)
of this section must be examined in a
minimum of one radial direction using
a procedure and personnel qualified for
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single sided examination in accordance
with Supplement 6 to Appendix VIII, as
conditioned by paragraphs (b)(2)(xv)(D)
through (G) of this section.

(4) Table VIII-S7-1, ‘“‘Flaw Locations
and Orientations,” Supplement 7 to
Appendix VIII, is conditioned as fol-
lows:

TABLE VIII—S7-1—MODIFIED

[Flaw locations and orientations]

Parallel Perpendicular
to weld to weld
Inner 15 percent ......... BTSSRSO UTPPSRPRURPRON X X
Outside Diameter SUMace ..o X
Subsurface X e

(L) Specimen set and qualification:
Twelfth provision. As a condition to the
requirements of Supplement 8, Sub-
paragraph 1.1(c), to Appendix VIII,
notches may be located within one di-
ameter of each end of the bolt or stud.

(M) Specimen set and qualification:
Thirteenth  provision. When imple-
menting Supplement 12 to Appendix
VIII, only the provisions related to the
coordinated implementation of Supple-
ment 3 to Supplement 2 performance
demonstrations are to be applied.

(xvi) Section XI condition: Appendix
VIII single side ferritic vessel and piping
and stainless steel piping examinations.
When applying editions and addenda
prior to the 2007 Edition of Section XI,
the following conditions apply.

(A) Ferritic and stainless steel piping
examinations: First provision. Examina-
tions performed from one side of a fer-
ritic vessel weld must be conducted
with equipment, procedures, and per-
sonnel that have demonstrated pro-
ficiency with single side examinations.
To demonstrate equivalency to two
sided examinations, the demonstration
must be performed to the requirements
of Appendix VIII, as conditioned by
this paragraph and paragraphs
(b)(2)(xv)(B) through (G) of this sec-
tion, on specimens containing flaws
with non-optimum sound energy re-
flecting characteristics or flaws simi-
lar to those in the vessel being exam-
ined.

(B) Ferritic and stainless steel piping
examinations: Second provision. Exami-
nations performed from one side of a
ferritic or stainless steel pipe weld

must be conducted with equipment,
procedures, and personnel that have
demonstrated proficiency with single
side examinations. To demonstrate
equivalency to two sided examinations,
the demonstration must be performed
to the requirements of Appendix VIII,
as conditioned by this paragraph and
paragraph (b)(2)(xv)(A) of this section.

(xvii) Section XI condition: Reconcili-
ation of quality requirements. When pur-
chasing replacement items, in addition
to the reconciliation provisions of
IWA-4200, 1995 Addenda through 1998
Edition, the replacement items must
be purchased, to the extent necessary,
in accordance with the licensee’s qual-
ity assurance program description re-
quired by 10 CFR 50.34(b)(6)(ii).

(xviii) Section XI condition: NDE per-
sonnel certification. (A) NDE personnel
certification: First provision. Level I and
II nondestructive examination per-
sonnel must be recertified on a 3-year
interval in lieu of the 5-year interval
specified in the 1997 Addenda and 1998
Edition of IWA-2314, and IWA-2314(a)
and IWA-2314(b) of the 1999 Addenda
through the latest edition and addenda
incorporated by reference in paragraph
(a)(1)(ii) of this section.

(B) NDE personnel certification: Second
provision. When applying editions and
addenda prior to the 2007 Edition of
Section XI, paragraph IWA-2316 may
only be used to qualify personnel that
observe leakage during system leakage
and hydrostatic tests conducted in ac-
cordance with IWA 5211(a) and (b).

(C) NDE personnel certification: Third
provision. When applying editions and
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addenda prior to the 2005 Addenda of
Section XI, licensee’s qualifying visual
examination personnel for VT-3 visual
examination under paragraph IWA-2317
of Section XI must demonstrate the
proficiency of the training by admin-
istering an initial qualification exam-
ination and administering subsequent
examinations on a 3-year interval.

(xix) Section XI condition: Substitution
of alternative methods. The provisions
for substituting alternative examina-
tion methods, a combination of meth-
ods, or newly developed techniques in
the 1997 Addenda of IWA-2240 must be
applied when using the 1998 Edition
through the 2004 Edition of Section XI
of the ASME BPV Code. The provisions
in IWA-4520(c), 1997 Addenda through
the 2004 Edition, allowing the substi-
tution of alternative methods, a com-
bination of methods, or newly devel-
oped techniques for the methods speci-
fied in the Construction Code, are not
approved for use. The provisions in
IWA-4520(b)(2) and IWA-4521 of the 2008
Addenda through the latest edition and
addenda incorporated by reference in
paragraph (a)(1)(ii) of this section, al-
lowing the substitution of ultrasonic
examination for radiographic examina-
tion specified in the Construction Code,
are not approved for use.

(xx) Section XI condition: System leak-
age tests—(A) System leakage tests: First
provision. When performing system
leakage tests in accordance with IWA-
5213(a), 1997 through 2002 Addenda, the
licensee must maintain a 10-minute
hold time after test pressure has been
reached for Class 2 and Class 3 compo-
nents that are not in use during normal
operating conditions. No hold time is
required for the remaining Class 2 and
Class 3 components provided that the
system has been in operation for at
least 4 hours for insulated components
or 10 minutes for uninsulated compo-
nents.

(B) System leakage tests: Second provi-
sion. The NDE provision in IWA-
4540(a)(2) of the 2002 Addenda of Section
XI must be applied when performing
system leakage tests after repair and
replacement activities performed by
welding or brazing on a pressure re-
taining boundary using the 2003 Ad-
denda through the latest edition and
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addenda incorporated by reference in
paragraph (a)(1)(ii) of this section.

(xxi) Section XI condition: Table IWB-
2500-1 examination requirements. (A)
Table IWB-2500-1 examination require-
ments: First provision. The provisions of
Table IWB 2500-1, Examination Cat-
egory B-D, Full Penetration Welded
Nozzles in Vessels, Items B3.40 and
B3.60 (Inspection Program A) and Items
B3.120 and B3.140 (Inspection Program
B) of the 1998 Edition must be applied
when using the 1999 Addenda through
the latest edition and addenda incor-
porated by reference in paragraph
(a)(1)(ii) of this section. A visual exam-
ination with magnification that has a
resolution sensitivity to detect a 1-mil
width wire or crack, utilizing the al-
lowable flaw length criteria in Table
IWB-3512-1, 1997 Addenda through the
latest edition and addenda incor-
porated by reference in paragraph
(a)(1)(ii) of this section, with a limiting
assumption on the flaw aspect ratio
(i.e., a/1 = 0.5), may be performed in-
stead of an ultrasonic examination.

(B) [Reserved]

(xxii) Section XI condition: Surface ex-
amination. The use of the provision in
IWA-2220, ‘‘Surface Examination,” of
Section XI, 2001 Edition through the
latest edition and addenda incor-
porated by reference in paragraph
(a)(1)(ii) of this section, that allows use
of an ultrasonic examination method is
prohibited.

(xxiii) Section XI condition: Evaluation
of thermally cut surfaces. The use of the
provisions for eliminating mechanical
processing of thermally cut surfaces in
IWA-4461.4.2 of Section XI, 2001 Edition
through the latest edition and addenda
incorporated by reference in paragraph
(a)(1)(ii) of this section, is prohibited.

(xxiv) Section XI condition: Incorpora-
tion of the performance demonstration ini-
tiative and addition of ultrasonic exam-
ination criteria. The use of Appendix
VIII and the supplements to Appendix
VIII and Article I-3000 of Section XI of
the ASME BPV Code, 2002 Addenda
through the 2006 Addenda, is prohib-
ited.

(xxv) Section XI condition: Mitigation
of defects by modification. The use of the
provisions in IWA-4340, ‘‘Mitigation of
Defects by Modification,” Section XI,
2001 Edition through the latest edition
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and addenda incorporated by reference
in paragraph (a)(1)(ii) of this section
are prohibited.

(xxvi) Section XI condition: Pressure
testing Class 1, 2 and 3 mechanical joints.
The repair and replacement activity
provisions in IWA-4540(c) of the 1998
Edition of Section XI for pressure test-
ing Class 1, 2, and 3 mechanical joints
must be applied when using the 2001
Edition through the latest edition and
addenda incorporated by reference in
paragraph (a)(1)(ii) of this section.

(xxvii) Section XI condition: Removal
of insulation. When performing visual
examination in accordance with IWA-
5242 of Section XI of the ASME BPV
Code, 2003 Addenda through the 2006
Addenda, or IWA-5241 of the 2007 Edi-
tion through the latest edition and ad-
denda incorporated by reference in
paragraph (a)(1)(ii) of this section, in-
sulation must be removed from 17-4 PH
or 410 stainless steel studs or bolts
aged at a temperature below 1100 °F or
having a Rockwell Method C hardness
value above 30, and from A-286 stain-
less steel studs or bolts preloaded to
100,000 pounds per square inch or high-
er.

(xxviii) Section XI condition: Analysis
of flaws. Licensees using ASME BPV
Code, Section XI, Appendix A, must use
the following conditions when imple-
menting Equation (2) in A-4300(b)(1):

For R < 0, AK| depends on the crack depth
(a), and the flow stress (of). The flow stress is
defined by or = 1/2(cys + our), Where oy is the
yield strength and o, is the ultimate
tensilestrength in units ksi (MPa) and (a) is
in units in. (mm). For —2 <R <0 and Kpax—
Kumin < 0.8 x 1.12 6pl(ma), S = 1 and AK; = K.
For R < —2 and Kupax— Kmin < 0.8 x 1.12 opl(na),
S =1and AK; = (1 — R) Kna/3. For R < 0 and
Kmax — Kumin > 0.8 x 1.1201(na), S = 1 and AK,
= Kinax — Kuin.

(xxix) Section XI condition: Nonmanda-
tory Appendix R. Nonmandatory Appen-
dix R, ‘‘Risk-Informed Inspection Re-
quirements for Piping,” of Section XI,
2005 Addenda through the latest edition
and addenda incorporated by reference
in paragraph (a)(1)(ii) of this section,
may not be implemented without prior
NRC authorization of the proposed al-
ternative in accordance with paragraph
(z) of this section.

(3) Conditions on ASME OM Code. As
used in this section, references to the
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OM Code refer to the ASME Code for
Operation and Maintenance of Nuclear
Power Plants, Subsections ISTA, ISTB,
ISTC, ISTD, Mandatory Appendices I
and II, and Nonmandatory Appendices
A through H and J, including the 1995
Edition through the 2006 Addenda, sub-
ject to the following conditions:

(i) OM condition: Quality assurance.
When applying editions and addenda of
the OM Code, the requirements of
NQA-1, ‘“‘Quality Assurance Require-
ments for Nuclear Facilities,”” 1979 Ad-
denda, are acceptable as permitted by
ISTA 1.4 of the 1995 Edition through
1997 Addenda or ISTA-1500 of the 1998
Edition through the latest edition and
addenda incorporated by reference in
paragraph (a)(1)(iv) of this section, pro-
vided the licensee uses its 10 CFR part
50, Appendix B, quality assurance pro-
gram in conjunction with the OM Code
requirements. Commitments contained
in the licensee’s quality assurance pro-
gram description that are more strin-
gent than those contained in NQA-1
govern OM Code activities. If NQA-1
and the OM Code do not address the
commitments contained in the licens-
ee’s Appendix B quality assurance pro-
gram description, the commitments
must be applied to OM Code activities.

(ii) OM condition: Motor-Operated
Valve (MOV) testing. Licensees must
comply with the provisions for MOV
testing in OM Code ISTC 4.2, 1995 Edi-
tion with the 1996 and 1997 Addenda, or
ISTC-3500, 1998 Edition through the
latest edition and addenda incor-
porated by reference in paragraph
(a)(1)(iv) of this section, and must es-
tablish a program to ensure that
motor-operated valves continue to be
capable of performing their design
basis safety functions.

(iii) [Reserved]

(iv) OM condition: Check valves (Ap-
pendix II). Licensees applying Appendix
II, ““Check Valve Condition Monitoring
Program,” of the OM Code, 1995 Edition
with the 1996 and 1997 Addenda, must
satisfy the requirements of (b)(3)(iv)(A)
through (C) of this section. Licensees
applying Appendix II, 1998 Edition
through the 2002 Addenda, must satisfy
the requirements of (b)(3)(iv)(A), (B),
and (D) of this section.

(A) Check valves: First provision. Valve
opening and closing functions must be
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demonstrated when flow testing or ex-
amination methods (nonintrusive, or
disassembly and inspection) are used;

(B) Check valves: Second provision. The
initial interval for tests and associated
examinations may not exceed two fuel
cycles or 3 years, whichever is longer;
any extension of this interval may not
exceed one fuel cycle per extension
with the maximum interval not to ex-
ceed 10 years. Trending and evaluation
of existing data must be used to reduce
or extend the time interval between
tests.

(C) Check wvalves: Third provision. If
the Appendix II condition monitoring
program is discontinued, then the re-
quirements of ISTC 4.5.1 through 4.5.4
must be implemented.

(D) Check valves: Fourth provision. The
applicable provisions of subsection
ISTC must be implemented if the Ap-
pendix II condition monitoring pro-
gram is discontinued.

(v) OM condition: Snubbers ISTD. Arti-
cle IWF-5000, ‘‘Inservice Inspection Re-
quirements for Snubbers,” of the
ASME BPV Code, Section XI, must be
used when performing inservice inspec-
tion examinations and tests of snub-
bers at nuclear power plants, except as
conditioned in paragraphs (b)(3)(V)(A)
and (B) of this section.

(A) Snubbers: First provision. Licens-
ees may use Subsection ISTD,
“Preservice and Inservice Examination
and Testing of Dynamic Restraints
(Snubbers) in Light-Water Reactor
Power Plants,” ASME OM Code, 1995
Edition through the latest edition and
addenda incorporated by reference in
paragraph (a)(1)(iv) of this section, in
place of the requirements for snubbers
in the editions and addenda up to the
2005 Addenda of the ASME BPV Code,
Section XI, IWF-5200(a) and (b) and
IWF-5300(a) and (b), by making appro-
priate changes to their technical speci-
fications or licensee-controlled docu-
ments. Preservice and inservice exami-
nations must be performed using the
VT-3 visual examination method de-
scribed in IWA-2213.

(B) Snubbers: Second provision. Licens-
ees must comply with the provisions
for examining and testing snubbers in
Subsection ISTD of the ASME OM Code
and make appropriate changes to their
technical specifications or licensee-
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controlled documents when using the
2006 Addenda and later editions and ad-
denda of Section XI of the ASME BPV
Code.

(vi) OM condition: Exercise interval for
manual valves. Manual valves must be
exercised on a 2-year interval rather
than the b5-year interval specified in
paragraph ISTC-3540 of the 1999
through the 2005 Addenda of the ASME
OM Code, provided that adverse condi-
tions do not require more frequent
testing.

(4) Conditions on Design, Fabrication,
and Materials Code Cases. Each manu-
facturing license, standard design ap-
proval, and design certification appli-
cation under part 52 of this chapter is
subject to the following conditions. Li-
censees may apply the ASME BPV
Code Cases listed in NRC Regulatory
Guide 1.84, Revision 36, without prior
NRC approval, subject to the following
conditions:

(i) Design, Fabrication, and Materials
Code Case condition: Applying Code
Cases. When an applicant or licensee
initially applies a listed Code Case, the
applicant or licensee must apply the
most recent version of that Code Case
incorporated by reference in paragraph
(a) of this section.

(ii) Design, Fabrication, and Materials
Code Case condition: Applying different
revisions of Code Cases. If an applicant
or licensee has previously applied a
Code Case and a later version of the
Code Case is incorporated by reference
in paragraph (a) of this section, the ap-
plicant or licensee may continue to
apply the previous version of the Code
Case as authorized or may apply the
later version of the Code Case, includ-
ing any NRC-specified conditions
placed on its use, until it updates its
Code of Record for the component
being constructed.

(iii) Design, Fabrication, and Materials
Code Case condition: Applying annulled
Code Cases. Application of an annulled
Code Case is prohibited unless an appli-
cant or licensee applied the listed Code
Case prior to it being listed as annulled
in Regulatory Guide 1.84. If an appli-
cant or licensee has applied a listed
Code Case that is later listed as an-
nulled in Regulatory Guide 1.84, the ap-
plicant or licensee may continue to
apply the Code Case until it updates its
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Code of Record for the component
being constructed.

(5) Conditions on inservice inspection
Code Cases. Licensees may apply the
ASME BPV Code Cases listed in Regu-
latory Guide 1.147, Revision 17, without
prior NRC approval, subject to the fol-
lowing:

(i) ISI Code Case condition: Applying
Code Cases. When a licensee initially
applies a listed Code Case, the licensee
must apply the most recent version of
that Code Case incorporated by ref-
erence in paragraph (a) of this section.

(i1) ISI Code Case condition: Applying
different revisions of Code Cases. If a 1i-
censee has previously applied a Code
Case and a later version of the Code
Case is incorporated by reference in
paragraph (a) of this section, the li-
censee may continue to apply, to the
end of the current 120-month interval,
the previous version of the Code Case,
as authorized, or may apply the later
version of the Code Case, including any
NRC-specified conditions placed on its
use. Licensees who choose to continue
use of the Code Case during subsequent
120-month ISI program intervals will
be required to implement the latest
version incorporated by reference into
10 CFR 50.55a as listed in Tables 1 and
2 of Regulatory Guide 1.147, Revision
17.

(iii) ISI Code Case condition: Applying
annulled Code Cases. Application of an
annulled Code Case is prohibited unless
a licensee previously applied the listed
Code Case prior to it being listed as an-
nulled in Regulatory Guide 1.147. If a
licensee has applied a listed Code Case
that is later listed as annulled in Regu-
latory Guide 1.147, the licensee may
continue to apply the Code Case to the
end of the current 120-month interval.

(6) Conditions on Operation and Main-
tenance of Nuclear Power Plants Code
Cases. Licensees may apply the ASME
Operation and Maintenance Code Cases
listed in Regulatory Guide 1.192, Revi-
sion 1, without prior NRC approval,
subject to the following:

(1) OM Code Case condition: Applying
Code Cases. When a licensee initially
applies a listed Code Case, the licensee
must apply the most recent version of
that Code Case incorporated by ref-
erence in paragraph (a) of this section.
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(ii) OM Code Case condition: Applying
different revisions of Code Cases. If a 1i-
censee has previously applied a Code
Case and a later version of the Code
Case is incorporated by reference in
paragraph (a) of this section, the 1li-
censee may continue to apply, to the
end of the current 120-month interval,
the previous version of the Code Case,
as authorized, or may apply the later
version of the Code Case, including any
NRC-specified conditions placed on its
use. Licensees who choose to continue
use of the Code Case during subsequent
120-month ISI program intervals will
be required to implement the latest
version incorporated by reference into
10 CFR 50.55a as listed in Tables 1 and
2 of Regulatory Guide 1.192, Revision 1.

(iii) OM Code Case condition: Applying
annulled Code Cases. Application of an
annulled Code Case is prohibited unless
a licensee previously applied the listed
Code Case prior to it being listed as an-
nulled in Regulatory Guide 1.192. If a
licensee has applied a listed Code Case
that is later listed as annulled in Regu-
latory Guide 1.192, the licensee may
continue to apply the Code Case to the
end of the current 120-month interval.

(c) Reactor coolant pressure boundary.
Systems and components of boiling and
pressurized water-cooled nuclear power
reactors must meet the requirements
of the ASME BPV Code as specified in
this paragraph. Each manufacturing li-
cense, standard design approval, and
design certification application under
part 52 of this chapter and each com-
bined license for a utilization facility
is subject to the following conditions:

(1) Standards requirement for reactor
coolant pressure boundary components.
Components that are part of the reac-
tor coolant pressure boundary must
meet the requirements for Class 1 com-
ponents in Section III14 of the ASME
BPV Code, except as provided in para-
graphs (¢)(2) through (4) of this section.

(2) Ezxceptions to reactor coolant pres-
sure boundary standards requirement.
Components that are connected to the
reactor coolant system and are part of
the reactor coolant pressure boundary
as defined in §50.2 need not meet the
requirements of paragraph (c)(1) of this
section, provided that:

(1) Ezxceptions: Shutdown and cooling
capability. In the event of postulated
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failure of the component during normal
reactor operation, the reactor can be
shut down and cooled down in an or-
derly manner, assuming makeup is pro-
vided by the reactor coolant makeup
system; or

(i1) Ezceptions: Isolation capability.
The component is or can be isolated
from the reactor coolant system by
two valves in series (both closed, both
open, or one closed and the other open).
Each open valve must be capable of
automatic actuation and, assuming the
other valve is open, its closure time
must be such that, in the event of pos-
tulated failure of the component dur-
ing normal reactor operation, each
valve remains operable and the reactor
can be shut down and cooled down in
an orderly manner, assuming makeup
is provided by the reactor coolant
makeup system only.

(3) Applicable Code and Code Cases and
conditions on their use. The Code edi-
tion, addenda, and optional ASME Code
Cases to be applied to components of
the reactor coolant pressure boundary
must be determined by the provisions
of paragraph NCA-1140, Subsection
NCA of Section III of the ASME BPV
Code, subject to the following condi-
tions:

(i) Reactor coolant pressure boundary
condition: Code edition and addenda. The
edition and addenda applied to a com-
ponent must be those that are incor-
porated by reference in paragraph
(a)(1)(1) of this section;

(i1) Reactor coolant pressure boundary
condition: Earliest edition and addenda
for pressure vessel. The ASME Code pro-
visions applied to the pressure vessel
may be dated no earlier than the sum-
mer 1972 Addenda of the 1971 Edition;

(iii) Reactor coolant pressure boundary
condition: Earliest edition and addenda
for piping, pumps, and valves. The ASME
Code provisions applied to piping,
pumps, and valves may be dated no ear-
lier than the Winter 1972 Addenda of
the 1971 Edition; and

(iv) Reactor coolant pressure boundary
condition: Use of Code Cases. The op-
tional Code Cases applied to a compo-
nent must be those listed in NRC Regu-
latory Guide 1.84 that is incorporated
by reference in paragraph (a)3)(i) of
this section.
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(4) Standards requirement for compo-
nents in older plants. For a nuclear
power plant whose construction permit
was issued prior to May 14, 1984, the ap-
plicable Code edition and addenda for a
component of the reactor coolant pres-
sure boundary continue to be that Code
edition and addenda that were required
by Commission regulations for such a
component at the time of issuance of
the construction permit.

(d) Quality Group B components. Sys-
tems and components of boiling and
pressurized water-cooled nuclear power
reactors must meet the requirements
of the ASME BPV Code as specified in
this paragraph. Each manufacturing li-
cense, standard design approval, and
design certification application under
part 52 of this chapter, and each com-
bined license for a utilization facility
is subject to the following conditions:

(1) Standards requirement for Quality
Group B components. For a nuclear
power plant whose application for a
construction permit under this part, or
a combined license or manufacturing
license under part 52 of this chapter,
docketed after May 14, 1984, or for an
application for a standard design ap-
proval or a standard design certifi-
cation docketed after May 14, 1984,
components classified Quality Group
B7 must meet the requirements for
Class 2 Components in Section III of
the ASME BPV Code.

(2) Quality Group B: Applicable Code
and Code Cases and conditions on their
use. The Code edition, addenda, and op-
tional ASME Code Cases to be applied
to the systems and components identi-
fied in paragraph (d)(1) of this section
must be determined by the rules of
paragraph NCA-1140, Subsection NCA
of Section III of the ASME BPV Code,
subject to the following conditions:

(i) Quality Group B condition: Code
edition and addenda. The edition and
addenda must be those that are incor-
porated by reference in paragraph
(a)(1)(d) of this section;

(i1) Quality Group B condition: Earliest
edition and addenda for components. The
ASME Code provisions applied to the
systems and components may be dated
no earlier than the 1980 Edition; and

(ii1) Quality Group B condition: Use of
Code Cases. The optional Code Cases
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must be those listed in NRC Regu-
latory Guide 1.84 that is incorporated
by reference in paragraph (a)(3)(i) of
this section.

(e) Quality Group C components. Sys-
tems and components of boiling and
pressurized water-cooled nuclear power
reactors must meet the requirements
of the ASME BPV Code as specified in
this paragraph. Each manufacturing li-
cense, standard design approval, and
design certification application under
part 52 of this chapter and each com-
bined license for a utilization facility
is subject to the following conditions.

(1) Standards requirement for Quality
Group C components. For a nuclear
power plant whose application for a
construction permit under this part, or
a combined license or manufacturing
license under part 52 of this chapter,
docketed after May 14, 1984, or for an
application for a standard design ap-
proval or a standard design certifi-
cation docketed after May 14, 1984,
components classified Quality Group
C7 must meet the requirements for
Class 3 components in Section III of
the ASME BPV Code.

(2) Quality Group C applicable Code
and Code Cases and conditions on their
use. The Code edition, addenda, and op-
tional ASME Code Cases to be applied
to the systems and components identi-
fied in paragraph (e)(1) of this section
must be determined by the rules of
paragraph NCA-1140, subsection NCA of
Section III of the ASME BPV Code,
subject to the following conditions:

(1) Quality Group C condition: Code edi-
tion and addenda. The edition and ad-
denda must be those incorporated by
reference in paragraph (a)(1)(i) of this
section;

(ii) Quality Group C condition: Earliest
edition and addenda for components. The
ASME Code provisions applied to the
systems and components may be dated
no earlier than the 1980 Edition; and

(ii1) Quality Group C condition: Use of
Code Cases. The optional Code Cases
must be those listed in NRC Regu-
latory Guide 1.84 that is incorporated
by reference in paragraph (a)3)(i) of
this section.

(f) Inservice testing requirements. Sys-
tems and components of boiling and
pressurized water-cooled nuclear power
reactors must meet the requirements
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of the ASME BPV Code and ASME
Code for Operation and Maintenance of
Nuclear Power Plants as specified in
this paragraph. Each operating license
for a boiling or pressurized water-
cooled nuclear facility is subject to the
following conditions. Each combined li-
cense for a boiling or pressurized
water-cooled nuclear facility is subject
to the following conditions, but the
conditions in paragraphs (f)(4) through
(6) of this section must be met only
after the Commission makes the find-
ing under §52.103(g) of this chapter. Re-
quirements for inservice inspection of
Class 1, Class 2, Class 3, Class MC, and
Class CC components (including their
supports) are located in §50.55a(g).

(1) Inservice testing requirements for
older plants (pre-1971 CPs). For a boiling
or pressurized water-cooled nuclear
power facility whose construction per-
mit was issued prior to January 1, 1971,
pumps and valves must meet the test
requirements of paragraphs (f)(4) and
(5) of this section to the extent prac-
tical. Pumps and valves that are part
of the reactor coolant pressure bound-
ary must meet the requirements appli-
cable to components that are classified
as ASME Code Class 1. Other pumps
and valves that perform a function to
shut down the reactor or maintain the
reactor in a safe shutdown condition,
mitigate the consequences of an acci-
dent, or provide overpressure protec-
tion for safety-related systems (in
meeting the requirements of the 1986
Edition, or later, of the BPV or OM
Code) must meet the test requirements
applicable to components that are clas-
sified as ASME Code Class 2 or Class 3.

(2) Design and accessibility require-
ments for performing inservice testing in
plants with CPs issued between 1971 and
1974. For a boiling or pressurized water-
cooled nuclear power facility whose
construction permit was issued on or
after January 1, 1971, but before July 1,
1974, pumps and valves that are classi-
fied as ASME Code Class 1 and Class 2
must be designed and provided with ac-
cess to enable the performance of in-
service tests for operational readiness
set forth in editions and addenda of
Section XI of the ASME BPV incor-
porated by reference in paragraph
(a)(1)(ii) of this section (or the optional

919



§50.55a

ASME Code Cases listed in NRC Regu-
latory Guide 1.147, Revision 17, or Reg-
ulatory Guide 1.192, Revision 1, that
are incorporated by reference in para-
graphs (a)(3)(ii) and (iii) of this section,
respectively) in effect 6 months before
the date of issuance of the construction
permit. The pumps and valves may
meet the inservice test requirements
set forth in subsequent editions of this
Code and addenda that are incor-
porated by reference in paragraph
(a)(1)(ii) of this section (or the optional
ASME Code Cases listed in NRC Regu-
latory Guide 1.147, Revision 17; or Reg-
ulatory Guide 1.192, Revision 1, that
are incorporated by reference in para-
graphs (a)(3)(ii) and (iii) of this section,
respectively), subject to the applicable
conditions listed therein.

(3) Design and accessibility require-
ments for performing inservice testing in
plants with CPs issued after 1974. For a
boiling or pressurized water-cooled nu-
clear power facility whose construction
permit under this part or design ap-
proval, design certification, combined
license, or manufacturing license under
part 52 of this chapter was issued on or
after July 1, 1974:

(i)-(ii) [Reserved]

(iii) IST design and accessibility re-
quirements: Class 1 pumps and valves. (A)
Class 1 pumps and valves: First provision.
In facilities whose construction permit
was issued before November 22, 1999,
pumps and valves that are classified as
ASME Code Class 1 must be designed
and provided with access to enable the
performance of inservice testing of the
pumps and valves for assessing oper-
ational readiness set forth in the edi-
tions and addenda of Section XI of the
ASME BPV Code incorporated by ref-
erence in paragraph (a)(1)(ii) of this
section (or the optional ASME Code
Cases listed in NRC Regulatory Guide
1.147, Revision 17, or Regulatory Guide
1.192, Revision 1, that are incorporated
by reference in paragraphs (a)(3)(ii) and
(iii) of this section, respectively) ap-
plied to the construction of the par-
ticular pump or valve or the summer
1973 Addenda, whichever is later.

(B) Class 1 pumps and valves: Second
provision. In facilities whose construc-
tion permit under this part, or design
certification, design approval, com-
bined license, or manufacturing license
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under part 52 of this chapter, issued on
or after November 22, 1999, pumps and
valves that are classified as ASME
Code Class 1 must be designed and pro-
vided with access to enable the per-
formance of inservice testing of the
pumps and valves for assessing oper-
ational readiness set forth in editions
and addenda of the ASME OM Code (or
the optional ASME Code Cases listed in
NRC Regulatory Guide 1.192, Revision
1, that are incorporated by reference in
paragraph (a)(3)(iii) of this section), in-
corporated by reference in paragraph
(a)(1)(iv) of this section at the time the
construction permit, combined license,
manufacturing license, design certifi-
cation, or design approval is issued.

(iv) IST design and accessibility re-
quirements: Class 2 and 3 pumps and
valves. (A) Class 2 and 3 pumps and
valves: First provision. In facilities
whose construction permit was issued
before November 22, 1999, pumps and
valves that are classified as ASME
Code Class 2 and Class 3 must be de-
signed and be provided with access to
enable the performance of inservice
testing of the pumps and valves for as-
sessing operational readiness set forth
in the editions and addenda of Section
XI of the ASME BPV Code incor-
porated by reference in paragraph
(a)(1)(ii) of this section (or the optional
ASME Code Cases listed in NRC Regu-
latory Guide 1.147, Revision 17, that are
incorporated by reference in paragraph
(a)(3)(ii) of this section) applied to the
construction of the particular pump or
valve or the Summer 1973 Addenda,
whichever is later.

(B) Class 2 and 3 pumps and valves:
Second provision. In facilities whose
construction permit under this part, or
design certification, design approval,
combined license, or manufacturing li-
cense under part 52 of this chapter,
issued on or after November 22, 1999,
pumps and valves that are classified as
ASME Code Class 2 and 3 must be de-
signed and provided with access to en-
able the performance of inservice test-
ing of the pumps and valves for assess-
ing operational readiness set forth in
editions and addenda of the ASME OM
Code (or the optional ASME OM Code
Cases listed in NRC Regulatory Guide
1.192, Revision 1, that are incorporated
by reference in paragraph (a)(3)(iii) of
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this section), incorporated by reference
in paragraph (a)(1)(iv) of this section at
the time the construction permit, com-
bined license, or design certification is
issued.

(v) IST design and accessibility require-
ments: Meeting later IST requirements.
All pumps and valves may meet the
test requirements set forth in subse-
quent editions of codes and addenda or
portions thereof that are incorporated
by reference in paragraph (a) of this
section, subject to the conditions listed
in paragraph (b) of this section.

(4) Inservice testing standards require-
ment for operating plants. Throughout
the service life of a boiling or pressur-
ized water-cooled nuclear power facil-
ity, pumps and valves that are classi-
fied as ASME Code Class 1, Class 2, and
Class 3 must meet the inservice test re-
quirements (except design and access
provisions) set forth in the ASME OM
Code and addenda that become effec-
tive subsequent to editions and ad-
denda specified in paragraphs (f)(2) and
(3) of this section and that are incor-
porated by reference in paragraph
(a)(1)(iv) of this section, to the extent
practical within the limitations of de-
sign, geometry, and materials of con-
struction of the components.

(i) Applicable IST Code: Initial 120-
month interval. Inservice tests to verify
operational readiness of pumps and
valves, whose function is required for
safety, conducted during the initial
120-month interval must comply with
the requirements in the latest edition
and addenda of the OM Code incor-
porated by reference in paragraph
(a)(1)(iv) of this section on the date 12
months before the date of issuance of
the operating license under this part,
or 12 months before the date scheduled
for initial loading of fuel under a com-
bined license under part 52 of this chap-
ter (or the optional ASME Code Cases
listed in NRC Regulatory Guide 1.192,
Revision 1, that is incorporated by ref-
erence in paragraph (a)(3)(iii) of this
section, subject to the conditions listed
in paragraph (b) of this section).

(i1) Applicable IST Code: Successive 120-
month intervals. Inservice tests to
verify operational readiness of pumps
and valves, whose function is required
for safety, conducted during successive
120-month intervals must comply with
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the requirements of the latest edition
and addenda of the OM Code incor-
porated by reference in paragraph
(a)(1)(iv) of this section 12 months be-
fore the start of the 120-month interval
(or the optional ASME Code Cases list-
ed in NRC Regulatory Guide 1.147, Re-
vision 17, or Regulatory Guide 1.192,
Revision 1, that are incorporated by
reference in paragraphs (a)(3)(ii) and
(iii) of this section, respectively), sub-
ject to the conditions listed in para-
graph (b) of this section.

(iii) [Reserved]

(iv) Applicable IST Code: Use of later
Code editions and addenda. Inservice
tests of pumps and valves may meet
the requirements set forth in subse-
quent editions and addenda that are in-
corporated by reference in paragraph
(a)(1)(iv) of this section, subject to the
conditions listed in paragraph (b) of
this section, and subject to NRC ap-
proval. Portions of editions or addenda
may be used, provided that all related
requirements of the respective editions
or addenda are met.

(5) Requirements for updating IST pro-
grams—(i) IST program update: Applica-
ble IST Code editions and addenda. The
inservice test program for a boiling or
pressurized water-cooled nuclear power
facility must be revised by the li-
censee, as necessary, to meet the re-
quirements of paragraph (f)(4) of this
section.

(i) IST program wupdate: Conflicting
IST Code requirements with technical
specifications. If a revised inservice test
program for a facility conflicts with
the technical specifications for the fa-
cility, the licensee must apply to the
Commission for amendment of the
technical specifications to conform the
technical specifications to the revised
program. The licensee must submit
this application, as specified in §50.4,
at least 6 months before the start of
the period during which the provisions
become applicable, as determined by
paragraph (f)(4) of this section.

(iii) IST program wupdate: Notification
of impractical IST Code requirements. If
the licensee has determined that con-
formance with certain Code require-
ments is impractical for its facility,
the licensee must notify the Commis-
sion and submit, as specified in §50.4,
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information to support the determina-
tion.

(iv) IST program update: Schedule for
completing impracticality determinations.
Where a pump or valve test require-
ment by the Code or addenda is deter-
mined to be impractical by the licensee
and is not included in the revised in-
service test program (as permitted by
paragraph (f)(4) of this section), the
basis for this determination must be
submitted for NRC review and approval
not later than 12 months after the expi-
ration of the initial 120-month interval
of operation from the start of facility
commercial operation and each subse-
quent 120-month interval of operation
during which the test is determined to
be impractical.

(6) Actions by the Commission for evalu-
ating impractical and augmented IST
Code requirements—(i) Impractical IST re-
quirements: Granting of relief. The Com-
mission will evaluate determinations
under paragraph (f)(5) of this section
that code requirements are imprac-
tical. The Commission may grant relief
and may impose such alternative re-
quirements as it determines are au-
thorized by law, will not endanger life
or property or the common defense and
security, and are otherwise in the pub-
lic interest, giving due consideration to
the burden upon the licensee that could
result if the requirements were im-
posed on the facility.

(ii) Augmented IST requirements. The
Commission may require the licensee
to follow an augmented inservice test
program for pumps and valves for
which the Commission deems that
added assurance of operational readi-
ness is necessary.

(g) Inservice inspection requirements.
Systems and components of boiling and
pressurized water-cooled nuclear power
reactors must meet the requirements
of the ASME BPV Code as specified in
this paragraph. Each operating license
for a boiling or pressurized water-
cooled nuclear facility is subject to the
following conditions. Each combined li-
cense for a boiling or pressurized
water-cooled nuclear facility is subject
to the following conditions, but the
conditions in paragraphs (g)(4) through
(6) of this section must be met only
after the Commission makes the find-
ing under §52.103(g) of this chapter. Re-
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quirements for inservice testing of
Class 1, Class 2, and Class 3 pumps and
valves are located in §50.55a(f).

(1) Inservice inspection requirements for
older plants (pre-1971 CPs). For a boiling
or pressurized water-cooled nuclear
power facility whose construction per-
mit was issued before January 1, 1971,
components (including supports) must
meet the requirements of paragraphs
(g)(4) and (g)(b) of this section to the
extent practical. Components that are
part of the reactor coolant pressure
boundary and their supports must meet
the requirements applicable to compo-
nents that are classified as ASME Code
Class 1. Other safety-related pressure
vessels, piping, pumps and valves, and
their supports must meet the require-
ments applicable to components that
are classified as ASME Code Class 2 or
Class 3.

(2) Design and accessibility require-
ments for performing inservice inspection
in plants with CPs issued between 1971
and 1974. For a boiling or pressurized
water-cooled nuclear power facility
whose construction permit was issued
on or after January 1, 1971, but before
July 1, 1974, components (including
supports) that are classified as ASME
Code Class 1 and Class 2 must be de-
signed and be provided with access to
enable the performance of inservice ex-
amination of such components (includ-
ing supports) and must meet the
preservice examination requirements
set forth in editions and addenda of
Section IIT or Section XI of the ASME
BPV Code incorporated by reference in
paragraph (a)(1) of this section (or the
optional ASME Code Cases listed in
NRC Regulatory Guide 1.147, Revision
17, that are incorporated by reference
in paragraph (a)(3)(ii) of this section)
in effect 6 months before the date of
issuance of the construction permit.
The components (including supports)
may meet the requirements set forth in
subsequent editions and addenda of
this Code that are incorporated by ref-
erence in paragraph (a) of this section
(or the optional ASME Code Cases list-
ed in NRC Regulatory Guide 1.147, Re-
vision 17, that are incorporated by ref-
erence in paragraph (a)3)(ii) of this
section), subject to the applicable limi-
tations and modifications.
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(3) Design and accessibility require-
ments for performing inservice inspection
in plants with CPs issued after 1974. For
a boiling or pressurized water-cooled
nuclear power facility, whose construc-
tion permit under this part, or design
certification, design approval, com-
bined license, or manufacturing license
under part 52 of this chapter, was
issued on or after July 1, 1974, the fol-
lowing are required:

(1) ISI design and accessibility require-
ments: Class 1 components and supports.
Components (including supports) that
are classified as ASME Code Class 1
must be designed and be provided with
access to enable the performance of in-
service examination of these compo-
nents and must meet the preservice ex-
amination requirements set forth in
the editions and addenda of Section III
or Section XI of the ASME BPV Code
incorporated by reference in paragraph
(a)(1) of this section (or the optional
ASME Code Cases listed in NRC Regu-
latory Guide 1.147, Revision 17, that are
incorporated by reference in paragraph
(a)(3)(ii) of this section) applied to the
construction of the particular compo-
nent.

(ii) ISI design and accessibility require-
ments: Class 2 and 3 components and sup-
ports. Components that are classified as
ASME Code Class 2 and Class 3 and sup-
ports for components that are classi-
fied as ASME Code Class 1, Class 2, and
Class 3 must be designed and provided
with access to enable the performance
of inservice examination of these com-
ponents and must meet the preservice
examination requirements set forth in
the editions and addenda of Section XI
of the ASME BPV Code incorporated
by reference in paragraph (a)(1)(ii) of
this section (or the optional ASME
Code Cases listed in NRC Regulatory
Guide 1.147, Revision 17, that are incor-
porated by reference in paragraph
(a)(3)(ii) of this section) applied to the
construction of the particular compo-
nent.

(iii)—(iv) [Reserved]

(v) ISI design and accessibility require-
ments: Meeting later ISI requirements. All
components (including supports) may
meet the requirements set forth in sub-
sequent editions of codes and addenda
or portions thereof that are incor-
porated by reference in paragraph (a) of
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this section, subject to the conditions
listed therein.

(4) Inservice inspection standards re-
quirement for operating plants. Through-
out the service life of a boiling or pres-
surized water-cooled nuclear power fa-
cility, components (including supports)
that are classified as ASME Code Class
1, Class 2, and Class 3 must meet the
requirements, except design and access
provisions and preservice examination
requirements, set forth in Section XI of
editions and addenda of the ASME BPV
Code (or ASME OM Code for snubber
examination and testing) that become
effective subsequent to editions speci-
fied in paragraphs (g)(2) and (3) of this
section and that are incorporated by
reference in paragraph (a)(1)(ii) or (iv)
for snubber examination and testing of
this section, to the extent practical
within the limitations of design, geom-
etry, and materials of construction of
the components. Components that are
classified as Class MC pressure retain-
ing components and their integral at-
tachments, and components that are
classified as Class CC pressure retain-
ing components and their integral at-
tachments, must meet the require-
ments, except design and access provi-
sions and preservice examination re-
quirements, set forth in Section XI of
the ASME BPV Code and addenda that
are incorporated by reference in para-
graph (a)(1)(ii) of this section, subject
to the condition listed in paragraph
(b)(2)(vi) of this section and the condi-
tions listed in paragraphs (b)(2)(viii)
and (ix) of this section, to the extent
practical within the limitation of de-
sign, geometry, and materials of con-
struction of the components.

(1) Applicable ISI Code: Initial 120-
month interval. Inservice examination
of components and system pressure
tests conducted during the initial 120-
month inspection interval must com-
ply with the requirements in the latest
edition and addenda of the Code incor-
porated by reference in paragraph (a) of
this section on the date 12 months be-
fore the date of issuance of the oper-
ating license under this part, or 12
months before the date scheduled for
initial loading of fuel under a combined
license under part 52 of this chapter (or
the optional ASME Code Cases listed in
NRC Regulatory Guide 1.147, Revision
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17, when using Section XI, or Regu-
latory Guide 1.192, Revision 1, when
using the OM Code, that are incor-
porated by reference in paragraphs
(a)(3)(ii) and (iii) of this section, re-
spectively), subject to the conditions
listed in paragraph (b) of this section.

(i1) Applicable ISI Code: Successive 120-
month intervals. Inservice examination
of components and system pressure
tests conducted during successive 120-
month inspection intervals must com-
ply with the requirements of the latest
edition and addenda of the Code incor-
porated by reference in paragraph (a) of
this section 12 months before the start
of the 120-month inspection interval (or
the optional ASME Code Cases listed in
NRC Regulatory Guide 1.147, Revision
17, when using Section XI, or Regu-
latory Guide 1.192, Revision 1, when
using the OM Code, that are incor-
porated by reference in paragraphs
(a)(3)(ii) and (iii) of this section), sub-
ject to the conditions listed in para-
graph (b) of this section. However, a li-
censee whose inservice inspection in-
terval commences during the 12
through 18-month period after July 21,
2011, may delay the update of their Ap-
pendix VIII program by up to 18
months after July 21, 2011.

(iii) Applicable ISI Code: Optional sur-
face examination requirement. When ap-
plying editions and addenda prior to
the 2003 Addenda of Section XI of the
ASME BPV Code, licensees may, but
are not required to, perform the sur-
face examinations of high-pressure
safety injection systems specified in
Table IWB-2500-1, Examination Cat-
egory B-J, Item Numbers B9.20, B9.21,
and B9.22.

(iv) Applicable ISI Code: Use of subse-
quent Code editions and addenda. Inserv-
ice examination of components and
system pressure tests may meet the re-
quirements set forth in subsequent edi-
tions and addenda that are incor-
porated by reference in paragraph (a) of
this section, subject to the conditions
listed in paragraph (b) of this section,
and subject to Commission approval.
Portions of editions or addenda may be
used, provided that all related require-
ments of the respective editions or ad-
denda are met.

(v) Applicable ISI Code: Metal and con-
crete containments. For a boiling or
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pressurized water-cooled nuclear power
facility whose construction permit
under this part or combined license
under part 52 of this chapter was issued
after January 1, 1956, the following are
required:

(A) Metal and concrete containments:
First provision. Metal containment pres-
sure retaining components and their
integral attachments must meet the
inservice inspection, repair, and re-
placement requirements applicable to
components that are classified as
ASME Code Class MC;

(B) Metal and concrete containments:
Second provision. Metallic shell and
penetration liners that are pressure re-
taining components and their integral
attachments in concrete containments
must meet the inservice inspection, re-
pair, and replacement requirements ap-
plicable to components that are classi-
fied as ASME Code Class MC; and

(C) Metal and concrete containments:
Third provision. Concrete containment
pressure retaining components and
their integral attachments, and the
post-tensioning systems of concrete
containments, must meet the inservice
inspections, repair, and replacement
requirements applicable to components
that are classified as ASME Code Class
CC.

() Requirements for updating ISI pro-
grams—(i) ISI program update: Applicable
ISI Code editions and addenda. The in-
service inspection program for a boil-
ing or pressurized water-cooled nuclear
power facility must be revised by the
licensee, as necessary, to meet the re-
quirements of paragraph (g)(4) of this
section.

(ii) ISI program update: Conflicting ISI
Code requirements with technical speci-
fications. If a revised inservice inspec-
tion program for a facility conflicts
with the technical specifications for
the facility, the licensee must apply to
the Commission for amendment of the
technical specifications to conform the
technical specifications to the revised
program. The licensee must submit
this application, as specified in §50.4,
at least six months before the start of
the period during which the provisions
become applicable, as determined by
paragraph (g)(4) of this section.

(iii) ISI program update: Notification of
impractical ISI Code requirements. If the
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licensee has determined that conform-
ance with a Code requirement is im-
practical for its facility the licensee
must notify the NRC and submit, as
specified in §50.4, information to sup-
port the determinations. Determina-
tions of impracticality in accordance
with this section must be based on the
demonstrated limitations experienced
when attempting to comply with the
Code requirements during the inservice
inspection interval for which the re-
quest is being submitted. Requests for
relief made in accordance with this
section must be submitted to the NRC
no later than 12 months after the expi-
ration of the initial or subsequent 120-
month inspection interval for which re-
lief is sought.

(iv) ISI program wupdate: Schedule for
completing impracticality determinations.
Where the licensee determines that an
examination required by Code edition
or addenda is impractical, the basis for
this determination must be submitted
for NRC review and approval not later
than 12 months after the expiration of
the initial or subsequent 120-month in-
spection interval for which relief is
sought.

(6) Actions by the Commission for evalu-
ating impractical and augmented ISI Code
requirements—(i) Impractical ISI require-
ments: Granting of relief. The Commis-
sion will evaluate determinations
under paragraph (g)(5) of this section
that code requirements are imprac-
tical. The Commission may grant such
relief and may impose such alternative
requirements as it determines are au-
thorized by law, will not endanger life
or property or the common defense and
security, and are otherwise in the pub-
lic interest giving due consideration to
the burden upon the licensee that could
result if the requirements were im-
posed on the facility.

(ii) Augmented ISI program. The Com-
mission may require the licensee to
follow an augmented inservice inspec-
tion program for systems and compo-
nents for which the Commission deems
that added assurance of structural reli-
ability is necessary.

(A) [Reserved]

(B) Augmented ISI requirements: Sub-
mitting containment ISI programs. Li-
censees do not have to submit to the
NRC for approval of their containment
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inservice inspection programs that
were developed to satisfy the require-
ments of Subsection IWE and Sub-
section IWL with specified conditions.
The program elements and the required
documentation must be maintained on
site for audit.

(C) Augmented ISI requirements: Imple-
mentation of Appendix VIII to Section XI.
(I) Appendix VIII and the supplements
to Appendix VIII to Section XI, Divi-
sion 1, 1995 Edition with the 1996 Ad-
denda of the ASME BPV Code must be
implemented in accordance with the
following schedule: Appendix VIII and
Supplements 1, 2, 3, and 8—May 22, 2000;
Supplements 4 and 6—November 22,
2000; Supplement 11—November 22, 2001;
and Supplements 5, 7, and 10—Novem-
ber 22, 2002.

(2) Licensees implementing the 1989
Edition and earlier editions and ad-
denda of IWA-2232 of Section XI, Divi-
sion 1, of the ASME BPV Code must
implement the 1995 Edition with the
1996 Addenda of Appendix VIII and the
supplements to Appendix VIII of Sec-
tion XI, Division 1, of the ASME BPV
Code.

(D) Augmented ISI requirements: Reac-
tor wvessel head inspections—(I) All li-
censees of pressurized water reactors
must augment their inservice inspec-
tion program with ASME Code Case N—
729-1, subject to the conditions speci-
fied in paragraphs (g)(6)(ii)(D)(2)
through (6) of this section. Licensees of
existing operating reactors as of Sep-
tember 10, 2008, must implement their
augmented inservice inspection pro-
gram by December 31, 2008. Once a li-
censee implements this requirement,
the First Revised NRC Order EA-03-009
no longer applies to that licensee and
shall be deemed to be withdrawn.

(2) Note 9 of ASME Code Case N-T729—
1 must not be implemented.

(3) Instead of the specified ‘‘exam-
ination method” requirements for vol-
umetric and surface examinations in
Note 6 of Table 1 of Code Case N-729-1,
the licensee must perform volumetric
and/or surface examination of essen-
tially 100 percent of the required vol-
ume or equivalent surfaces of the noz-
zle tube, as identified by Figure 2 of
ASME Code Case N-729-1. A dem-
onstrated volumetric or surface leak
path assessment through all J-groove
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welds must be performed. If a surface
examination is being substituted for a
volumetric examination on a portion of
a penetration nozzle that is below the
toe of the J-groove weld [Point E on
Figure 2 of ASME Code Case N-729-1],
the surface examination must be of the
inside and outside wetted surface of the
penetration nozzle not examined
volumetrically.

(4) By September 1, 2009, ultrasonic
examinations must be performed using
personnel, procedures, and equipment
that have been qualified by blind dem-
onstration on representative mockups
using a methodology that meets the
conditions specified in paragraphs
(2)(6)(11)(D)(4)(i) through (iv), instead of
the qualification requirements of Para-
graph -2500 of ASME Code Case N-729-
1. References herein to Section XI, Ap-
pendix VIII, must be to the 2004 Edition
with no addenda of the ASME BPV
Code.

(1) The specimen set must have an ap-
plicable thickness qualification range
of + 25 percent to —40 percent for nomi-
nal depth through-wall thickness. The
specimen set must include geometric
and material conditions that normally
require discrimination from primary
water stress corrosion cracking
(PWSCC) flaws.

(i1) The specimen set must have a
minimum of ten (10) flaws that provide
an acoustic response similar to PWSCC
indications. All flaws must be greater
than 10 percent of the nominal pipe
wall thickness. A minimum of 20 per-
cent of the total flaws must initiate
from the inside surface and 20 percent
from the outside surface. At least 20
percent of the flaws must be in the
depth ranges of 10-30 percent through-
wall thickness and at least 20 percent
within a depth range of 31-50 percent
through-wall thickness. At least 20 per-
cent and no more than 60 percent of the
flaws must be oriented axially.

(i1i) Procedures must identify the
equipment and essential variables and
settings used for the qualification, in
accordance with Subarticle VIII-2100 of
Section XI, Appendix VIII. The proce-
dure must be requalified when an es-
sential variable is changed outside the
demonstration range as defined by Sub-
article VIII-3130 of Section XI, Appen-
dix VIII, and as allowed by Articles
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VIII-4100, VIII-4200, and VIII-4300 of
Section XI, Appendix VIII. Procedure
qualification must include the equiva-
lent of at least three personnel per-
formance demonstration test sets. Pro-
cedure qualification requires at least
one successful personnel performance
demonstration.

(iv) Personnel performance dem-
onstration test acceptance criteria
must meet the personnel performance
demonstration detection test accept-
ance criteria of Table VIII—S10-1 of
Section XI, Appendix VIII, Supplement
10. Examination procedures, equip-
ment, and personnel are qualified for
depth sizing and length sizing when the
RMS error, as defined by Subarticle
VIII-3120 of Section XI, Appendix VIII,
of the flaw depth measurements, as
compared to the true flaw depths, do
not exceed ¥ inch (3 mm) and the root
mean square (RMS) error of the flaw
length measurements, as compared to
the true flaw lengths, do not exceed 3s
inch (10 mm), respectively.

(H) If flaws attributed to PWSCC have
been identified, whether acceptable or
not for continued service under Para-
graphs -3130 or -3140 of ASME Code
Case N-729-1, the re-inspection interval
must be each refueling outage instead
of the re-inspection intervals required
by Table 1, Note (8), of ASME Code
Case N-729-1.

(6) Appendix I of ASME Code Case N-—
729-1 must not be implemented without
prior NRC approval.

(B) Augmented ISI requirements: Reac-
tor coolant pressure boundary visual in-
spections19—(1) All licensees of pressur-
ized water reactors must augment
their inservice inspection program by
implementing ASME Code Case N-722—
1, subject to the conditions specified in
paragraphs (2)(6)(ii)(E)(2) through (4) of
this section. The inspection require-
ments of ASME Code Case N-722-1 do
not apply to components with pressure
retaining welds fabricated with Alloy
600/82/182 materials that have been
mitigated by weld overlay or stress im-
provement.

(2) If a visual examination deter-
mines that leakage is occurring from a
specific item listed in Table 1 of ASME
Code Case N-722-1 that is not exempted
by the ASME Code, Section XI, IWB-
1220(b)(1), additional actions must be
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performed to characterize the location,
orientation, and length of a crack or
cracks in Alloy 600 nozzle wrought ma-
terial and location, orientation, and
length of a crack or cracks in Alloy 82/
182 butt welds. Alternatively, licensees
may replace the Alloy 600/82/182 mate-
rials in all the components under the
item number of the leaking compo-
nent.

(3) If the actions in paragraph
(2)(6)(i1)(E)(2) of this section determine
that a flaw is circumferentially ori-
ented and potentially a result of pri-
mary water stress corrosion cracking,
licensees must perform non-visual NDE
inspections of components that fall
under that ASME Code Case N-722-1
item number. The number of compo-
nents inspected must equal or exceed
the number of components found to be
leaking under that item number. If cir-
cumferential cracking is identified in
the sample, non-visual NDE must be
performed in the remaining compo-
nents under that item number.

(4) If ultrasonic examinations of butt
welds are used to meet the NDE re-
quirements in paragraphs
(2)(B)({1)(E)(2) or (3) of this section,
they must be performed using the ap-
propriate supplement of Section XI,
Appendix VIII, of the ASME BPV Code.

(F) Augmented ISI requirements: Exam-
ination requirements for Class 1 piping
and nozzle dissimilar-metal butt welds—
(I) Licensees of existing, operating
pressurized-water reactors as of July
21, 2011, must implement the require-
ments of ASME Code Case N-770-1, sub-
ject to the conditions specified in para-
graphs (g)(6)(i1)(F)(2) through (I10) of
this section, by the first refueling out-
age after August 22, 2011.

(2) Full structural weld overlays au-
thorized by the NRC staff may be cat-
egorized as Inspection Items C or F, as
appropriate. Welds that have been
mitigated by the Mechanical Stress
Improvement Process (MSIPTM) may
be categorized as Inspection Items D or
E, as appropriate, provided the criteria
in Appendix I of the Code Case have
been met. For ISI frequencies, all other
butt welds that rely on Alloy 82/182 for
structural integrity must be cat-
egorized as Inspection Items A-1, A-2
or B until the NRC staff has reviewed
the mitigation and authorized an alter-
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native Code Case Inspection Item for
the mitigated weld, or until an alter-
native Code Case Inspection Item is
used based on conformance with an
ASME mitigation Code Case endorsed
in Regulatory Guide 1.147 with condi-
tions, if applicable, and incorporated
by reference in this section.

(3) Baseline examinations for welds
in Table 1, Inspection Items A-1, A-2,
and B, must be completed by the end of
the next refueling outage after Janu-
ary 20, 2012. Previous examinations of
these welds can be credited for baseline
examinations if they were performed
within the re-inspection period for the
weld item in Table 1 using Section XI,
Appendix VIII, requirements and met
the Code required examination volume
of essentially 100 percent. Other pre-
vious examinations that do not meet
these requirements can be used to meet
the baseline examination requirement,
provided NRC approval of alternative
inspection requirements in accordance
with paragraphs (z)(1) or (2) of this sec-
tion is granted prior to the end of the
next refueling outage after January 20,
2012.

(4) The axial examination coverage
requirements of Paragraph—2500(c)
may not be considered to be satisfied
unless essentially 100 percent coverage
is achieved.

(5) All hot-leg operating temperature
welds in Inspection Items G, H, J, and
K must be inspected each inspection in-
terval. A 25 percent sample of Inspec-
tion Items G, H, J, and K cold-leg oper-
ating temperature welds must be in-
spected whenever the core barrel is re-
moved (unless it has already been in-
spected within the past 10 years) or 20
years, whichever is less.

(6) For any mitigated weld whose vol-
umetric examination detects growth of
existing flaws in the required examina-
tion volume that exceed the previous
IWB-3600 flaw evaluations or new
flaws, a report summarizing the eval-
uation, along with inputs, methodolo-
gies, assumptions, and causes of the
new flaw or flaw growth is to be pro-
vided to the NRC prior to the weld
being placed in service other than
modes 5 or 6.

(7) For Inspection Items G, H, J, and
K, when applying the acceptance stand-
ards of ASME BPV Code, Section XI,
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IWB-3514, for planar flaws contained
within the inlay or onlay, the thick-
ness “‘t”” in IWB-3514 is the thickness of
the inlay or onlay. For planar flaws in
the balance of the dissimilar metal
weld examination volume, the thick-
ness “‘t” in IWB-3514 is the combined
thickness of the inlay or onlay and the
dissimilar metal weld.

(8) Welds mitigated by optimized
weld overlays in Inspection Items D
and E are not permitted to be placed
into a population to be examined on a
sample basis and must be examined
once each inspection interval.

(9) Replace the first two sentences of
Extent and Frequency of Examination
for Inspection Item D in Table 1 of
Code Case N-770-1 with, “Examine all
welds no sooner than the third refuel-
ing outage and no later than 10 years
following stress improvement applica-
tion.” Replace the first two sentences
of Note (11)(b)(2) in Code Case N-770-1
with, “The first examination following
weld inlay, onlay, weld overlay, or
stress improvement for Inspection
Items D through K must be performed
as specified.”

(10) General Note (b) to Figure 5(a) of
Code Case N-T770-1 pertaining to alter-
native examination volume for opti-
mized weld overlays may not be applied
unless NRC approval is authorized
under paragraphs (z)(1) or (2) of this
section.

(h) Protection and safety systems. Pro-
tection systems of nuclear power reac-
tors of all types must meet the require-
ments specified in this paragraph. Each
combined license for a utilization facil-
ity is subject to the following condi-
tions.

(1) [Reserved]

(2) Protection systems. For nuclear
power plants with construction permits
issued after January 1, 1971, but before
May 13, 1999, protection systems must
meet the requirements in IEEE Std
279-1968, ‘‘Proposed IEEE Criteria for
Nuclear Power Plant Protection Sys-
tems,” or the requirements in IEEE
Std 279-1971, ‘‘Criteria for Protection
Systems for Nuclear Power Generating
Stations,” or the requirements in IEEE
Std 603-1991, ‘‘Criteria for Safety Sys-
tems for Nuclear Power Generating
Stations,” and the correction sheet
dated January 30, 1995. For nuclear
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power plants with construction permits
issued before January 1, 1971, protec-
tion systems must be consistent with
their licensing basis or may meet the
requirements of IEEE Std. 603-1991 and
the correction sheet dated January 30,
1995.

(3) Safety systems. Applications filed
on or after May 13, 1999, for construc-
tion permits and operating licenses
under this part, and for design approv-
als, design certifications, and combined
licenses under part 52 of this chapter,
must meet the requirements for safety
systems in IEEE Std. 603-1991 and the
correction sheet dated January 30, 1995.

(i)—(y) [Reserved]

(z) Alternatives to codes and standards
requirements. Alternatives to the re-
quirements of paragraphs (b) through
(h) of this section or portions thereof
may be used when authorized by the
Director, Office of Nuclear Reactor
Regulation, or Director, Office of New
Reactors, as appropriate. A proposed
alternative must be submitted and au-
thorized prior to implementation. The
applicant or licensee must demonstrate
that:

(1) Acceptable level of quality and safe-
ty. The proposed alternative would pro-
vide an acceptable level of quality and
safety; or

(2) Hardship without a compensating
increase in quality and safety. Compli-
ance with the specified requirements of
this section would result in hardship or
unusual difficulty without a compen-
sating increase in the level of quality
and safety. Footnotes to §50.55a:

1USAS and ASME Code addenda issued
prior to the winter 1977 Addenda are consid-
ered to be ‘‘in effect’ or ‘‘effective’ 6 months
after their date of issuance and after they
are incorporated by reference in paragraph
(a) of this section. Addenda to the ASME
Code issued after the summer 1977 Addenda
are considered to be ‘‘in effect” or ‘‘effec-
tive” after the date of publication of the ad-
denda and after they are incorporated by ref-
erence in paragraph (a) of this section.

2-3[Reserved].

4For ASME Code editions and addenda
issued prior to the winter 1977 Addenda, the
Code edition and addenda applicable to the
component is governed by the order or con-
tract date for the component, not the con-
tract date for the nuclear energy system.
For the winter 1977 Addenda and subsequent
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editions and addenda the method for deter-
mining the applicable Code editions and ad-
denda is contained in Paragraph NCA 1140 of
Section III of the ASME Code.

5-6[Reserved].

7Guidance for quality group classifications
of components that are to be included in the
safety analysis reports pursuant to §50.34(a)
and §50.34(b) may be found in Regulatory
Guide 1.26, ‘“‘Quality Group Classifications
and Standards for Water-, Steam-, and Radi-
ological-Waste-Containing Components of
Nuclear Power Plants,” and in Section 3.2.2
of NUREG-0800, ‘‘Standard Review Plan for
Review of Safety Analysis Reports for Nu-
clear Power Plants.”

8-9[Reserved].

10For inspections to be conducted once per
interval, the inspections must be performed
in accordance with the schedule in Section
XI, paragraph IWB-2400, except for plants
with inservice inspection programs based on
a Section XI edition or addenda prior to the
1994 Addenda. For plants with inservice in-
spection programs based on a Section XI edi-
tion or addenda prior to the 1994 Addenda,
the inspection must be performed in accord-
ance with the schedule in Section XI, para-
graph IWB-2400, of the 1994 Addenda.

[79 FR 65798, Nov. 5, 2014, as amended at 79
FR 66603, Nov. 10, 2014; 79 FR 73462, Dec. 11,
2014]

§50.56 Conversion of construction per-
mit to license; or amendment of li-
cense.

Upon completion of the construction
or alteration of a facility, in compli-
ance with the terms and conditions of
the construction permit and subject to
any necessary testing of the facility for
health or safety purposes, the Commis-
sion will, in the absence of good cause
shown to the contrary, issue a license
of the class for which the construction
permit was issued or an appropriate
amendment of the license, as the case
may be.

[21 FR 355, Jan. 19, 1956, as amended at 35 FR
11461, July 17, 1970; 75 FR 73944, Nov. 30, 2010]

§50.57 Issuance of operating license.!

(a)Pursuant to §50.56, an operating li-
cense may be issued by the Commis-

1The Commission may issue a provisional
operating license pursuant to the regulations
in this part in effect on March 30, 1970, for
any facility for which a notice of hearing on
an application for a provisional operating li-
cense or a notice of proposed issuance of a
provisional operating license has been pub-
lished on or before that date.

§50.57

sion, up to the full term authorized by
§50.51, upon finding that:

(1) Construction of the facility has
been substantially completed, in con-
formity with the construction permit
and the application as amended, the
provisions of the Act, and the rules and
regulations of the Commission; and

(2) The facility will operate in con-
formity with the application as amend-
ed, the provisions of the Act, and the
rules and regulations of the Commis-
sion; and

(3) There is reasonable assurance (i)
that the activities authorized by the
operating license can be conducted
without endangering the health and
safety of the public, and (ii) that such
activities will be conducted in compli-
ance with the regulations in this chap-
ter; and

(4) The applicant is technically and
financially qualified to engage in the
activities authorized by the operating
license in accordance with the regula-
tions in this chapter. However, no find-
ing of financial qualification is nec-
essary for an electric utility applicant
for an operating license for a utiliza-
tion facility of the type described in
§50.21(b) or §50.22.

(5) The applicable provisions of part
140 of this chapter have been satisfied;
and

(6) The issuance of the license will
not be inimical to the common defense
and security or to the health and safe-
ty of the public.

(b) BEach operating license will in-
clude appropriate provisions with re-
spect to any uncompleted items of con-
struction and such limitations or con-
ditions as are required to assure that
operation during the period of the com-
pletion of such items will not endanger
public health and safety.

(c) An applicant may, in a case where
a hearing is held in connection with a
pending proceeding under this section
make a motion in writing, under this
paragraph (c), for an operating license
authorizing low-power testing (oper-
ation at not more than 1 percent of full
power for the purpose of testing the fa-
cility), and further operations short of
full power operation. Action on such a
motion by the presiding officer shall be
taken with due regard to the rights of
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the parties to the proceedings, includ-
ing the right of any party to be heard
to the extent that his contentions are
relevant to the activity to be author-
ized. Before taking any action on such
a motion that any party opposes, the
presiding officer shall make findings on
the matters specified in paragraph (a)
of this section as to which there is a
controversy, in the form of an initial
decision with respect to the contested
activity sought to be authorized. The
Director of Nuclear Reactor Regulation
will make findings on all other matters
specified in paragraph (a) of this sec-
tion. If no party opposes the motion,
the presiding officer will issue an order
in accordance with §2.319(p) author-
izing the Director of Nuclear Reactor
Regulation to make appropriate find-
ings on the matters specified in para-
graph (a) of this section and to issue a
license for the requested operation.

[356 FR 5318, Mar. 31, 1970, as amended at 35
FR 6644, Apr. 25, 1970; 37 FR 11873, June 15,
1972; 37 FR 15142, July 28, 1972; 49 FR 35753,
Sept. 12, 1984; 51 FR 7765, Mar. 6, 1986; 69 FR
2275, Jan. 14, 2004]

§50.58 Hearings and report of the Ad-
visory Committee on Reactor Safe-
guards.

(a) Each application for a construc-
tion permit or an operating license for
a facility which is of a type described
in §50.21(b) or §50.22, or for a testing fa-
cility, shall be referred to the Advisory
Committee on Reactor Safeguards for a
review and report. An application for
an amendment to such a construction
permit or operating license may be re-
ferred to the Advisory Committee on
Reactor Safeguards for review and re-
port. Any report shall be made part of
the record of the application and avail-
able to the public, except to the extent
that security classification prevents
disclosure.

(b)(1) The Commission will hold a
hearing after at least 30-days’ notice
and publication once in the FEDERAL
REGISTER on each application for a
construction permit for a production or
utilization facility which is of a type
described in §50.21(b) or §50.22, or for a
testing facility.

(2) When a construction permit has
been issued for such a facility fol-
lowing the holding of a public hearing,
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and an application is made for an oper-
ating license or for an amendment to a
construction permit or operating Ili-
cense, the Commission may hold a
hearing after at least 30-days’ notice
and publication once in the FEDERAL
REGISTER, or, in the absence of a re-
quest therefor by any person whose in-
terest may be affected, may issue an
operating license or an amendment to
a construction permit or operating li-
cense without a hearing, upon 30-days’
notice and publication once in the FED-
ERAL REGISTER of its intent to do so.

(3) If the Commission finds, in an
emergency situation, as defined in
§50.91, that no significant hazards con-
sideration is presented by an applica-
tion for an amendment to an operating
license, it may dispense with public no-
tice and comment and may issue the
amendment. If the Commission finds
that exigent circumstances exist, as
described in §50.91, it may reduce the
period provided for public notice and
comment.

(4) Both in an emergency situation
and in the case of exigent cir-
cumstances, the Commission will pro-
vide 30 days notice of opportunity for a
hearing, though this notice may be
published after issuance of the amend-
ment if the Commission determines
that no significant hazards consider-
ation is involved.

(5) The Commission will use the
standards in §50.92 to determine wheth-
er a significant hazards consideration
is presented by an amendment to an
operating license for a facility of the
type described in §50.21(b) or §50.22, or
which is a testing facility, and may
make the amendment immediately ef-
fective, notwithstanding the pendency
before it of a request for a hearing from
any person, in advance of the holding
and completion of any required hear-
ing, where it has determined that no
significant hazards consideration is in-
volved.

(6) No petition or other request for
review of or hearing on the staff’s sig-
nificant hazards consideration deter-
mination will be entertained by the
Commission. The staff’s determination
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is final, subject only to the Commis-
sion’s discretion, on its own initiative,
to review the determination.

[27 FR 12186, Dec. 8, 1962, as amended at 35
FR 11461, July 17, 1970; 39 FR 10555, Mar. 21,
1974; 51 FR 7765, Mar. 6, 1986]

§50.59 Changes,
ments.

(a) Definitions for the purposes of
this section:

(1) Change means a modification or
addition to, or removal from, the facil-
ity or procedures that affects a design
function, method of performing or con-
trolling the function, or an evaluation
that demonstrates that intended func-
tions will be accomplished.

(2) Departure from a method of evalua-
tion described in the FSAR (as updated)
used in establishing the design bases or in
the safety analyses means:

(i) Changing any of the elements of
the method described in the FSAR (as
updated) unless the results of the anal-
ysis are conservative or essentially the
same; or

(ii) Changing from a method de-
scribed in the FSAR to another method
unless that method has been approved
by NRC for the intended application.

(3) Facility as described in the final
safety analysis report (as updated)
means:

(i) The structures, systems, and com-
ponents (SSC) that are described in the
final safety analysis report (FSAR) (as
updated),

(ii) The design and performance re-
quirements for such SSCs described in
the FSAR (as updated), and

(iii) The evaluations or methods of
evaluation included in the FSAR (as
updated) for such SSCs which dem-
onstrate that their intended func-
tion(s) will be accomplished.

(4) Final Safety Analysis Report (as up-
dated) means the Final Safety Analysis
Report (or Final Hazards Summary Re-
port) submitted in accordance with
§50.34, as amended and supplemented,
and as updated per the requirements of
§50.71(e) or §50.71(f), as applicable.

(5) Procedures as described in the final
safety analysis report (as updated) means
those procedures that contain informa-
tion described in the FSAR (as up-
dated) such as how structures, systems,
and components are operated and con-

tests, and experi-
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trolled (including assumed operator ac-
tions and response times).

(6) Tests or experiments not described in
the final safety analysis report (as up-
dated) means any activity where any
structure, system, or component is uti-
lized or controlled in a manner which
is either:

(i) Outside the reference bounds of
the design bases as described in the
final safety analysis report (as up-
dated) or

(ii) Inconsistent with the analyses or
descriptions in the final safety analysis
report (as updated).

(b) This section applies to each hold-
er of an operating license issued under
this part or a combined license issued
under part 52 of this chapter, including
the holder of a license authorizing op-
eration of a nuclear power reactor that
has submitted the certification of per-
manent cessation of operations re-
quired under §50.82(a)(1) or §50.110 or a
reactor licensee whose license has been
amended to allow possession of nuclear
fuel but not operation of the facility.

(c)(1) A licensee may make changes
in the facility as described in the final
safety analysis report (as updated),
make changes in the procedures as de-
scribed in the final safety analysis re-
port (as updated), and conduct tests or
experiments not described in the final
safety analysis report (as updated)
without obtaining a license amend-
ment pursuant to §50.90 only if:

(i) A change to the technical speci-
fications incorporated in the license is
not required, and

(ii) The change, test, or experiment
does not meet any of the criteria in
paragraph (c¢)(2) of this section.

(2) A licensee shall obtain a license
amendment pursuant to §50.90 prior to
implementing a proposed change, test,
or experiment if the change, test, or
experiment would:

(i) Result in more than a minimal in-
crease in the frequency of occurrence
of an accident previously evaluated in
the final safety analysis report (as up-
dated);

(ii) Result in more than a minimal
increase in the likelihood of occurrence
of a malfunction of a structure, sys-
tem, or component (SSC) important to
safety previously evaluated in the final
safety analysis report (as updated);
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(iii) Result in more than a minimal
increase in the consequences of an ac-
cident previously evaluated in the final
safety analysis report (as updated);

(iv) Result in more than a minimal
increase in the consequences of a mal-
function of an SSC important to safety
previously evaluated in the final safety
analysis report (as updated);

(v) Create a possibility for an acci-
dent of a different type than any pre-
viously evaluated in the final safety
analysis report (as updated);

(vi) Create a possibility for a mal-
function of an SSC important to safety
with a different result than any pre-
viously evaluated in the final safety
analysis report (as updated);

(vii) Result in a design basis limit for
a fission product barrier as described in
the FSAR (as updated) being exceeded
or altered; or

(viii) Result in a departure from a
method of evaluation described in the
FSAR (as updated) used in establishing
the design bases or in the safety anal-
yses.

(3) In implementing this paragraph,
the FSAR (as updated) is considered to
include FSAR changes resulting from
evaluations performed pursuant to this
section and analyses performed pursu-
ant to §50.90 since submittal of the last
update of the final safety analysis re-
port pursuant to §50.71 of this part.

(4) The provisions in this section do
not apply to changes to the facility or
procedures when the applicable regula-
tions establish more specific criteria
for accomplishing such changes.

(d)(1) The licensee shall maintain
records of changes in the facility, of
changes in procedures, and of tests and
experiments made pursuant to para-
graph (c) of this section. These records
must include a written evaluation
which provides the bases for the deter-
mination that the change, test, or ex-
periment does not require a license
amendment pursuant to paragraph
(c)(2) of this section.

(2) The licensee shall submit, as spec-
ified in §50.4 or §52.3 of this chapter, as
applicable, a report containing a brief
description of any changes, tests, and
experiments, including a summary of
the evaluation of each. A report must
be submitted at intervals not to exceed
24 months. For combined licenses, the
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report must be submitted at intervals
not to exceed 6 months during the pe-
riod from the date of application for a
combined license to the date the Com-
mission makes its findings under 10
CFR 52.103(g).

(3) The records of changes in the fa-
cility must be maintained until the
termination of an operating license
issued under this part, a combined li-
cense issued under part 52 of this chap-
ter, or the termination of a license
issued under 10 CFR part 54, whichever
is later. Records of changes in proce-
dures and records of tests and experi-
ments must be maintained for a period
of 5 years.

[64 FR 53613, Oct. 4, 1999, as amended at 66 FR
64738, Dec. 14, 2001; 72 FR 49500, Aug. 28, 2007]

§50.60 Acceptance criteria for fracture
prevention measures for lightwater
nuclear power reactors for normal
operation.

(a) Except as provided in paragraph
(b) of this section, all light-water nu-
clear power reactors, other than reac-
tor facilities for which the certifi-
cations required under §50.82(a)(1) have
been submitted, must meet the frac-
ture toughness and material surveil-
lance program requirements for the re-
actor coolant pressure boundary set
forth in appendices G and H to this
part.

(b) Proposed alternatives to the de-
scribed requirements in Appendices G
and H of this part or portions thereof
may be used when an exemption is
granted by the Commission under
§50.12.

[48 FR 24009, May 27, 1983, as amended at 50
FR 50777, Dec. 12, 1985; 61 FR 39300, July 29,
1996]

§50.61 Fracture toughness require-
ments for protection against pres-
surized thermal shock events.

(a) Definitions. For the purposes of
this section:

(1) ASME Code means the American
Society of Mechanical Engineers Boiler
and Pressure Vessel Code, Section III,
Division I, ““‘Rules for the Construction
of Nuclear Power Plant Components,”’
edition and addenda and any limita-
tions and modifications thereof as
specified in § 50.55a.
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(2) Pressurized Thermal Shock Event
means an event or transient in pressur-
ized water reactors (PWRs) causing se-
vere overcooling (thermal shock) con-
current with or followed by significant
pressure in the reactor vessel.

(3) Reactor Vessel Beltline means the
region of the reactor vessel (shell ma-
terial including welds, heat affected
zones and plates or forgings) that di-
rectly surrounds the effective height of
the active core and adjacent regions of
the reactor vessel that are predicted to
experience sufficient neutron radiation
damage to be considered in the selec-
tion of the most limiting material with
regard to radiation damage.

(4) RTnpr means the reference tem-
perature for a reactor vessel material,
under any conditions. For the reactor
vessel beltline materials, RTnypr must
account for the effects of neutron radi-
ation.

(6) RTnprvy means the reference tem-
perature for a reactor vessel material
in the pre-service or unirradiated con-
dition, evaluated according to the pro-
cedures in the ASME Code, Paragraph
NB-2331 or other methods approved by
the Director, Office of Nuclear Reactor
Regulation or Director, Office of New
Reactors, as appropriate.

(6) EOL Fluence means the best-esti-
mate neutron fluence projected for a
specific vessel beltline material at the
clad-base-metal interface on the inside
surface of the vessel at the location
where the material receives the highest
fluence on the expiration date of the
operating license.

(7Y RTprs means the reference tem-
perature, RTnpr, evaluated for the EOL
Fluence for each of the vessel beltline
materials, using the procedures of
paragraph (c) of this section.

(8) PTS Screening Criterion means the
value of RTprs for the vessel beltline
material above which the plant cannot
continue to operate without justifica-
tion.

(b) Requirements. (1) For each pressur-
ized water nuclear power reactor for
which an operating license has been
issued under this part or a combined li-
cense issued under Part 52 of this chap-
ter, other than a nuclear power reactor
facility for which the certification re-
quired under §50.82(a)(1) has been sub-
mitted, the licensee shall have pro-
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jected values of RTprs or RTmax x, ac-
cepted by the NRC, for each reactor
vessel beltline material. For pressur-
ized water nuclear power reactors for
which a construction permit was issued
under this part before February 3, 2010
and whose reactor vessel was designed
and fabricated to the 1998 Edition or
earlier of the ASME Code, the pro-
jected values must be in accordance
with this section or §50.6la. For pres-
surized water nuclear power reactors
for which a construction permit is
issued under this part after February 3,
2010 and whose reactor vessel is de-
signed and fabricated to an ASME Code
after the 1998 Edition, or for which a
combined license is issued under Part
52, the projected values must be in ac-
cordance with this section. When deter-
mining compliance with this section,
the assessment of RTprs must use the
calculation procedures described in
paragraph (c)(1) and perform the eval-
uations described in paragraphs (c)(2)
and (c)(3) of this section. The assess-
ment must specify the bases for the
projected value of RTprs for each vessel
beltline material, including the as-
sumptions regarding core loading pat-
terns, and must specify the copper and
nickel contents and the fluence value
used in the calculation for each belt-
line material. This assessment must be
updated whenever there is a signifi-
cant? change in projected values of
RTprs, Or upon request for a change in
the expiration date for operation of the
facility.

(2) The pressurized thermal shock
(PTS) screening criterion is 270 °F for
plates, forgings, and axial weld mate-
rials, and 300 °F for circumferential
weld materials. For the purpose of
comparison with this criterion, the
value of RTprs for the reactor vessel
must be evaluated according to the
procedures of paragraph (c) of this sec-
tion, for each weld and plate, or forg-
ing, in the reactor vessel beltline.

2Changes to RTprs values are considered

significant if either the previous value or the
current value, or both values, exceed the
screening criterion before the expiration of
the operating license or the combined license
under Part 52 of this chapter, including any
renewed term, if applicable for the plant.

933



§50.61

RTprs must be determined for each ves-
sel beltline material using the EOL
fluence for that material.

(3) For each pressurized water nu-
clear power reactor for which the value
of RTprs for any material in the belt-
line is projected to exceed the PTS
screening criterion using the EOL
fluence, the licensee shall implement
those flux reduction programs that are
reasonably practicable to avoid exceed-
ing the PTS screening criterion set
forth in paragraph (b)(2) of this section.
The schedule for implementation of
flux reduction measures may take into
account the schedule for submittal and
anticipated approval by the Director,
Office of Nuclear Reactor Regulation,
of detailed plant-specific analyses, sub-
mitted to demonstrate acceptable risk
with RTprs above the screening limit
due to plant modifications, new infor-
mation or new analysis techniques.

(4) For each pressurized water nu-
clear power reactor for which the anal-
ysis required by paragraph (b)(3) of this
section indicates that no reasonably
practicable flux reduction program will
prevent RTprs from exceeding the PTS
screening criterion using the EOL
fluence, the licensee shall submit a
safety analysis to determine what, if
any, modifications to equipment, sys-
tems, and operation are necessary to
prevent potential failure of the reactor
vessel as a result of postulated PTS
events if continued operation beyond
the screening criterion is allowed. In
the analysis, the licensee may deter-
mine the properties of the reactor ves-
sel materials based on available infor-
mation, research results, and plant sur-
veillance data, and may use prob-
abilistic fracture mechanics tech-
niques. This analysis must be sub-
mitted at least three years before
RTprs is projected to exceed the PTS
screening criterion.

(5) After consideration of the licens-
ee’s analyses, including effects of pro-
posed corrective actions, if any, sub-
mitted in accordance with paragraphs
(b)(3) and (b)(4) of this section, the Di-
rector, Office of Nuclear Reactor Regu-
lation, may, on a case-by-case basis,
approve operation of the facility with
RTprs in excess of the PTS screening
criterion. The Director, Office of Nu-
clear Reactor Regulation, will consider
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factors significantly affecting the po-
tential for failure of the reactor vessel
in reaching a decision.

(6) If the Director, Office of Nuclear
Reactor Regulation, concludes, pursu-
ant to paragraph (b)(5) of this section,
that operation of the facility with
RTprs in excess of the PTS screening
criterion cannot be approved on the
basis of the licensee’s analyses sub-
mitted in accordance with paragraphs
(b)(3) and (b)(4) of this section, the li-
censee shall request and receive ap-
proval by the Director, Office of Nu-
clear Reactor Regulation, prior to any
operation beyond the criterion. The re-
quest must be based upon modifica-
tions to equipment, systems, and oper-
ation of the facility in addition to
those previously proposed in the sub-
mitted analyses that would reduce the
potential for failure of the reactor ves-
sel due to PTS events, or upon further
analyses based upon new information
or improved methodology.

(7) If the limiting RTprs value of the
plant is projected to exceed the screen-
ing criteria in paragraph (b)(2), or the
criteria in paragraphs (b)(3) through
(b)(6) of this section cannot be satis-
fied, the reactor vessel beltline may be
given a thermal annealing treatment
to recover the fracture toughness of
the material, subject to the require-
ments of §50.66. The reactor vessel may
continue to be operated only for that
service period within which the pre-
dicted fracture toughness of the vessel
beltline materials satisfy the require-
ments of paragraphs (b)(2) through
(b)(6) of this section, with RTprs ac-
counting for the effects of annealing
and subsequent irradiation.

(¢) Calculation of RTprs. RTprs must be
calculated for each vessel beltline ma-
terial using a fluence value, f, which is
the EOL fluence for the material. RTprs
must be evaluated using the same pro-
cedures used to calculate RTnpr, as in-
dicated in paragraph (c)(1) of this sec-
tion, and as provided in paragraphs
(c)(2) and (c)(3) of this section.

(1) Equation 1 must be used to cal-
culate values of RTnpr for each weld
and plate, or forging, in the reactor
vessel beltline.

Equation 1: RTnpr = RTNDT(U) + M +
ARTnpT

934



Nuclear Regulatory Commission

(1) If a measured value of RTnpru) is
not available, a generic mean value for
the class3 of material may be used if
there are sufficient test results to es-
tablish a mean and a standard devi-
ation for the class.

(ii) For generic values of weld metal,
the following generic mean values
must be used unless justification for
different values is provided: 0 °F for
welds made with Linde 80 flux, and —56
°F for welds made with Linde 0091, 1092
and 124 and ARCOS B-5 weld fluxes.

(iii) M means the margin to be added
to account for uncertainties in the val-
ues of RTnprw), copper and nickel con-
tents, fluence and the calculational
procedures. M is evaluated from Equa-
tion 2.

M=2\c,%+0,>

(A) In Equation 2, oy is the standard
deviation for RTwnprw). If a measured
value of RTnpru) is used, then oy is de-
termined from the precision of the test
method. If a measured value of RTxpru)
is not available and a generic mean
value for that class of materials is
used, then oy is the standard deviation
obtained from the set of data used to
establish the mean. If a generic mean
value given in paragraph (c¢)(1)(i)(B) of
this section for welds is used, then oy is
17 °F.

(B) In Equation 2, ca is the standard
deviation for ARTnpr. The value of ca
to be used is 28 °F for welds and 17 °F
for base metal; the value of 6, need not
exceed one-half of ARTnpr.

(iv) ARTnpr is the mean value of the
transition temperature shift, or change
in RTnpr, due to irradiation, and must
be calculated using Equation 3.

Equation 3: ARTnpr = (CF)f(0.28—0.10 log

(A) CF (°F) is the chemistry factor,
which is a function of copper and nick-
el content. CF is given in table 1 for
welds and in table 2 for base metal
(plates and forgings). Linear interpola-
tion is permitted. In tables 1 and 2,
“Wt — % copper’” and “Wt — % nickel”
are the best-estimate values for the

Equation 2:

3The class of material for estimating
RTnpru) is generally determined for welds by
the type of welding flux (Linde 80, or other),
and for base metal by the material specifica-
tion.
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material, which will normally be the
mean of the measured values for a
plate or forging. For a weld, the best
estimate values will normally be the
mean of the measured values for a weld
deposit made using the same weld wire
heat number as the critical vessel weld.
If these values are not available, the
upper limiting values given in the ma-
terial specifications to which the ves-
sel material was fabricated may be
used. If not available, conservative es-
timates (mean plus one standard devi-
ation) based on generic data? may be
used if justification is provided. If none
of these alternatives are available,
0.35% copper and 1.0% nickel must be
assumed.

(B) f is the best estimate neutron
fluence, in units of 101® n/cm2 (E greater
than 1 MeV), at the clad-base-metal
interface on the inside surface of the
vessel at the location where the mate-
rial in question receives the highest
fluence for the period of service in
question. As specified in this para-
graph, the EOL fluence for the vessel
beltline material is used in calculating
KRTprs.

(v) Equation 4 must be used for deter-
mining RTprs using equation 3 with
EOL fluence values for determining
ARTst.

Equation 4: RTprs = RTaxpray + M+
ARTers

(2) To verify that RTnpr for each ves-
sel beltline material is a bounding
value for the specific reactor vessel, 1i-
censees shall consider plant-specific in-
formation that could affect the level of
embrittlement. This information in-
cludes but is not limited to the reactor
vessel operating temperature and any
related surveillance program?5 results.

4Data from reactor vessels fabricated to
the same material specification in the same
shop as the vessel in question and in the
same time period is an example of ‘‘generic
data.”

5Surveillance program results means any
data that demonstrates the embrittlement
trends for the limiting beltline material, in-
cluding but not limited to data from test re-
actors or from surveillance programs at
other plants with or without surveillance
program integrated per 10 CFR part 50, ap-
pendix H.
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(i) Results from the plant-specific
surveillance program must be inte-
grated into the RTxpr estimate if the
plant-specific surveillance data has
been deemed credible as judged by the
following criteria:

(A) The materials in the surveillance
capsules must be those which are the
controlling materials with regard to
radiation embrittlement.

(B) Scatter in the plots of Charpy en-
ergy versus temperature for the irradi-
ated and unirradiated conditions must
be small enough to permit the deter-
mination of the 30-foot-pound tempera-
ture unambiguously.

(C) Where there are two or more sets
of surveillance data from one reactor,
the scatter of ARTnpr values must be
less than 28 °F for welds and 17 °F for
base metal. Even if the range in the

n
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capsule fluences is large (two or more
orders of magnitude), the scatter may
not exceed twice those values.

(D) The irradiation temperature of
the Charpy specimens in the capsule
must equal the vessel wall temperature
at the cladding/base metal interface
within +25 °F.

(E) The surveillance data for the cor-
relation monitor material in the cap-
sule, if present, must fall within the
scatter band of the data base for the
material.

(ii)(A) Surveillance data deemed
credible according to the criteria of
paragraph (¢)(2)(i) of this section must
be used to determine a material-spe-
cific value of CF for use in Equation 3.
A material-specific value of CF is de-
termined from Equation 5.

Z[Ai « fi(0.28—0.l()log fi)]

Equation 5: CF = 2!

(B) In Equation 5, “n”’ is the number
of surveillance data points, ‘‘A;”’ is the
measured value of ARTnpr and “‘f;” is
the fluence for each surveillance data
point. If there is clear evidence that
the copper and nickel content of the
surveillance weld differs from the ves-
sel weld, i.e., differs from the average
for the weld wire heat number associ-
ated with the vessel weld and the sur-
veillance weld, the measured values of
ARTxpr must be adjusted for dif-
ferences in copper and nickel content
by multiplying them by the ratio of
the chemistry factor for the vessel ma-
terial to that for the surveillance weld.

(iii) For cases in which the results
from a credible plant-specific surveil-
lance program are used, the value of ca
to be used is 14 °F for welds and 8.5 °F
for base metal; the value of 6, need not
exceed one-half of ARTnpr.

(iv) The use of results from the plant-
specific surveillance program may re-
sult in an RTnpr that is higher or lower
than those determined in paragraph
©)@).

n

3 [fi(0.56—0.20 log ;) ]

i=l1

(3) Any information that is believed
to improve the accuracy of the RTprs
value significantly must be reported to
the Director, Office of Nuclear Reactor
Regulation or Director, Office of New
Reactors, as appropriate. Any value of
RTprs that has been modified using the
procedures of paragraph (c)(2) of this
section is subject to the approval of the
Director, Office of Nuclear Reactor
Regulation or Director, Office of New
Reactors, as appropriate, when used as
provided in this section.

TABLE 1—CHEMISTRY FACTOR FOR WELD

METALS, °F
Copper, Nickel, wt-%

wt-% 0 0.20 | 0.40 | 0.60 | 0.80 | 1.00 | 1.20
[ 20 20 20 20 20 20 20
0.01 ....... 20 20 20 20 20 20 20
0.02 ....... 21 26 27 27 27 27 27
0.03 ... 22 35 41 41 41 41 41
0.04 ... 24 43 54 54 54 54 54
0.05 ....... 26 49 67 68 68 68 68
0.06 ....... 29 52 77 82 82 82 82
0.07 ....... 32 55 85 95 95 95 95
0.08 ... 36 58 90| 106 | 108 | 108 | 108
0.09 ... 40 61 94 115 122 122 122
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TABLE 1—CHEMISTRY FACTOR FOR WELD TABLE 2—CHEMISTRY FACTOR FOR BASE
METALS, °F—Continued METALS, °F—Continued
Copper, Nickel, wt-% Copper, Nickel, wt-%
wt% 0 | 020|040 | 060 | 080 | 1.00 | 1.20 wt-% 0 | 020|040 | 0.60 | 0.80 | 1.00 | 1.20

44 65 97 | 122 133 135 135
49 68 101 130 144 148 148
52 72| 103 | 135| 153 | 161 | 161
58 76| 106 | 139 | 162 | 172 | 176
61 79 109 142 168 182 188
66 84| 112 146 175 191 200
70 88| 115| 149| 178| 199 | 211
75 92| 119| 151 | 184 | 207 | 221
79 95 122 154 187 | 214 | 230
83| 100 | 126 157 | 191 220 | 238
88| 104 | 129 | 160 | 194 | 223 | 245
92| 108 | 133 | 164 | 197 | 229 | 252
97 | 112 137 | 167 | 200 | 232 | 257
18:—, 1; 112 132 Sgg ggg ggg [60 FR 65468, Dec. 19, 1995, as amended at 61
110 | 126 | 148 | 176 | 209 | 243 | 272 FR 39300, July 29, 1996; 72 FR 49500, Aug. 28,
113 | 130 | 151 | 180 | 212| 246 | 276  2007; 73 FR 5722, Jan. 31, 2008; 75 FR 23, Jan.
119| 134| 155| 184 | 216| 249 | 280 4, 2010]

122 | 138 | 160 | 187 | 218 | 251 | 284

128 | 142| 164| 191 | 222| 254| 287
131 | 145! 167 | 1o0a| 205 | 287 | 200 §50.61a Alternate fracture toughness

136 | 151 | 172| 198 | 228 | 260 203 requirements for protection against
140 | 155! 175| 202| 231| 263 | 298 pressurized thermal shock events.
}Z‘g }gg 123 ggg ggg ggg ggg (a) Definitions. Terms in this section
153| 168 | 187 | 212| 241| 272| sos have the same meaning as those pre-
158 | 172 | 191 | 216| 245| 275| 308 sented in 10 CFR 50.61(a), with the ex-
162 | 177| 196 | 220 | 248 | 278 | 311  ception of the term ‘““‘ASME Code.”

166 182} 200 223 | 250| 281 314 (1) ASME Code means the American
171 | 185| 203 | 227 | 254 | 285| 317 g : - .

175 | 189 | 207 | 231| 257| 288 | 320 Society of Mechanical Engineers Boiler
and Pressure Vessel Code, Section III,
Division I, ““‘Rules for the Construction
of Nuclear Power Plant Components,”’
and Section XI, Division I, ‘“‘Rules for
Nickel, wt-% Inservice Inspection of Nuclear Power
Plant Components,” edition and ad-
denda and any limitations and modi-
20| 20| 20| 20| 20| 20| 20 fications thereof as specified in §50.55a.
Sg Sg Sg 28 gg gg gg (2) RTwumax-aw mMmeans the material
20! 20 20| 20| 20| 20| 20 Property which characterizes the reac-
2| 26| 26| 26| 26| 26| 26 tor vessel’s resistance to fracture initi-
25| 31 31 31 31 31 31 ating from flaws found along axial weld
28\ 37\ 87| 87| 871 87| 37  fygion lines. RTwmax.aw is determined
31| 43| 44| 44| 44| 44| 44 gt
34| 48| 51| s1| 51| 51| st under the provisions of paragraph (f) of
37| 53| 58| 58| 58| 58| 58 this section and has units of °F.

4 58| 65| 65| 67| 67| 67 (3) RTmax-rL. means the material prop-
451 8| 720 74\ 77| 771 77 epty which characterizes the reactor
49| 67| 79| 83| 86| 8| 86 ) . o s
53| 71| 8| 91| 96| 96| o5 Vessel’s resistance to fracture initi-
57| 75| 91| 100| 105| 106 | 106 ating from flaws found in plates in re-
g; gg 182 Hg };i 1;2 1;; gions that are not associated with
60| as| 110| 127| 132| 135| 135 welds found in plates. RTmax p. is de-
73| 92| 115| 134| 141 | 144 | 144 termined under the provisions of para-

78| 97| 120| 142| 150 | 154 | 154 graph (f) of this section and has units
82| 102| 125| 149| 159 | 164 | 165  f o

86| 107| 120 155| 167 | 172| 174 )
91| 112| 134| 161 | 176| 181| 184 (4) RTwmaxro means the material

95| 117| 138| 167 | 184 | 190| 194 Dproperty which characterizes the reac-
100 | 121 143 | 172 191 | 199 204  {or vessel’s resistance to fracture initi-
104 1261 148 176 | 1991 208 214 ,4ino from flaws in forgings that are
109 | 130 | 151| 180| 205| 216 | 221 : . -
114| 134| 155| 184 | 211 | 205| 230 not associated with welds found in

1191 1381 1601 187 | 2161 2331 239 forgings. RTmax ro is determined under

937

124 | 142 | 164 | 191 | 221 | 241 | 248
129 | 146 | 167 | 194 | 225| 249 | 257
134 | 151 172 | 198 | 228 | 255 | 266
139 | 155 | 175 | 202 | 231 | 260 | 274
144 | 160 | 180 | 205 | 234 | 264 | 282
149 | 164 | 184 | 209 | 238 | 268 | 290
153 | 168 | 187 | 212 | 241 | 272 | 298
158 | 173 | 191 | 216 | 245| 275| 303
162 | 177 | 196 | 220 | 248 | 278 | 308
166 | 182 | 200 | 223 | 250 | 281 | 313
171 185 | 203 | 227 | 254 | 285| 317
175| 189 | 207 | 231 | 257 | 288 | 320

E 2—CHEMISTRY FACTOR FOR BASE
METALS, °F

0 0.20 | 0.40 | 0.60 | 0.80 | 1.00 | 1.20
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the provisions of paragraph (f) of this
section and has units of °F.

(5) RTwmax-cw means the material
property which characterizes the reac-
tor vessel’s resistance to fracture initi-
ating from flaws found along the cir-
cumferential weld fusion lines.
RTwmax-cw is determined under the pro-
visions of paragraph (f) of this section
and has units of °F.

(6) RTvax-x means any or all of the
material properties RTwMmax-aw,
RTwmax-rL, RTMax-ro, RTMmax-cw, Or sum
of RTwymax.aw and RTMAx,pL, for a par-
ticular reactor vessel.

(7) ¢t means fast neutron fluence for
neutrons with energies greater than 1.0
MeV. ¢t is utilized under the provisions
of paragraph (g) of this section and has
units of n/cm2.

(8) @ means average neutron flux for
neutrons with energies greater than 1.0
MeV. ¢ is utilized under the provisions
of paragraph (g) of this section and has
units of n/cm?/sec.

(9) AT5p means the shift in the Charpy
V-notch transition temperature at the
30 ft-1b energy level produced by irra-
diation. The AT3, value is utilized
under the provisions of paragraph (g) of
this section and has units of °F.

(10) Surveillance data means any data
that demonstrates the embrittlement
trends for the beltline materials, in-
cluding, but not limited to, surveil-
lance programs at other plants with or
without a surveillance program inte-
grated under 10 CFR part 50, appendix
H.

(11) Tc means cold leg temperature
under normal full power operating con-
ditions, as a time-weighted average
from the start of full power operation
through the end of licensed operation.
Tc has units of °F.

(12) CRP means the copper rich pre-
cipitate term in the embrittlement
model from this section. The CRP term
is defined in paragraph (g) of this sec-
tion.

(13) MD means the matrix damage
term in the embrittlement model for
this section. The MD term is defined in
paragraph (g) of this section.

(b) Applicability. The requirements of
this section apply to each holder of an
operating license for a pressurized
water nuclear power reactor whose
construction permit was issued before

10 CFR Ch. | (1-1-16 Edition)

February 3, 2010 and whose reactor ves-
sel was designed and fabricated to the
ASME Boiler and Pressure Vessel Code,
1998 Edition or earlier. The require-
ments of this section may be imple-
mented as an alternative to the re-
quirements of 10 CFR 50.61.

(c) Request for approval. Before the
implementation of this section, each li-
censee shall submit a request for ap-
proval in the form of an application for
a license amendment in accordance
with §50.90 together with the docu-
mentation required by paragraphs
(©)(1), (c)(2), and (c)(3) of this section
for review and approval by the Director
of the Office of Nuclear Reactor Regu-
lation (Director). The application must
be submitted for review and approval
by the Director at least three years be-
fore the limiting RTprs value cal-
culated under 10 CFR 50.61 is projected
to exceed the PTS screening criteria in
10 CFR 50.61 for plants licensed under
this part.

(1) Each licensee shall have projected
values of RTumax x for each reactor ves-
sel beltline material for the EOL
fluence of the material. The assess-
ment of RTuaxx values must use the
calculation procedures given in para-
graphs (f) and (g) of this section. The
assessment must specify the bases for
the projected value of RTmax_x for each
reactor vessel beltline material, in-
cluding the assumptions regarding fu-
ture plant operation (e.g., core loading
patterns, projected capacity factors);
the copper (Cu), phosphorus (P), man-
ganese (Mn), and nickel (Ni) contents;
the reactor cold leg temperature (Tc);
and the neutron flux and fluence values
used in the calculation for each belt-
line material. Assessments performed
under paragraphs (f)(6) and (f)(7) of this
section, shall be submitted by the 1li-
censee to the Director in its license
amendment application to utilize
§50.61a.

(2) Bach licensee shall perform an ex-
amination and an assessment of flaws
in the reactor vessel beltline as re-
quired by paragraph (e) of this section.
The licensee shall verify that the re-
quirements of paragraphs (e), (e)(1),
(e)(2), and (e)(3) of this section have
been met. The licensee must submit to
the Director, in its application to use
§50.61a, the adjustments made to the
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volumetric test data to account for
NDE-related uncertainties as described
in paragraph (e)(1) of this section, all
information required by paragraph
(e)(1)(iii) of this section, and, if appli-
cable, analyses performed under para-
graphs (e)(4), (e)(6) and (e)(6) of this
section.

(3) Each licensee shall compare the
projected RTwmax-x values for plates,
forgings, axial welds, and circumferen-
tial welds to the PTS screening criteria
in Table 1 of this section, for the pur-
pose of evaluating a reactor vessel’s
susceptibility to fracture due to a PTS
event. If any of the projected RTmax-x
values are greater than the PTS
screening criteria in Table 1 of this sec-
tion, then the licensee may propose the
compensatory actions or plant-specific
analyses as required in paragraphs
(d)(3) through (d)(7) of this section, as
applicable, to justify operation beyond
the PTS screening criteria in Table 1 of
this section.

(d) Subsequent requirements. Licensees
who have been approved to use 10 CFR
50.61a under the requirements of para-
graph (c) of this section shall comply
with the requirements of this para-
graph.

(1) Whenever there is a significant
change in projected values of RTmax x,
so that the previous value, the current
value, or both values, exceed the
screening criteria before the expiration
of the plant operating license; or upon
the licensee’s request for a change in
the expiration date for operation of the
facility; a re-assessment of RTwmax x
values documented consistent with the
requirements of paragraph (c)(1) and
(c)(3) of this section must be submitted
in the form of a license amendment for
review and approval by the Director. If
the surveillance data used to perform
the re-assessment of RTwmax x values
meet the requirements of paragraph
(£)(6)(v) of this section, the licensee
shall submit the data and the results of
the analysis of the data to the Director
for review and approval within one
year after the capsule is withdrawn
from the vessel. If the surveillance
data meet the requirements of para-
graph (f)(6)(vi) of this section, the li-
censee shall submit the data, the re-
sults of the analysis of the data, and
proposed AT;o and RTuax x values con-
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sidering the surveillance data in the
form of a license amendment to the Di-
rector for review and approval within
two years after the capsule is with-
drawn from the vessel. If the Director
does not approve the assessment of
RTwmax-x values, then the licensee shall
perform the actions required in para-
graphs (d)(3) through (d)(7) of this sec-
tion, as necessary, before operation be-
yond the PTS screening criteria in
Table 1 of this section.

(2) The licensee shall verify that the
requirements of paragraphs (e), (e)(1),
(e)(2), and (e)3) of this section have
been met. The licensee must submit,
within 120 days after completing a vol-
umetric examination of reactor vessel
beltline materials as required by
ASME Code, Section XI, the adjust-
ments made to the volumetric test
data to account for NDE-related uncer-
tainties as described in paragraph (e)(1)
of this section and all information re-
quired by paragraph (e)(1)(iii) of this
section in the form of a license amend-
ment for review and approval by the
Director. If a licensee is required to
implement paragraphs (e)(4), (e)(5), and
(e)(6) of this section, the information
required in these paragraphs must be
submitted in the form of a license
amendment for review and approval by
the Director within one year after com-
pleting a volumetric examination of re-
actor vessel materials as required by
ASME Code, Section XI.

(3) If the value of RTwmax x is pro-
jected to exceed the PTS screening cri-
teria, then the licensee shall imple-
ment those flux reduction programs
that are reasonably practicable to
avoid exceeding the PTS screening cri-
teria. The schedule for implementation
of flux reduction measures may take
into account the schedule for review
and anticipated approval by the Direc-
tor of detailed plant-specific analyses
which demonstrate acceptable risk
with RTmaxx values above the PTS
screening criteria due to plant modi-
fications, new information, or new
analysis techniques.

(4) If the analysis required by para-
graph (d)(3) of this section indicates
that no reasonably practicable flux re-
duction program will prevent the
RTwmax-x value for one or more reactor
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vessel beltline materials from exceed-
ing the PTS screening criteria, then
the licensee shall perform a safety
analysis to determine what, if any,
modifications to equipment, systems,
and operation are necessary to prevent
the potential for an unacceptably high
probability of failure of the reactor
vessel as a result of postulated PTS
events. In the analysis, the licensee
may determine the properties of the re-
actor vessel materials based on avail-
able information, research results and
plant surveillance data, and may use
probabilistic fracture mechanics tech-
niques. This analysis and the descrip-
tion of the modifications must be sub-
mitted to the Director in the form of a
license amendment at least three years
before RTwmax-x is projected to exceed
the PTS screening criteria.

(5) After consideration of the licens-
ee’s analyses, including effects of pro-
posed corrective actions, if any, sub-
mitted under paragraphs (d)(3) and
(d)(4) of this section, the Director may,
on a case-by-case basis, approve oper-
ation of the facility with RTmax x val-
ues in excess of the PTS screening cri-
teria. The Director will consider fac-
tors significantly affecting the poten-
tial for failure of the reactor vessel in
reaching a decision. The Director shall
impose the modifications to equip-
ment, systems and operations de-
scribed to meet paragraph (d)(4) of this
section.

(6) If the Director concludes, under
paragraph (d)(5) of this section, that
operation of the facility with RTmax x
values in excess of the PTS screening
criteria cannot be approved on the
basis of the licensee’s analyses sub-
mitted under paragraphs (d)(3) and
(d)(4) of this section, then the licensee
shall request a license amendment, and
receive approval by the Director, be-
fore any operation beyond the PTS
screening criteria. The request must be
based on modifications to equipment,
systems, and operation of the facility
in addition to those previously pro-
posed in the submitted analyses that
would reduce the potential for failure
of the reactor vessel due to PTS
events, or on further analyses based on
new information or improved method-
ology. The licensee must show that the
proposed alternatives provide reason-
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able assurance of adequate protection
of the public health and safety.

(7) If the limiting RTwmax.x value of
the facility is projected to exceed the
PTS screening criteria and the require-
ments of paragraphs (d)(3) through
(d)(6) of this section cannot be satis-
fied, the reactor vessel beltline may be
given a thermal annealing treatment
under the requirements of §50.66 to re-
cover the fracture toughness of the ma-
terial. The reactor vessel may be used
only for that service period within
which the predicted fracture toughness
of the reactor vessel beltline materials
satisfy the requirements of paragraphs
(d)1) through (d)(6) of this section,
with RTwumax_x values accounting for the
effects of annealing and subsequent ir-
radiation.

(e) Erxamination and flaw assessment
requirements. The volumetric examina-
tion results evaluated under para-
graphs (e)(1), (e)(2), and (e)(3) of this
section must be acquired using proce-
dures, equipment and personnel that
have been qualified under the ASME
Code, Section XI, Appendix VIII, Sup-
plement 4 and Supplement 6, as speci-
fied in 10 CFR 50.55a(b)(2)(xV).

(1) The licensee shall verify that the
flaw density and size distributions
within the volume described in ASME
Code, Section XI,! Figures IWB-2500-1
and ITWB-2500-2 and limited to a depth
from the clad-to-base metal interface
of l-inch or 10 percent of the vessel
thickness, whichever is greater, do not
exceed the limits in Tables 2 and 3 of
this section based on the test results
from the volumetric examination. The
values in Tables 2 and 3 represent ac-
tual flaw sizes. Test results from the
volumetric examination may be ad-
justed to account for the effects of
NDE-related uncertainties. The meth-
odology to account for NDE-related un-
certainties must be based on statistical
data from the qualification tests and
any other tests that measure the dif-
ference between the actual flaw size
and the NDE detected flaw size. Licens-
ees who adjust their test data to ac-
count for NDE-related uncertainties to

1For forgings susceptible to underclad

cracking the determination of the flaw den-
sity for that forging from the licensee’s in-
spection shall exclude those indications
identified as underclad cracks.
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verify conformance with the values in
Tables 2 and 3 shall prepare and submit
the methodology used to estimate the
NDE uncertainty, the statistical data
used to adjust the test data and an ex-
planation of how the data was analyzed
for review and approval by the Director
in accordance with paragraphs (c)(2)
and (d)(2) of this section. The
verification of the flaw density and size
distributions shall be performed line-
by-line for Tables 2 and 3. If the flaw
density and size distribution exceeds
the limitations specified in Tables 2
and 3 of this section, the licensee shall
perform the analyses required by para-
graph (e)(4) of this section. If analyses
are required in accordance with para-
graph (e)(4) of this section, the licensee
must address the effects on through-
wall crack frequency (TWCF) in ac-
cordance with paragraph (e)(5) of this
section and must prepare and submit a
neutron fluence map in accordance
with the requirements of paragraph
(e)(6) of this section.

(i) The licensee shall determine the
allowable number of weld flaws in the
reactor vessel beltline by multiplying
the values in Table 2 of this section by
the total length of the reactor vessel
beltline welds that were volumetrically
inspected and dividing by 1000 inches of
weld length.

(ii) The licensee shall determine the
allowable number of plate or forging
flaws in their reactor vessel beltline by
multiplying the values in Table 3 of
this section by the total surface area of
the reactor vessel beltline plates or
forgings that were volumetrically in-
spected and dividing by 1000 square
inches.

(iii) For each flaw detected in the in-
spection volume described in paragraph
(e)(1) with a through-wall extent equal
to or greater than 0.075 inches, the li-
censee shall document the dimensions
of the flaw, including through-wall ex-
tent and length, whether the flaw is
axial or circumferential in orientation
and its location within the reactor ves-
sel, including its azimuthal and axial
positions and its depth embedded from
the clad-to-base metal interface.

(2) The licensee shall identify, as part
of the examination required by para-
graph (¢)(2) of this section and any sub-
sequent ASME Code, Section XI ultra-
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sonic examination of the beltline
welds, any flaws within the inspection
volume described in paragraph (e)(1) of
this section that are equal to or great-
er than 0.075 inches in through-wall
depth, axially-oriented, and located at
the clad-to-base metal interface. The
licensee shall verify that these flaws do
not open to the vessel inside surface
using surface or visual examination
technique capable of detecting and
characterizing service induced crack-
ing of the reactor vessel cladding.

(3) The licensee shall verify, as part
of the examination required by para-
graph (c¢)(2) of this section and any sub-
sequent ASME Code, Section XI ultra-
sonic examination of the beltline
welds, that all flaws between the clad-
to-base metal interface and three-
eights of the reactor vessel thickness
from the interior surface are within
the allowable values in ASME Code,
Section XI, Table IWB-3510-1.

(4) The licensee shall perform anal-
yses to demonstrate that the reactor
vessel will have a TWCF of less than 1
x 10—6 per reactor year if the ASME
Code, Section XI volumetric examina-
tion required by paragraph (c)(2) or
(d)(2) of this section indicates any of
the following:

(i) The flaw density and size in the
inspection volume described in para-
graph (e)(1) exceed the limits in Tables
2 or 3 of this section;

(ii) There are axial flaws that pene-
trate through the clad into the low
alloy steel reactor vessel shell, at a
depth equal to or greater than 0.075
inches in through-wall extent from the
clad-to-base metal interface; or

(iii) Any flaws between the clad-to-
base metal interface and three-
eighths? of the vessel thickness exceed
the size allowable in ASME Code, Sec-
tion XI, Table IWB-3510-1.

(5) The analyses required by para-
graph (e)(4) of this section must ad-
dress the effects on TWCF of the
known sizes and locations of all flaws
detected by the ASME Code, Section
XI, Appendix VIII, Supplement 4 and

2Because flaws greater than three-eights of

the vessel wall thickness from the inside sur-
face do not contribute to TWCF, flaws great-
er than three-eights of the vessel wall thick-
ness from the inside surface need not be ana-
lyzed for their contribution to PTS.
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Supplement 6 ultrasonic examination
out to three-eights of the vessel thick-
ness from the inner surface, and may
also take into account other reactor
vessel-specific information, including
fracture toughness information.

(6) For all flaw assessments per-
formed in accordance with paragraph
(e)(4) of this section, the licensee shall
prepare and submit a neutron fluence
map, projected to the date of license
expiration, for the reactor vessel belt-
line clad-to-base metal interface and
indexed in a manner that allows the de-
termination of the neutron fluence at
the location of the detected flaws.

(f) Calculation of RTmax-x values. Each
licensee shall calculate RTuax-x values
for each reactor vessel beltline mate-
rial using ¢t. The neutron flux (¢[t]),
must be calculated using a method-
ology that has been benchmarked to
experimental measurements and with
quantified uncertainties and possible
biases.3

(1) The values of RTvax-aw, RTmax-pL,
RTMAX—FO: and RTMAX—CW must be deter-
mined using Equations 1 through 4 of
this section. When calculating
RTwMmax aw using Equation 1, RTwvmax-aw
is the maximum value of (RTxprw) +
AT3) for the weld and for the adjoining
plates. When calculating RTmax-cw
using Equation 4, RTvax_cw is the max-
imum value of (RTxprw) + AT30) for the
circumferential weld and for the ad-
joining plates or forgings.

(2) The values of AT3;, must be deter-
mined using Equations 5, 6 and 7 of this
section, unless the conditions specified
in paragraph (f)(6)(v) of this section are
not met, for each axial weld, plate,
forging, and circumferential weld. The
AT3, value for each axial weld cal-
culated as specified by Equation 1 of
this section must be calculated for the
maximum fluence (@taxiar-weLp) Occur-
ring along a particular axial weld at
the clad-to-base metal interface. The
ATso value for each plate calculated as
specified by Equation 1 of this section
must also be calculated using the same
value of ¢taxia-weLp used for the axial
weld. The AT;, values in Equation 1
shall be calculated for the weld itself

3Regulatory Guide 1.190 dated March 2001,
establishes acceptable methods for deter-
mining neutron flux.
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and each adjoining plate. The AT;o
value for each plate or forging cal-
culated as specified by Equations 2 and
3 of this section must be calculated for
the maximum fluence (ptmax) occurring
at the clad-to-base metal interface
over the entire area of each plate or
forging. In Equation 4, the fluence
(ptweLp-circ) value used for calculating
the plate, forging, and circumferential
weld AT;, value is the maximum
fluence occurring for each material
along the circumferential weld at the
clad-to-base metal interface. The ATio
values in Equation 4 shall be calculated
for the circumferential weld and for
the adjoining plates or forgings. If the
conditions specified in paragraph
(£)(6)(v) of this section are not met, li-
censees must propose ATsp and RTwvax-x
values in accordance with paragraph
(f)(6)(vi) of this section.

(3) The values of Cu, Mn, P, and Ni in
Equations 6 and 7 of this section must
represent the best estimate values for
the material. For a plate or forging,
the best estimate value is normally the
mean of the measured values for that
plate or forging. For a weld, the best
estimate value is normally the mean of
the measured values for a weld deposit
made using the same weld wire heat
number as the critical vessel weld. If
these values are not available, either
the upper limiting values given in the
material specifications to which the
vessel material was fabricated, or con-
servative estimates (i.e., mean plus one
standard deviation) based on generic
datat as shown in Table 4 of this sec-
tion for P and Mn, must be used.

(4) The values of RTnprw, must be
evaluated according to the procedures
in the ASME Code, Section III, para-
graph NB-2331. If any other method is
used for this evaluation, the licensee
shall submit the proposed method for
review and approval by the Director
along with the calculation of RTwmax x
values required in paragraph (c)(1) of
this section.

(1) If a measured value of RTnprw) is
not available, a generic mean value of

4Data from reactor vessels fabricated to

the same material specification in the same
shop as the vessel in question and in the
same time is an example of ‘‘generic data.”
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RTnpr) for the class® of material must
be used if there are sufficient test re-
sults to establish a mean.

(ii) The following generic mean val-
ues of RTxprw) must be used unless jus-
tification for different values is pro-
vided: 0 °F for welds made with Linde
80 weld flux; and —56 °F for welds made
with Linde 0091, 1092, and 124 and
ARCOS B-5 weld fluxes.

(5) The value of T¢ in Equation 6 of
this section must represent the time-
weighted average of the reactor cold
leg temperature under normal oper-
ating full power conditions from the
beginning of full power operation
through the end of licensed operation.

(6) The licensee shall verify that an
appropriate RTwmax.x Vvalue has been
calculated for each reactor vessel belt-
line material by considering plant-spe-
cific information that could affect the
use of the model (i.e., Equations 5, 6
and 7) of this section for the deter-
mination of a material’s AT5o value.

(i) The licensee shall evaluate the re-
sults from a plant-specific or inte-
grated surveillance program if the sur-
veillance data satisfy the criteria de-
scribed in paragraphs (f)(6)(i)(A) and
(£)(6)(1)(B) of this section:

(A) The surveillance material must
be a heat-specific match for one or
more of the materials for which
RTMmax_x is being calculated. The 30-
foot-pound transition temperature
must be determined as specified by the
requirements of 10 CFR part 50, Appen-
dix H.

(B) If three or more surveillance data
points measured at three or more dif-
ferent neutron fluences exist for a spe-
cific material, the licensee shall deter-
mine if the surveillance data show a
significantly different trend than the
embrittlement model predicts. This
must be achieved by evaluating the
surveillance data for consistency with
the embrittlement model by following
the procedures specified by paragraphs
(£)(6)(di), (£)(6)(iii), and (f)(6)(iv) of this
section. If fewer than three surveil-
lance data points exist for a specific
material, then the embrittlement

5The class of material for estimating
RTnpruy must be determined by the type of
welding flux (Linde 80, or other) for welds or
by the material specification for base metal.
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model must be used without per-
forming the consistency check.

(ii) The licensee shall estimate the
mean deviation from the embrittle-
ment model for the specific data set
(i.e., a group of surveillance data points
representative of a given material).
The mean deviation from the embrit-
tlement model for a given data set
must be calculated using Equations 8
and 9 of this section. The mean devi-
ation for the data set must be com-
pared to the maximum heat-average
residual given in Table 5 or derived
using Equation 10 of this section. The
maximum heat-average residual is
based on the material group into which
the surveillance material falls and the
number of surveillance data points. For
surveillance data sets with greater
than 8 data points, the maximum cred-
ible heat-average residual must be cal-
culated using Equation 10 of this sec-
tion. The value of ¢ used in Equation 10
of this section must be obtained from
Table 5 of this section.

(iii) The licensee shall estimate the
slope of the embrittlement model re-
siduals (estimated using Equation 8)
plotted as a function of the base 10
logarithm of neutron fluence for the
specific data set. The licensee shall es-
timate the T-statistic for this slope
(Tsurv) using Equation 11 and compare
this value to the maximum permissible
T-statistic (Tmax) in Table 6. For sur-
veillance data sets with greater than 15
data points, the Twmax value must be
calculated using Student’s T distribu-
tion with a significance level (o) of 1
percent for a one-tailed test.

(iv) The licensee shall estimate the
two largest positive deviations (i.e.,
outliers) from the embrittlement
model for the specific data set using
Equations 8 and 12. The licensee shall
compare the largest normalized resid-
ual (r*) to the appropriate allowable
value from the third column in Table 7
and the second largest normalized re-
sidual to the appropriate allowable
value from the second column in Table
7.

(v) The AT;, value must be deter-
mined using Equations 5, 6, and 7 of
this section if all three of the following
criteria are satisfied:

(A) The mean deviation from the em-
brittlement model for the data set is
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equal to or less than the value in Table
5 or the value derived using Equation
10 of this section;

(B) The T-statistic for the slope
(Tsurv) estimated using Equation 11 is
equal to or less than the Maximum per-
missible T-statistic (Tmax) in Table 6;
and

(C) The largest normalized residual
value is equal to or less than the appro-
priate allowable value from the third
column in Table 7 and the second larg-
est normalized residual value is equal
to or less than the appropriate allow-
able value from the second column in
Table 7. If any of these criteria is not
satisfied, the licensee must propose
AT and RTumax-x values in accordance
with paragraph (f)(6)(vi) of this section.

(vi) If any of the criteria described in
paragraph (f)(6)(v) of this section are
not satisfied, the licensee shall review
the data base for that heat in detail,
including all parameters used in Equa-

10 CFR Ch. | (1-1-16 Edition)

tions 5, 6, and 7 of this section and the
data used to determine the baseline
Charpy V-notch curve for the material
in an unirradiated condition. The li-
censee shall submit an evaluation of
the surveillance data to the NRC and
shall propose AT3, and RTwmax_x values,
considering their plant-specific surveil-
lance data, to be used for evaluation
relative to the acceptance criteria of
this rule. These evaluations must be
submitted for review and approval by
the Director in the form of a license
amendment in accordance with the re-
quirements of paragraphs (c)(1) and
(d)(1) of this section.

(7) The licensee shall report any in-
formation that significantly influences
the RTmaxx value to the Director in
accordance with the requirements of
paragraphs (¢c)(1) and (d)(1) of this sec-
tion.

(g) Equations and variables used in this
section.

Equation I: RTyax - aw = MAX {[RTNDT(U) ~plate T AT3g _ plate:l’ I:RTNDT(U) — axial weld T AT30 _ axial weld ]}

Equation 2: RTyjax — pr. = RTxpru) - plate T AT30 - plate

Equation 3: RTyax - ro = RTNpr(U) - forging T AT30 - forging

Equation 4: RTMAX -cw T MAX {[RTNDT(U) — plate + AT}O — plate :I > I:RTNDT(U) — circweld + AT30 - circweld]’
I:RTNDT(U) — forging + AT30 — forging :|}

Equation 5: ATy, =MD + CRP

Equation 6: MD = A x (1 = 0.001718 x T¢) x (1 + 613 x P x Mn**"") x gt,"°

Equation 7: CRP =B x (1+3.77 x Ni'"'*') x f(Cu,,P) x g(Cu,, Ni ot,)

Where:

P [wt-&%] = phosphorus content

Mn [wt-%] = manganese content

Ni [wt-%] = nickel content

Cu [wt-%] = copper content

A =1.140 x 10~ 7 for forgings

A =1.561 x10~7 for plates

A =1.417 x 107 for welds

B = 102.3 for forgings

B = 102.5 for plates in non-Combustion Engi-
neering manufactured vessels

B = 135.2 for plates in Combustion Engineer-
ing vessels
B = 155.0 for welds

ote = @t for ¢ 24.39 x 1010 n/cm?/sec

ote = ot x (4.39 x 1019/¢)0-259 for ¢ <4.39 x
1010 n/cm?/sec

Where:

¢ [n/cm?%sec] = average neutron flux

t [sec] = time that the reactor has been in
full power operation

ot [n/cm?2] =@ xt
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f(Cu.,P) = 0 for Cu <0.072

f(Cu.,P) = [Cu.—0.072]9668 for Cu >0.072
and P <0.008

f(Cu.,P) [Cu.—-0.072 + 1.359 x
(P-0.008)]0-668 for Cu >0.072 and P
>0.008

Where:
Cu. = 0 for Cu <0.072

Equation 9: Mean deviation for a data

Equation 10: Maximum credible heat-
average residual = 2.330/n0-5

§50.61a

Cu. = MIN (Cu, maximum Cu.) for Cu >0.072
maximum Cu. = 0.243 for Linde 80 welds
maximum Cu. = 0.301 for all other materials

g(Cu,,Ni,ote) 0.5 + (0.5 x tanh
{[logio(pte) + (1.1390 x Cue)—(0.448 x
Ni)—18.120]/0.629}

Equation 8: Residual (r) = measured
ATs0—predicted AT; (by Equations
5,6 and7)

n

set of n data points = (1/n) x Y
i=1

T

n = number of surveillance data points (sam-
ple size) in the specific data set
¢ = standard deviation of the residuals about

Where: the model for a relevant material group
given in Table 5.
. m
Equation 11: Tgypy = ——
se(m)
Where: for each r value. The slope shall be esti-

m is the slope of a plot of all of the r values
(estimated using Equation 8) versus the
base 10 logarithm of the neutron fluence

Equation 12: r* =

Where:

mated using the method of least squares.

se(m) is the least squares estimate of the
standard-error associated with the esti-
mated slope value m.

r
(¢}

r is defined using Equation 8 and ¢ is given
in Table 5

TABLE 1—PTS SCREENING CRITERIA

RTmax-x limits [ °F] for different vessel wall thicknesses &
Product form and RTmax-x Twar)
values - -

Twswsosin | @y | 1040 S
Axial Weld—RTmax-aw ... 269 230 222
Plate—RTmax-pL 356 305 293
Forging without underclad cracks—RTmaX-FO7 oovvvvirnirininininicnnnes 356 305 293
Axial Weld and Plate—RTmax-aw + RTmax-pL - 538 476 445
Circumferential Weld—RTyax-cw?® oo 312 277 269
Forging with underclad cracks—RTyax-ro ® 246 241 239

SWall thickness is the beltline wall thickness including the clad thickness.

7Forgings without underclad cracks apply to forgings for which
ricated in accordance with Regulatory Guide 1.43.
8RTprs limits contribute 1 x 108 per reactor year to the reactor

no underclad cracks have been detected and that were fab-

vessel TWCF.

9Forgings with underclad cracks apply to forgings that have detected underclad cracking or were not fabricated in accordance

with Regulatory Guide 1.43.
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TABLE 2—ALLOWABLE NUMBER OF FLAWS IN WELDS
Through-wall extent, TWE [in.] Maximum number of flaws per 1,000-
inches of weld length in the inspection
volume that are greater than or equal to
TWEm TWEwmax TWEwn and less than TWEnax
[0 R 0.075 ... No Limit.
0.075 0.475 . 166.70.
0.125 0.475 . 90.80.
0.175 0.475 . 22.82.
0.225 0.475 . 8.66.
0.275 0.475 . 4.01.
0.325 0.475 . 3.01.
0.375 0.475 . 1.49.
0.425 0.475 . 1.00.
0.475 Infinite .. 0.00.
TABLE 3—ALLOWABLE NUMBER OF FLAWS IN PLATES AND FORGINGS
Through-wall extent, TWE [in.] Maximum number of flaws per 1,000
square-inches of inside surface area in
the inspection volume that are greater
than or equal to TWEMmin and less than
TWEMIN TWEwmax TWEnax. This flaw density does not in-
clude underclad cracks in forgings
[O No Limit.
0.075 8.05.
0.125 3.15.
0.175 0.85.
0.225 0.29.
0.275 0.08.
0.325 0.01.
0.375 0.00.

TABLE 4—CONSERVATIVE ESTIMATES FOR CHEMICAL ELEMENT WEIGHT PERCENTAGES

Materials P Mn
Plates .......... 0.014 1.45
Forgings .. 0.016 1.1
Welds ....... 0.019 63

TABLE 5—MAXIMUM HEAT-AVERAGE RESIDUAL [ °F] FOR RELEVANT MATERIAL GROUPS BY NUMBER
OF AVAILABLE DATA POINTS (SIGNIFICANCE LEVEL = 1%)

Number of available data points
Material group G [ °F]
3 4 5 6 7 8
Welds, for Cu >0.072 .. 26.4 355 30.8 275 251 23.2 21.7
Plates, for Cu >0.072 .. 21.2 285 247 221 20.2 18.7 175
Forgings, for Cu >0.072 .. 19.6 26.4 22.8 20.4 18.6 17.3 16.1
Weld, Plate or Forging, for Cu <0.072 ..... 18.6 25.0 21.7 194 17.7 16.4 15.3

TABLE 6—Tnmax VALUES FOR THE SLOPE DEVIATION TEST (SIGNIFICANCE LEVEL = 1%)

Number of available
data points (n)

Tamax

31.82

6.96

4.54

3.75

3.36

3.14

3.00

2.90

2.82

2.76

272

2.68

2.65
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TABLE 7—THRESHOLD VALUES FOR THE OUTLIER DEVIATION TEST (SIGNIFICANCE LEVEL = 1%)

Second largest | Largest allow-
Number of available data points (n) ﬁlgﬁzzl?eg?éi gg'g Peosrim?;-l
ual value (r*) value (r*)
1.55 2.7
1.73 2.81
1.84 2.88
1.93 2.93
2.00 2.98
2.05 3.02
2.1 3.06
2.16 3.09
2.19 3.12
2.23 3.14
2.26 3.17
2.29 3.19
2.32 3.21

[75 FR 23, Jan. 4, 2010, as amended at 75 FR 5495, Feb. 3, 2010; 75 FR 10411, Mar. 8, 2010; 75 FR

72653, Nov. 26, 2010]

§50.62 Requirements for reduction of
risk from anticipated transients
without scram (ATWS) events for
light-water-cooled nuclear power
plants.

(a) Applicability. The requirements of
this section apply to all commercial
light-water-cooled nuclear power
plants, other than nuclear power reac-
tor facilities for which the -certifi-
cations required under §50.82(a)(1) have
been submitted.

(b) Definition. For purposes of this
section, Anticipated Transient Without
Scram (ATWS) means an anticipated
operational occurrence as defined in
appendix A of this part followed by the
failure of the reactor trip portion of
the protection system specified in Gen-
eral Design Criterion 20 of appendix A
of this part.

(c) Requirements. (1) Each pressurized
water reactor must have equipment
from sensor output to final actuation
device, that is diverse from the reactor
trip system, to automatically initiate
the auxiliary (or emergency) feedwater
system and initiate a turbine trip
under conditions indicative of an
ATWS. This equipment must be de-
signed to perform its function in a reli-
able manner and be independent (from
sensor output to the final actuation de-
vice) from the existing reactor trip sys-
tem.

(2) Each pressurized water reactor
manufactured by Combustion Engi-
neering or by Babcock and Wilcox must
have a diverse scram system from the

sensor output to interruption of power
to the control rods. This scram system
must be designed to perform its func-
tion in a reliable manner and be inde-
pendent from the existing reactor trip
system (from sensor output to inter-
ruption of power to the control rods).

(3) Each boiling water reactor must
have an alternate rod injection (ARI)
system that is diverse (from the reac-
tor trip system) from sensor output to
the final actuation device. The ARI
system must have redundant scram air
header exhaust valves. The ARI must
be designed to perform its function in a
reliable manner and be independent
(from the existing reactor trip system)
from sensor output to the final actu-
ation device.

(4) BEach boiling water reactor must
have a standby liquid control system
(SLCS) with the capability of injecting
into the reactor pressure vessel a bo-
rated water solution at such a flow
rate, level of boron concentration and
boron-10 isotope enrichment, and ac-
counting for reactor pressure vessel
volume, that the resulting reactivity
control is at least equivalent to that
resulting from injection of 86 gallons
per minute of 13 weight percent sodium
pentaborate decahydrate solution at
the natural boron-10 isotope abundance
into a 2b1-inch inside diameter reactor
pressure vessel for a given core design.
The SLCS and its injection location
must be designed to perform its func-
tion in a reliable manner. The SLCS
initiation must be automatic and must
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be designed to perform its function in a
reliable manner for plants granted a
construction permit after July 26, 1984,
and for plants granted a construction
permit prior to July 26, 1984, that have
already been designed and built to in-
clude this feature.

(5) Each boiling water reactor must
have equipment to trip the reactor
coolant recirculating pumps automati-
cally under conditions indicative of an
ATWS. This equipment must be de-
signed to perform its function in a reli-
able manner.

(6) Information sufficient to dem-
onstrate to the Commission the ade-
quacy of items in paragraphs (c)(1)
through (c)(6) of this section shall be
submitted to the Commission as speci-
fied in §50.4.

(d) Implementation. For each light-
water-cooled nuclear power plant oper-
ating license issued before September
27, 2007, by 180 days after the issuance
of the QA guidance for non-safety re-
lated components, each licensee shall
develop and submit to the Commission,
as specified in §50.4, a proposed sched-
ule for meeting the requirements of
paragraphs (c)(1) through (c)(b) of this
section. Each shall include an expla-
nation of the schedule along with a jus-
tification if the schedule calls for final
implementation later than the second
refueling outage after July 26, 1984, or
the date of issuance of a license au-
thorizing operation above 5 percent of
full power. A final schedule shall then
be mutually agreed upon by the Com-
mission and licensee. For each light-
water-cooled nuclear power plant oper-
ating license application submitted
after September 27, 2007, the applicant
shall submit information in its final
safety analysis report demonstrating
how it will comply with paragraphs
(c)(1) through (c¢)(5) of this section.

[49 FR 26044, June 26, 1984; 49 FR 27736, July
6, 1984, as amended at 51 FR 40310, Nov. 6,
1986; 54 FR 13362, Apr. 3, 1989; 61 FR 39301,
July 29, 1996; 72 FR 49500, Aug. 28, 2007]

§50.63 Loss of all alternating current
power.

(a) Requirements. (1) Each light-water-
cooled nuclear power plant licensed to
operate under this part, each light-
water-cooled nuclear power plant 1li-
censed under subpart C of 10 CFR part

10 CFR Ch. | (1-1-16 Edition)

52 after the Commission makes the
finding under §52.103(g) of this chapter,
and each design for a light-water-
cooled nuclear power plant approved
under a standard design approval,
standard design certification, and man-
ufacturing license under part 52 of this
chapter must be able to withstand for a
specified duration and recover from a
station blackout as defined in §50.2.
The specified station blackout dura-
tion shall be based on the following
factors:

(i) The redundancy of the onsite
emergency ac power sources;

(ii) The reliability of the onsite
emergency ac power sources;

(iii) The expected frequency of loss of
offsite power; and

(iv) The probable time needed to re-
store offsite power.

(2) The reactor core and associated
coolant, control, and protection sys-
tems, including station batteries and
any other necessary support systems,
must provide sufficient capacity and
capability to ensure that the core is
cooled and appropriate containment in-
tegrity is maintained in the event of a
station blackout for the specified dura-
tion. The capability for coping with a
station blackout of specified duration
shall be determined by an appropriate
coping analysis. Licensees are expected
to have the baseline assumptions, anal-
yses, and related information used in
their coping evaluations available for
NRC review.

(b) Limitation of scope. Paragraph (c)
of this section does not apply to those
plants licensed to operate prior to July
21, 1988, if the capability to withstand
station blackout was specifically ad-
dressed in the operating license pro-
ceeding and was explicitly approved by
the NRC.

(¢c) Implementation—(1) Information
Submittal. For each light-water-cooled
nuclear power plant licensed to operate
on or before July 21, 1988, the licensee
shall submit the information defined
below to the Director of the Office of
Nuclear Reactor Regulation by April
17, 1989. For each light-water-cooled
nuclear power plant licensed to operate
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after July 21, 1988, but before Sep-
tember 27, 2007, the licensee shall sub-
mit the information defined in this sec-
tion to the Director of the Office of Nu-
clear Reactor Regulation, by 270 days
after the date of license issuance. For
each light-water-cooled nuclear power
plant operating license application
submitted after September 27, 2007, the
applicant shall submit the information
defined below in its final safety anal-
ysis report.

(i) A proposed station blackout dura-
tion to be used in determining compli-
ance with paragraph (a) of this section,
including a justification for the selec-
tion based on the four factors identi-
fied in paragraph (a) of this section;

(ii) A description of the procedures
that will be implemented for station
blackout events for the duration deter-
mined in paragraph (c¢)(1)(i) of this sec-
tion and for recovery therefrom; and

(iii) A list of modifications to equip-
ment and associated procedures, if any,
necessary to meet the requirements of
paragraph (a) of this section, for the
specified station blackout duration de-
termined in paragraph (c)(1)(i) of this
section, and a proposed schedule for
implementing the stated modifica-
tions.

(2) Alternate ac source: The alternate
ac power source(s), as defined in §50.2,
will constitute acceptable capability to
withstand station blackout provided an
analysis 1is performed which dem-
onstrates that the plant has this capa-
bility from onset of the station black-
out until the alternate ac source(s) and
required shutdown equipment are
started and lined up to operate. The
time required for startup and align-
ment of the alternate ac power
source(s) and this equipment shall be
demonstrated by test. Alternate ac
source(s) serving a multiple unit site
where onsite emergency ac sources are
not shared between units must have, as
a minimum, the capacity and capa-
bility for coping with a station black-
out in any of the units. At sites where
onsite emergency ac sources are shared
between units, the alternate ac
source(s) must have the capacity and
capability as required to ensure that
all units can be brought to and main-
tained in safe shutdown (non-DBA) as
defined in §50.2. If the alternate ac
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source(s) meets the above requirements
and can be demonstrated by test to be
available to power the shutdown buses
within 10 minutes of the onset of sta-
tion blackout, then no coping analysis
is required.

(3) Regulatory Assessment: After con-
sideration of the information sub-
mitted in accordance with paragraph
(c)(1) of this section, the Director, Of-
fice of Nuclear Reactor Regulation,
will notify the licensee of the Direc-
tor’s conclusions regarding the ade-
quacy of the proposed specified station
blackout duration, the proposed equip-
ment modifications and procedures,
and the proposed schedule for imple-
menting the procedures and modifica-
tions for compliance with paragraph (a)
this section.

(4) Implementation Schedule: For each
light-water-cooled nuclear power plant
licensed to operate on or before June
21, 1988, the licensee shall, within 30
days of the notification provided in ac-
cordance with paragraph (c)(3) of this
section, submit to the Director of the
Office of Nuclear Reactor Regulation a
schedule commitment for imple-
menting any equipment and associated
procedure modifications necessary to
meet the requirements of paragraph (a)
of this section. This submittal must in-
clude an explanation of the schedule
and a justification if the schedule does
not provide for completion of the modi-
fications within two years of the notifi-
cation provided in accordance with
paragraph (c)(3) of this section. A final
schedule for implementing modifica-
tions necessary to comply with the re-
quirements of paragraph (a) of this sec-
tion will be established by the NRC
staff in consultation and coordination
with the affected licensee.

[63 FR 23215, June 21, 1988, as amended at 63
FR 50480, Sept. 22, 1998; 72 FR 49501, Aug. 28,
2007]

§50.64 Limitations on the use of highly
enriched uranium (HEU) in domes-
tic non-power reactors.

(a) Applicability. The requirements of
this section apply to all non-power re-
actors.

(b) Requirements. (1) The Commission
will not issue a construction permit
after March 27, 1986 for a non-power re-
actor where the applicant proposes to
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use highly enriched uranium (HEU)
fuel, unless the applicant demonstrates
that the proposed reactor will have a
unique purpose as defined in §50.2.

(2) Unless the Commission has deter-
mined, 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 author-
ized to possess and use HEU fuel in
connection with the reactor’s oper-
ation shall:

(i) Not initiate acquisition of addi-
tional HEU fuel, if low enriched ura-
nium (LEU) fuel acceptable to the
Commission for that reactor is avail-
able when it proposes that acquisition;
and

(ii) Replace all HEU fuel in its pos-
session with available LEU fuel accept-
able to the Commission for that reac-
tor, in accordance with a schedule de-
termined 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 must use
HEU fuel of enrichment as close to 20%
as is available and acceptable to the
Commisson.

(c) Implementation. (1) Any request by
a licensee for a determination that a
non-power reactor has a unique pur-
pose as defined in §50.2 should be sub-
mitted with supporting documentation
to the Director of the Office of Nuclear
Reactor Regulation, U.S. Nuclear Reg-
ulatory Commission, Washington, DC
20555, by September 29, 1986.

(2) (i) By March 27, 1987 and at 12-
month intervals thereafter, each 1i-
censee of a non-power reactor author-
ized to possess and use HEU fuel shall
develop and submit to the Director of
the Office of Nuclear Reactor Regula-
tion a written proposal for meeting the
requirements of paragraph (b) (2) or (3)
of this section. The licensee shall in-
clude in the proposal a certification
that Federal Government funding for
conversion is available through the De-
partment of Energy (DOE) or other ap-
propriate Federal Agency. The licensee
shall also include in the proposal a
schedule for conversion, based upon
availability of replacement fuel accept-
able to the Commisson for that reactor
and upon consideration of other factors
such as the availability of shipping
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casks, implementation of arrange-
ments for the available financial sup-
port, and reactor usage.

(ii) If Federal Government funding
for conversion cannot be certified, the
proposal’s contents may be limited to a
statement of this fact. If a statement
of non-availability of Federal Govern-
ment funding for conversion is sub-
mitted by a licensee, then it shall be
required to resubmit a proposal for
meeting the requirements of paragraph
(b) (2) or (3) of this section at 12-month
intervals.

(iii) The proposal shall include, to
the extent required to effect the con-
version, all necessary changes in the li-
cense, facility, or procedures. Sup-
porting safety analyses should be pro-
vided so as to meet the schedule estab-
lished for conversion. As long as Fed-
eral Government funding for conver-
sion is not available, the resubmittal
may be a reiteration of the original
proposal. The Director of the Office of
Nuclear Reactor Regulation shall re-
view the proposal and confirm the sta-
tus of Federal Government funding for
conversion and, if a schedule for con-
version has been submitted by the 1i-
censee, will then determine a final
schedule.

(3) After review of the safety analysis
required by paragraph (c)(2), the Direc-
tor of the Office of Nuclear Reactor
Regulation will issue an appropriate
enforcement order directing both the
conversion and, to the extent con-
sistent with protection of the public
health and safety, any necessary
changes to the license, facility, or pro-
cedures.

[61 FR 6519, Feb. 25, 1986]

§50.65 Requirements for monitoring
the effectiveness of maintenance at
nuclear power plants.

The requirements of this section are
applicable during all conditions of
plant operation, including normal
shutdown operations.

(a)(1) Each holder of an operating li-
cense for a nuclear power plant under
this part and each holder of a combined
license under part 52 of this chapter
after the Commission makes the find-
ing under §52.103(g) of this chapter,
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shall monitor the performance or con-
dition of structures, systems, or com-
ponents, against licensee-established
goals, in a manner sufficient to provide
reasonable assurance that these struc-
tures, systems, and components, as de-
fined in paragraph (b) of this section,
are capable of fulfilling their intended
functions. These goals shall be estab-
lished commensurate with safety and,
where practical, take into account in-
dustry-wide operating experience.
When the performance or condition of a
structure, system, or component does
not meet established goals, appropriate
corrective action shall be taken. For a
nuclear power plant for which the li-
censee has submitted the certifications
specified in §50.82(a)(1) or 52.110(a)(1) of
this chapter, as applicable, this section
shall only apply to the extent that the
licensee shall monitor the performance
or condition of all structures, systems,
or components associated with the
storage, control, and maintenance of
spent fuel in a safe condition, in a man-
ner sufficient to provide reasonable as-
surance that these structures, systems,
and components are capable of ful-
filling their intended functions.

(2) Monitoring as specified in para-
graph (a)(1) of this section is not re-
quired where it has been demonstrated
that the performance or condition of a
structure, system, or component is
being effectively controlled through
the performance of appropriate preven-
tive maintenance, such that the struc-
ture, system, or component remains
capable of performing its intended
function.

(3) Performance and condition moni-
toring activities and associated goals
and preventive maintenance activities
shall be evaluated at least every refuel-
ing cycle provided the interval between
evaluations does not exceed 24 months.
The evaluations shall take into ac-
count, where practical, industry-wide
operating experience. Adjustments
shall be made where necessary to en-
sure that the objective of preventing
failures of structures, systems, and
components through maintenance is
appropriately balanced against the ob-
jective of minimizing unavailability of
structures, systems, and components
due to monitoring or preventive main-
tenance.
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(4) Before performing maintenance
activities (including but not limited to
surveillance, post-maintenance testing,
and corrective and preventive mainte-
nance), the licensee shall assess and
manage the increase in risk that may
result from the proposed maintenance
activities. The scope of the assessment
may be limited to structures, systems,
and components that a risk-informed
evaluation process has shown to be sig-
nificant to public health and safety.

(b) The scope of the monitoring pro-
gram specified in paragraph (a)(1) of
this section shall include safety related
and nonsafety related structures, sys-
tems, and components, as follows:

(1) Safety-related structures, systems
and components that are relied upon to
remain functional during and following
design basis events to ensure the integ-
rity of the reactor coolant pressure
boundary, the capability to shut down
the reactor and maintain it in a safe
shutdown condition, or the capability
to prevent or mitigate the con-
sequences of accidents that could re-
sult in potential offsite exposure com-
parable to the guidelines in §50.34(a)(1),
§50.67(b)(2), or §100.11 of this chapter,
as applicable.

(2) Nonsafety related structures, sys-
tems, or components:

(i) That are relied upon to mitigate
accidents or transients or are used in
plant emergency operating procedures
(EOPs); or

(ii) Whose failure could prevent safe-
ty-related structures, systems, and
components from fulfilling their safe-
ty-related function; or

(iii) Whose failure could cause a reac-
tor scram or actuation of a safety-re-
lated system.

(¢c) The requirements of this section
shall be implemented by each licensee
no later than July 10, 1996.

[66 FR 31324, July 10, 1991, as amended at 58
FR 33996, June 23, 1993; 61 FR 39301, July 29,
1996; 61 FR 65173, Dec. 11, 1996; 62 FR 47271,
Sept. 8, 1997; 62 FR 59276, Nov. 3, 1997; 64 FR
38557, July 19, 1999; 64 FR 72001, Dec. 23, 1999;
72 FR 49501, Aug. 28, 2007]

EFFECTIVE DATE NOTE: See 64 FR 38551,
July 19, 1999, for effectiveness of §50.65 (a)(3)
and (a)(4).
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§50.66 Requirements for thermal an-
nealing of the reactor pressure ves-
sel.

(a) For those light water nuclear
power reactors where neutron radi-
ation has reduced the fracture tough-
ness of the reactor vessel materials, a
thermal annealing may be applied to
the reactor vessel to recover the frac-
ture toughness of the material. The use
of a thermal annealing treatment is
subject to the requirements in this sec-
tion. A report describing the licensee’s
plan for conducting the thermal an-
nealing must be submitted in accord-
ance with §50.4 at least three years
prior to the date at which the limiting
fracture toughness criteria in §50.61 or
appendix G to part 50 would be exceed-
ed. Within three years of the submittal
of the Thermal Annealing Report and
at least thirty days prior to the start
of the thermal annealing, the NRC will
review the Thermal Annealing Report
and make available the results of its
evaluation at the NRC Web site, http:/
www.nrc.gov. The licensee may begin
the thermal anneal after:

(1) Submitting the Thermal Anneal-
ing Report required by paragraph (b) of
this section;

(2) The NRC makes available the re-
sults of its evaluation of the Thermal
Annealing Report at the NRC Web site,
hitp://www.nrc.gov; and

(3) The requirements of paragraph
(f)(1) of this section have been satis-
fied.

(b) Thermal Annealing Report. The
Thermal Annealing Report must in-
clude: a Thermal Annealing Operating
Plan; a Requalification Inspection and
Test Program; a Fracture Toughness
Recovery and Reembrittlement Trend
Assurance Program; and an Identifica-
tion of Changes Requiring a License
Amendment.

(1) Thermal Annealing Operating Plan.
The thermal annealing operating plan
must include:

(i) A detailed description of the pres-
sure vessel and all structures and com-
ponents that are expected to experi-
ence significant thermal or stress ef-
fects during the thermal annealing op-
eration;

(ii) An evaluation of the effects of
mechanical and thermal stresses and
temperatures on the vessel, contain-
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ment, biological shield, attached pip-
ing and appurtenances, and adjacent
equipment and components to dem-
onstrate that operability of the reactor
will not be detrimentally affected. This
evaluation must include:

(A) Detailed thermal and structural
analyses to establish the time and tem-
perature profile of the annealing oper-
ation. These analyses must include
heatup and cooldown rates, and must
demonstrate that localized tempera-
tures, thermal stress gradients, and
subsequent residual stresses will not
result in unacceptable dimensional
changes or distortions in the vessel, at-
tached piping and appurtenances, and
that the thermal annealing cycle will
not result in unacceptable degradation
of the fatigue life of these components.

(B) The effects of localized high tem-
peratures on degradation of the con-
crete adjacent to the vessel and
changes in thermal and mechanical
properties, if any, of the reactor vessel
insulation, and on detrimental effects,
if any, on containment and the biologi-
cal shield. If the design temperature
limitations for the adjacent concrete
structure are to be exceeded during the
thermal annealing operation, an ac-
ceptable maximum temperature for the
concrete must be established for the
annealing operation using appropriate
test data.

(iii) The methods, including heat
source, instrumentation and proce-
dures proposed for performing the ther-
mal annealing. This shall include any
special precautions necessary to mini-
mize occupational exposure, in accord-
ance with the As Low As Reasonably
Achievable (ALARA) principle and the
provisions of §20.1206.

(iv) The proposed thermal annealing
operating parameters, including bound-
ing conditions for temperatures and
times, and heatup and cooldown sched-
ules.

(A) The thermal annealing time and
temperature parameters selected must
be based on projecting sufficient recov-
ery of fracture toughness, using the
procedures of paragraph (e) of this sec-
tion, to satisfy the requirements of
§50.60 and §50.61 for the proposed period
of operation addressed in the applica-
tion.
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(B) The time and temperature param-
eters evaluated as part of the thermal
annealing operating plan, and sup-
ported by the evaluation results of
paragraph (b)(1)(ii) of this section, rep-
resent the bounding times and tem-
peratures for the thermal annealing op-
eration. If these bounding conditions
for times and temperatures are vio-
lated during the thermal annealing op-
eration, then the annealing operation
is considered not in accordance with
the Thermal Annealing Operating
Plan, as required by paragraph (c)(1) of
this section, and the licensee must
comply with paragraph (c)(2) of this
section.

(2) Requalification Inspection and Test
Program. The inspection and test pro-
gram to requalify the annealed reactor
vessel must include the detailed moni-
toring, inspections, and tests proposed
to demonstrate that the limitations on
temperatures, times and temperature
profiles, and stresses evaluated for the
proposed thermal annealing conditions
of paragraph (b)(1)(iv) of this section
have not been exceeded, and to deter-
mine the thermal annealing time and
temperature to be used in quantifying
the fracture toughness recovery. The
requalification inspection and test pro-
gram must demonstrate that the ther-
mal annealing operation has not de-
graded the reactor vessel, attached pip-
ing or appurtenances, or the adjacent
concrete structures to a degree that
could affect the safe operation of the
reactor.

(3) Fracture Toughness Recovery and
Reembrittlement Trend Assurance Pro-
gram. The percent recovery of RTnpr
and Charpy upper-shelf energy due to
the thermal annealing treatment must
be determined based on the time and
temperature of the actual vessel ther-
mal anneal. The recovery of RTnpr and
Charpy upper-shelf energy provide the
basis for establishing the post-anneal
RTnpr and Charpy upper-shelf energy
for each vessel material. Changes in
the RTnpr and Charpy upper-shelf en-
ergy with subsequent plant operation
must be determined using the post-an-
neal values of these parameters in con-
junction with the projected re-
embrittlement trend determined in ac-
cordance with paragraph (b)(3)(ii) of
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this section. Recovery and reembrittle-
ment evaluations shall include:

(i) Recovery Evaluations. (A) The per-
cent recovery of both RTxpr and
Charpy upper-shelf energy must be de-
termined by one of the procedures de-
scribed in paragraph (e) of this section,
using the proposed lower bound ther-
mal annealing time and temperature
conditions described in the operating
plan.

(B) If the percent recovery is deter-
mined from testing surveillance speci-
mens or from testing materials re-
moved from the reactor vessel, then it
shall be demonstrated that the pro-
posed thermal annealing parameters
used in the test program are equal to
or bounded by those used in the vessel
annealing operation.

(C) If generic computational methods
are used, appropriate justification
must be submitted as a part of the ap-
plication.

(ii) Reembrittlement Evaluations. (A)
The projected post-anneal reembrittle-
ment of RTnpr must be calculated
using the procedures in §50.61(c), or
must be determined using the same
basis as that used for the pre-anneal
operating period. The projected change
due to post-anneal reembrittlement for
Charpy upper-shelf energy must be de-
termined using the same basis as that
used for the pre-anneal operating pe-
riod.

(B) The post-anneal reembrittlement
trend of both RTnpr and Charpy upper-
shelf energy must be estimated, and
must be monitored using a surveillance
program defined in the Thermal An-
nealing Report and which conforms to
the intent of appendix H of this part,
“Reactor Vessel Material Surveillance
Program Requirements.”’

(4) Identification of Changes Requiring
a License Amendment. Any changes to
the facility as described in the final
safety analysis report (as updated)
which requires a license amendment
pursuant to §50.59(c)(2) of this part, and
any changes to the Technical Speci-
fications, which are necessary to either
conduct the thermal annealing or to
operate the nuclear power reactor fol-
lowing the annealing must be identi-
fied. The section shall demonstrate
that the Commission’s requirements
continue to be complied with, and that
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there is reasonable assurance of ade-
quate protection to the public health
and safety following the changes.

(c) Completion or Termination of Ther-
mal Annealing. (1) If the thermal an-
nealing was completed in accordance
with the Thermal Annealing Operating
Plan and the Requalification Inspec-
tion and Test Program, the licensee
shall so confirm in writing to the Di-
rector, Office of Nuclear Reactor Regu-
lation. The licensee may restart its re-
actor after the requirements of para-
graph (f)(2) of this section have been
met.

(2) If the thermal annealing was com-
pleted but the annealing was not per-
formed in accordance with the Thermal
Annealing Operating Plan and the Re-
qualification Inspection and Test Pro-
gram, the licensee shall submit a sum-
mary of lack of compliance with the
Thermal Annealing Operating Plan and
the Requalification Inspection and
Test Program and a justification for
subsequent operation to the Director,
Office of Nuclear Reactor Regulation.
Any changes to the facility as de-
scribed in the final safety analysis re-
port (as updated) which are attrib-
utable to the noncompliances and
which require a license amendment
pursuant to §50.59(c)(2) and any
changes to the Technical Specifica-
tions shall also be identified.

(i) If no changes requiring a license
amendment pursuant to §50.59(c)(2) or
changes to Technical Specifications
are identified, the licensee may restart
its reactor after the requirements of
paragraph (f)(2) of this section have
been met.

(ii) If any changes requiring a license
amendment pursuant to §50.59(c)(2) or
changes to the Technical Specifica-
tions are identified, the licensee may
not restart its reactor until approval is
obtained from the Director, Office of
Nuclear Reactor Regulation and the re-
quirements of paragraph (f)(2) of this
section have been met.

(3) If the thermal annealing was ter-
minated prior to completion, the Ii-
censee shall immediately notify the
NRC of the premature termination of
the thermal anneal.

(i) If the partial annealing was other-
wise performed in accordance with the
Thermal Annealing Operating Plan and
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relevant portions of the Requalifica-
tion Inspection and Test Program, and
the licensee does not elect to take
credit for any recovery, the licensee
need not submit the Thermal Anneal-
ing Results Report required by para-
graph (d) of this section but instead
shall confirm in writing to the Direc-
tor, Office of Nuclear Reactor Regula-
tion that the partial annealing was
otherwise performed in accordance
with the Thermal Annealing Operating
Plan and relevant portions of the Re-
qualification Inspection and Test Pro-
gram. The licensee may restart its re-
actor after the requirements of para-
graph (f)(2) of this section have been
met.

(ii) If the partial annealing was oth-
erwise performed in accordance with
the Thermal Annealing Operating Plan
and relevant portions of the Requali-
fication Inspection and Test Program,
and the licensee elects to take full or
partial credit for the partial annealing,
the licensee shall confirm in writing to
the Director, Office of Nuclear Reactor
Regulation that the partial annealing
was otherwise performed in compliance
with the Thermal Annealing Operating
Plan and relevant portions of the Re-
qualification Inspection and Test Pro-
gram. The licensee may restart its re-
actor after the requirements of para-
graph (f)(2) of this section have been
met.

(iii) If the partial annealing was not
performed in accordance with the Ther-
mal Annealing Operating Plan and the
Requalification Inspection and Test
Program, the licensee shall submit a
summary of lack of compliance with
the Thermal Annealing Operating Plan
and the Requalification Inspection and
Test Program and a justification for
subsequent operation to the Director,
Office of Nuclear Reactor Regulation.
Any changes to the facility as de-
scribed in the final safety analysis re-
port (as updated) which are attrib-
utable to the noncompliances and
which require a license amendment
pursuant to §50.59(c)(2) and any
changes to the technical specifications
which are required as a result of the
noncompliances, shall also be identi-
fied.

(A) If no changes requiring a license
amendment pursuant to §50.59(c)(2) or
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changes to Technical Specifications
are identified, the licensee may restart
its reactor after the requirements of
paragraph (f)(2) of this section have
been met.

(B) If any changes requiring a license
amendment pursuant to §50.59(c)(2) or
changes to Technical Specifications
are identified, the licensee may not re-
start its reactor until approval is ob-
tained from the Director, Office of Nu-
clear Reactor Regulation and the re-
quirements of paragraph (f)(2) of this
section have been met.

(d) Thermal Annealing Results Report.
Every licensee that either completes a
thermal annealing, or that terminates
an annealing but elects to take full or
partial credit for the annealing, shall
provide the following information
within three months of completing the
thermal anneal, unless an extension is
authorized by the Director, Office of
Nuclear Reactor Regulation:

(1) The time and temperature profiles
of the actual thermal annealing;

(2) The post-anneal RTnpr and Charpy
upper-shelf energy values of the reac-
tor vessel materials for use in subse-
quent reactor operation;

(3) The projected post-anneal re-
embrittlement trends for both RTnpr
and Charpy upper-shelf energy; and

(4) The projected values of RTprs and
Charpy upper-shelf energy at the end of
the proposed period of operation ad-
dressed in the Thermal Annealing Re-
port.

(e) Procedures for Determining the Re-
covery of Fracture Toughness. The proce-
dures of this paragraph must be used to
determine the percent recovery of
ARTxpT, Ri, and percent recovery of
Charpy upper-shelf energy, R,. In all
cases, R and R, may not exceed 100.

(1) For those reactors with surveil-
lance programs which have developed
credible surveillance data as defined in
§50.61, percent recovery due to thermal
annealing (R, and R,) must be evalu-
ated by testing surveillance specimens
that have been withdrawn from the
surveillance program and that have
been annealed under the same time and
temperature conditions as those given
the beltline material.

(2) Alternatively, the percent recov-
ery due to thermal annealing (R: and
Ry) may be determined from the results

§50.66

of a verification test program employ-
ing materials removed from the belt-
line region of the reactor vessel® and
that have been annealed under the
same time and temperature conditions
as those given the beltline material.

(3) Generic computational methods
may be used to determine recovery if
adequate justification is provided.

(f) Public information and participa-
tion. (1) Upon receipt of a Thermal An-
nealing Report, and a minimum of 30
days before the licensee starts thermal
annealing, the Commission shall:

(i) Notify and solicit comments from
local and State governments in the vi-
cinity of the site where the thermal an-
nealing will take place and any Indian
Nation or other indigenous people that
have treaty or statutory rights that
could be affected by the thermal an-
nealing,

(ii) Publish a notice of a public meet-
ing in the FEDERAL REGISTER and in a
forum, such as local newspapers, which
is readily accessible to individuals in
the vicinity of the site, to solicit com-
ments from the public, and

(iii) Hold a public meeting on the li-
censee’s Thermal Annealing Report.

(2) Within 15 days after the NRC’s re-
ceipt of the licensee submissions re-
quired by paragraphs (c)(1), (¢)(2) and
(¢)(3)(i) through (iii) of this section, the
NRC staff shall make available at the
NRC Web site, http:/www.nrc.gov, a
summary of its inspection of the li-
censee’s thermal annealing, and the
Commission shall hold a public meet-
ing:

(i) For the licensee to explain to NRC
and the public the results of the reac-
tor pressure vessel annealing,

(ii) for the NRC to discuss its inspec-
tion of the reactor vessel annealing,
and

(iii) for the NRC to receive public
comments on the annealing.

(3) Within 45 days of NRC’s receipt of
the licensee submissions required by
paragraphs (c)(1), (¢)(2) and (c)(3)(1)
through (iii) of this section, the NRC

6For those cases where materials are re-

moved from the beltline of the pressure ves-
sel, the stress limits of the applicable por-
tions of the ASME Code Section III must be
satisfied, including consideration of fatigue
and corrosion, regardless of the Code of
record for the vessel design.
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staff shall complete full documentation
of its inspection of the licensee’s an-
nealing process and make available
this documentation at the NRC Web
site, http:/www.nrc.gov.

[60 FR 65472, Dec. 19, 1995, as amended at 64
FR 48952, Sept. 9, 1999; 64 FR 53613, Oct. 4,
1999]

EFFECTIVE DATE NOTE: See 64 FR 53582,
Oct. 4, 1999, for effectiveness of §50.66 (b) in-
troductory text, paragraphs (b)(4), (c)(2), and
(©)(3)(iid).

§50.67 Accident source term.

(a) Applicability. The requirements of
this section apply to all holders of op-
erating licenses issued prior to Janu-
ary 10, 1997, and holders of renewed li-
censes under part 54 of this chapter
whose initial operating license was
issued prior to January 10, 1997, who
seek to revise the current accident
source term used in their design basis
radiological analyses.

(b) Requirements. (1) A licensee who
seeks to revise its current accident
source term in design basis radio-
logical consequence analyses shall
apply for a license amendment under
§50.90. The application shall contain an
evaluation of the consequences of ap-
plicable design basis accidents! pre-
viously analyzed in the safety analysis
report.

(2) The NRC may issue the amend-
ment only if the applicant’s analysis
demonstrates with reasonable assur-
ance that:

(i) An individual located at any point
on the boundary of the exclusion area
for any 2-hour period following the
onset of the postulated fission product
release, would not receive a radiation
dose in excess of 0.25 Sv (25 rem)?2 total
effective dose equivalent (TEDE).

1The fission product release assumed for
these calculations should be based upon a
major accident, hypothesized for purposes of
design analyses or postulated from consider-
ations of possible accidental events, that
would result in potential hazards not exceed-
ed by those from any accident considered
credible. Such accidents have generally been
assumed to result in substantial meltdown of
the core with subsequent release of appre-
ciable quantities of fission products.

22 The use of 0.25 Sv (25 rem) TEDE is not
intended to imply that this value constitutes
an acceptable limit for emergency doses to
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(ii) An individual located at any
point on the outer boundary of the low
population zone, who is exposed to the
radioactive cloud resulting from the
postulated fission product release (dur-
ing the entire period of its passage),
would not receive a radiation dose in
excess of 0.26 Sv (25 rem) total effective
dose equivalent (TEDE).

(iii) Adequate radiation protection is
provided to permit access to and occu-
pancy of the control room under acci-
dent conditions without personnel re-
ceiving radiation exposures in excess of
0.06 Sv (5 rem) total effective dose
equivalent (TEDE) for the duration of
the accident.

[64 FR 72001, Dec. 23, 1999]

§50.68 Criticality
ments.

(a) Each holder of a construction per-
mit or operating license for a nuclear
power reactor issued under this part or
a combined license for a nuclear power
reactor issued under part 52 of this
chapter, shall comply with either 10
CFR 70.24 of this chapter or the re-
quirements in paragraph (b) of this sec-
tion.

(b) Each licensee shall comply with
the following requirements in lieu of
maintaining a monitoring system capa-
ble of detecting a criticality as de-
scribed in 10 CFR 70.24:

(1) Plant procedures shall prohibit
the handling and storage at any one
time of more fuel assemblies than have
been determined to be safely subcrit-
ical under the most adverse modera-
tion conditions feasible by unborated
water.

(2) The estimated ratio of neutron
production to neutron absorption and
leakage (k-effective) of the fresh fuel in
the fresh fuel storage racks shall be
calculated assuming the racks are
loaded with fuel of the maximum fuel
assembly reactivity and flooded with
unborated water and must not exceed

accident require-

the public under accident conditions. Rather,

this 0.25 Sv (26 rem) TEDE value has been
stated in this section as a reference value,
which can be used in the evaluation of pro-
posed design basis changes with respect to
potential reactor accidents of exceedingly
low probability of occurrence and low risk of
public exposure to radiation.
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0.95, at a 95 percent probability, 95 per-
cent confidence level. This evaluation
need not be performed if administra-
tive controls and/or design features
prevent such flooding or if fresh fuel
storage racks are not used.

(3) If optimum moderation of fresh
fuel in the fresh fuel storage racks oc-
curs when the racks are assumed to be
loaded with fuel of the maximum fuel
assembly reactivity and filled with
low-density hydrogenous fluid, the k-
effective corresponding to this opti-
mum moderation must not exceed 0.98,
at a 95 percent probability, 95 percent
confidence level. This evaluation need
not be performed if administrative con-
trols and/or design features prevent
such moderation or if fresh fuel storage
racks are not used.

(4) If no credit for soluble boron is
taken, the k-effective of the spent fuel
storage racks loaded with fuel of the
maximum fuel assembly reactivity
must not exceed 0.95, at a 95 percent
probability, 95 percent confidence
level, if flooded with unborated water.
If credit is taken for soluble boron, the
k-effective of the spent fuel storage
racks loaded with fuel of the maximum
fuel assembly reactivity must not ex-
ceed 0.95, at a 95 percent probability, 95
percent confidence level, if flooded
with borated water, and the k-effective
must remain below 1.0 (subcritical), at
a 95 percent probability, 95 percent
confidence level, if flooded with
unborated water.

(5) The quantity of SNM, other than
nuclear fuel stored onsite, is less than
the quantity necessary for a critical
mass.

(6) Radiation monitors are provided
in storage and associated handling
areas when fuel is present to detect ex-
cessive radiation levels and to initiate
appropriate safety actions.

(7) The maximum nominal U-235 en-
richment of the fresh fuel assemblies is
limited to five (5.0) percent by weight.

(8) The FSAR is amended no later
than the next update which §50.71(e) of
this part requires, indicating that the
licensee has chosen to comply with
§50.68(b).

(c) While a spent fuel transportation
package approved under Part 71 of this
chapter or spent fuel storage cask ap-
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proved under Part 72 of this chapter is
in the spent fuel pool:

(1) The requirements in §50.68(b) do
not apply to the fuel located within
that package or cask; and

(2) The requirements in Part 71 or 72
of this chapter, as applicable, and the
requirements of the Certificate of Com-
pliance for that package or cask, apply
to the fuel within that package or
cask.

[63 FR 63130, Nov. 12, 1998, as amended at 71
FR 66652, Nov. 16, 2006]

§50.69 Risk-informed categorization
and treatment of structures, sys-
tems and components for nuclear
power reactors.

(a) Definitions.

Risk-Informed Safety Class (RISC)-1
structures, systems, and components
(SSCs) means safety-related SSCs that
perform safety significant functions.

Risk-Informed Safety Class (RISC)-2
structures, systems and components
(SSCs) means nonsafety-related SSCs
that perform safety significant func-
tions.

Risk-Informed Safety Class (RISC)-3
structures, systems and components
(SSCs) means safety-related SSCs that
perform low safety significant func-
tions.

Risk-Informed Safety Class (RISC)—4
structures, systems and components
(SSCs) means nonsafety-related SSCs
that perform low safety significant
functions.

Safety significant function means a
function whose degradation or loss
could result in a significant adverse ef-
fect on defense-in-depth, safety mar-
gin, or risk.

(b) Applicability and scope of risk-in-
formed treatment of SSCs and submittal/
approval process. (1) A holder of a li-
cense to operate a light water reactor
(LWR) nuclear power plant under this
part; a holder of a renewed LWR Ili-
cense under part 54 of this chapter; an
applicant for a construction permit or
operating license under this part; or an
applicant for a design approval, a com-
bined license, or manufacturing license
under part 52 of this chapter; may vol-
untarily comply with the requirements
in this section as an alternative to
compliance with the following require-
ments for RISC-3 and RISC—4 SSCs:
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(i) 10 CFR part 21.

(ii) The portion of 10 CFR 50.46a(b)
that imposes requirements to conform
to Appendix B to 10 CFR part 50.

(iii) 10 CFR 50.49.

(iv) 10 CFR 50.55(e).

(v) The inservice testing require-
ments in 10 CFR 50.55a(f); the inservice
inspection, and repair and replacement
(with the exception of fracture tough-
ness), requirements for ASME Class 2
and Class 3 SSCs in 10 CFR 50.55a(g);
and the electrical component quality
and qualification requirements in Sec-
tion 4.3 and 4.4 of IEEE 279, and Sec-
tions 5.3 and 5.4 of IEEE 603-1991, as in-
corporated by reference in 10 CFR
50.55a(h).

(vi) 10 CFR 50.65, except for para-
graph (a)(4).

(vii) 10 CFR 50.72.

(viii) 10 CFR 50.73.

(ix) Appendix B to 10 CFR part 50.

(x) The Type B and Type C leakage
testing requirements in both Options A
and B of Appendix J to 10 CFR part 50,
for penetrations and valves meeting
the following criteria:

(A) Containment penetrations that
are either 1l-inch nominal size or less,
or continuously pressurized.

(B) Containment isolation valves
that meet one or more of the following
criteria:

(I) The valve is required to be open
under accident conditions to prevent or
mitigate core damage events;

(2) The valve is normally closed and
in a physically closed, water-filled sys-
tem;

(3) The valve is in a physically closed
system whose piping pressure rating
exceeds the containment design pres-
sure rating and is not connected to the
reactor coolant pressure boundary; or

(4) The valve is 1-inch nominal size or
less.

(xi) Appendix A to part 100, Sections
VI(a)(1) and VI(a)(2), to the extent that
these regulations require qualification
testing and specific engineering meth-
ods to demonstrate that SSCs are de-
signed to withstand the Safe Shutdown
Earthquake and Operating Basis Earth-
quake.

(2) A licensee voluntarily choosing to
implement this section shall submit an
application for license amendment
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under §50.90 that
lowing information:

(i) A description of the process for
categorization of RISC-1, RISC-2,
RISC-3 and RISC-4 SSCs.

(ii) A description of the measures
taken to assure that the quality and
level of detail of the systematic proc-
esses that evaluate the plant for inter-
nal and external events during normal
operation, low power, and shutdown
(including the plant-specific prob-
abilistic risk assessment (PRA), mar-
gins-type approaches, or other system-
atic evaluation techniques used to
evaluate severe accident
vulnerabilities) are adequate for the
categorization of SSCs.

(iii) Results of the PRA review proc-
ess conducted to meet §50.69(c)(1)(1).

(iv) A description of, and basis for ac-
ceptability of, the evaluations to be
conducted to satisfy §50.69(c)(1)(iv).
The evaluations must include the ef-
fects of common cause interaction sus-
ceptibility, and the potential impacts
from known degradation mechanisms
for both active and passive functions,
and address internally and externally
initiated events and plant operating
modes (e.g., full power and shutdown
conditions).

(3) The Commission will approve a li-
censee’s implementation of this section
if it determines that the process for
categorization of RISC-1, RISC-2,
RISC-3, and RISC-4 SSCs satisfies the
requirements of §50.69(c) by issuing a
license amendment approving the li-
censee’s use of this section.

(4) An applicant choosing to imple-
ment this section shall include the in-
formation in §50.69(b)(2) as part of ap-
plication. The Commission will ap-
prove an applicant’s implementation of
this section if it determines that the
process for categorization of RISC-1,
RISC-2, RISC-3, and RISC-4 SSCs sat-
isfies the requirements of §50.69(c).

(c) SSC Categorization Process. (1)
SSCs must be categorized as RISC-1,
RISC-2, RISC-3, or RISC-4 SSCs using
a categorization process that deter-
mines if an SSC performs one or more
safety significant functions and identi-
fies those functions. The process must:

(i) Consider results and insights from
the plant-specific PRA. This PRA must
at a minimum model severe accident

contains the fol-
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scenarios resulting from internal initi-
ating events occurring at full power op-
eration. The PRA must be of sufficient
quality and level of detail to support
the categorization process, and must be
subjected to a peer review process as-
sessed against a standard or set of ac-
ceptance criteria that is endorsed by
the NRC.

(ii) Determine SSC functional impor-
tance using an integrated, systematic
process for addressing initiating events
(internal and external), SSCs, and
plant operating modes, including those
not modeled in the plant-specific PRA.
The functions to be identified and con-
sidered include design bases functions
and functions credited for mitigation
and prevention of severe accidents. All
aspects of the integrated, systematic
process used to characterize SSC im-
portance must reasonably reflect the
current plant configuration and oper-
ating practices, and applicable plant
and industry operational experience.

(iii) Maintain defense-in-depth.

(iv) Include evaluations that provide
reasonable confidence that for SSCs
categorized as RISC-3, sufficient safety
margins are maintained and that any
potential increases in core damage fre-
quency (CDF) and large early release
frequency (LERF) resulting from
changes in treatment permitted by im-
plementation of §§50.69(b)(1) and (d)(2)
are small.

(v) Be performed for entire systems
and structures, not for selected compo-
nents within a system or structure.

(2) The SSCs must be categorized by
an Integrated Decision-Making Panel
(IDP) staffed with expert, plant-knowl-
edgeable members whose expertise in-
cludes, at a minimum, PRA, safety
analysis, plant operation, design engi-
neering, and system engineering.

(d) Alternative treatment requirements—
(1) RISC-1 and RISC 2 SSCs. The 1li-
censee or applicant shall ensure that
RISC-1 and RISC-2 SSCs perform their
functions consistent with the cat-
egorization process assumptions by
evaluating treatment being applied to
these SSCs to ensure that it supports
the key assumptions in the categoriza-
tion process that relate to their as-
sumed performance.

(2) RISC-3 SSCs. The licensee or appli-
cant shall ensure, with reasonable con-

§50.69

fidence, that RISC-3 SSCs remain capa-
ble of performing their safety-related
functions under design basis condi-
tions, including seismic conditions and
environmental conditions and effects
throughout their service life. The
treatment of RISC-3 SSCs must be con-
sistent with the categorization process.
Inspection and testing, and corrective
action shall be provided for RISC-3
SSCs.

(i) Inspection and testing. Periodic
inspection and testing activities must
be conducted to determine that RISC-
3 SSCs will remain capable of per-
forming their safety-related functions
under design basis conditions; and

(ii) Corrective action. Conditions
that would prevent a RISC-3 SSC from
performing its safety-related functions
under design basis conditions must be
corrected in a timely manner. For sig-
nificant conditions adverse to quality,
measures must be taken to provide rea-
sonable confidence that the cause of
the condition is determined and correc-
tive action taken to preclude repeti-
tion.

(e) Feedback and process adjustment—
(1) RISC-1, RISC-2, RISC-3 and RISC—4
SSCs. The licensee shall review changes
to the plant, operational practices, ap-
plicable plant and industry operational
experience, and, as appropriate, update
the PRA and SSC categorization and
treatment processes. The licensee shall
perform this review in a timely manner
but no longer than once every two re-
fueling outages.

(2) RISC-1 and RISC-2 SSCs. The li-
censee shall monitor the performance
of RISC-1 and RISC-2 SSCs. The 1li-
censee shall make adjustments as nec-
essary to either the categorization or
treatment processes so that the cat-
egorization process and results are
maintained valid.

(38) RISC-3 SSCs. The licensee shall
consider data collected in §50.69(d)(2)(1)
for RISC-3 SSCs to determine if there
are any adverse changes in perform-
ance such that the SSC unreliability
values approach or exceed the values
used in the evaluations conducted to
satisfy §50.69(c)(1)(iv). The licensee
shall make adjustments as necessary
to the categorization or treatment
processes so that the categorization
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process and results are maintained
valid.

(f) Program documentation, change con-
trol and records. (1) The licensee or ap-
plicant shall document the basis for its
categorization of any SSC under para-
graph (c) of this section before remov-
ing any requirements under §50.69(b)(1)
for those SSCs.

(2) Following implementation of this
section, licensees and applicants shall
update their final safety analysis re-
port (FSAR) to reflect which systems
have been categorized, in accordance
with §50.71(e).

(3) When a licensee first implements
this section for a SSC, changes to the
FSAR for the implementation of the
changes in accordance with §50.69(d)
need not include a supporting §50.59
evaluation of the changes directly re-
lated to implementation. Thereafter,
changes to the programs and proce-
dures for implementation of §50.69(d),
as described in the FSAR, may be made
if the requirements of this section and
§50.59 continue to be met.

(4) When a licensee first implements
this section for a SSC, changes to the
quality assurance plan for the imple-
mentation of the changes in accord-
ance with §50.69(d) need not include a
supporting §50.54(a) review of the
changes directly related to implemen-
tation. Thereafter, changes to the pro-
grams and procedures for implementa-
tion of §50.69(d), as described in the
quality assurance plan may be made if
the requirements of this section and
§50.54(a) continue to be met.

(g) Reporting. The licensee shall sub-
mit a licensee event report under
§50.73(b) for any event or condition
that prevented, or would have pre-
vented, a RISC-1 or RISC-2 SSC from
performing a safety significant func-
tion.

[69 FR 68047, Nov. 22, 2004]

INSPECTIONS, RECORDS, REPORTS,
NOTIFICATIONS

§50.70 Inspections.

(a) Each applicant for or holder of a
license, including a construction per-
mit or an early site permit, shall per-
mit inspection, by duly authorized rep-
resentatives of the Commission, of his
records, premises, activities, and of li-
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censed materials in possession or use,
related to the license or construction
permit or early site permit as may be
necessary to effectuate the purposes of
the Act, as amended, including Section
105 of the Act, and the Energy Reorga-
nization Act of 1974, as amended.

(b)(1) Each licensee and each holder
of a construction permit shall, upon re-
quest by the Director, Office of Nuclear
Reactor Regulation or Director, Office
of New Reactors, as appropriate, pro-
vide rent-free office space for the ex-
clusive use of the Commission inspec-
tion personnel. Heat, air conditioning,
light, electrical outlets, and janitorial
services shall be furnished by each li-
censee and each holder of a construc-
tion permit. The office shall be conven-
ient to and have full access to the facil-
ity and shall provide the inspector both
visual and acoustic privacy.

(2) For a site with a single power re-
actor or fuel facility licensed under
part 50 or part 52 of this chapter, or a
facility issued a manufacturing license
under part 52, the space provided shall
be adequate to accommodate a full-
time inspector, a part-time secretary
and transient NRC personnel and will
be generally commensurate with other
office facilities at the site. A space of
250 square feet either within the site’s
office complex or in an office trailer or
other onsite space is suggested as a
guide. For sites containing multiple
power reactor units or fuel facilities,
additional space may be requested to
accommodate additional full-time in-
spector(s). The office space that is pro-
vided shall be subject to the approval
of the Director, Office of New Reactors,
or the Director, Office of Nuclear Reac-
tor Regulation. All furniture, supplies
and communication equipment will be
furnished by the Commission.

(3) The licensee or construction per-
mit holder shall afford any NRC resi-
dent inspector assigned to that site, or
other NRC inspectors identified by the
Regional Administrator as likely to in-
spect the facility, immediate unfet-
tered access, equivalent to access pro-
vided regular plant employees, fol-
lowing proper identification and com-
pliance with applicable access control
measures for security, radiological pro-
tection and personal safety.
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