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Director, Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Subject:

NEI White Paper, "Treatment of Operational Leakage from ASME
Class 2 and 3 Components"

Dear Ms. Haney:
This letter is addressed to you in your capacity as Chairman of the NRC Licensing
Action Task Force (LATF). NEI has prepared the attached White Paper to
document industry concerns with Appendices C.11 and C.12 in the NRC guidance
on operability determinations and functionality assessments that was published in
Regulatory Issue Summary 2005-20, "Revision to Guidance Formerly Contained in
NRC Generic Letter 91-18, 'Information to Licensees Regarding Two NRC
Inspection Manual Sections on Resolution of Degraded and Nonconforming
Conditions and on Operability."' The White Paper describes the potentially adverse
implications of using an NRC guidance document to define component operability.
NEI requests that NRC review and comment on the White Paper.
In the near term, NEI requests that NRC promptly publish interim guidance that
endorses a process similar to that described in Generic Letter 90-05, "Guidance for
Performing Temporary Non-Code Repair of ASME Code Class 1, 2, and 3 Piping,"
for temporary acceptance of flaws in Class 3 components. The objective is to
preclude unnecessary plant shutdowns. Timely action is requested because the
guidance contained in RIS 2005-20 has become an inspection issue for several
licensees.
In the longer term, NEI recommends that NRC and industry hold working meetings
to develop revisions to Appendices C.11 and C.12. As a starting point, NEI has
included proposed revisions after the White Paper. The objective would be to reach
consensus on the regulatory treatment for operational leakage and the evaluation of
flaws in ASME Code Class 1, 2, and 3 components.
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As a separate matter, NEI believes that it is inappropriate for NRC to use
inspection procedures or generic communications to revise or reinterpret operability
requirements that are the purview of plant-specific Technical Specifications. In this
regard, our concerns are similar to those expressed in OIG-05-A-19, "Audit of NRC's
Generic Communications Program," issued by the NRC Office of the Inspector
General on September 30, 2005.
If you have questions or require additional information, please contact me at (202)
739-8138 Giwrenei.org) or Mike Schoppman at (202) 739-8011 (masC;.nei.org).
Sincerely,

Sac Roe
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c:

William H. Bateman, NRC, Division of Component Integrity
Thomas H. Boyce, NRC, Technical Specifications Branch
Terrence L. Chan, NRC, Piping & NDE Branch
Christopher I. Grimes, NRC, Division of Policy and Rulemaking
John A. Grobe, NRC, Division of Component Integrity
Edwin M. Hackett, NRC, Division of Operating Reactor Licensing
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1.0

PURPOSE

The purpose of this White Paper is three-fold:
1.

Describe the operational implications of Appendices C.I1 and C.12 in
the NRC Inspection Manual chapter (Reference 1) that was published
in Regulatory Issue Summary (RIS) 2005-20 (Reference 2),

2.

Request near-term, interim guidance for the treatment of through-wall
flaws in ASME Class 3 components.

3.

Recommend working meetings to reach consensus on the treatment of
operational leakage and the evaluation of flaws in ASME Code Class 1,
2, and 3 components.

2.0

PROBLEM STATEMENT

The NRC guidance in Appendices C.1:L and C.12 of Reference 1 defines an ASME
Class 1, 2, or 3 component as inoperable if it has a through-wall flaw, i.e., if it
exhibits any amount of pressure boundary leakage. This guidance was distributed
publicly by a generic communication (Reference 2). Thus, it appears that NRC has
used internal processes (i.e., the NRC Inspection Manual and a Regulatory Issue
Summary) to define operability differently from the way it is defined in the
Standard Technical Specifications. Industry is concerned that a default definition
of inoperability that precludes a licensee from conducting an "immediate
determinations of operability may constitute a backfit because it was not
promulgated as a formal licensing action.
A default definition of inoperability establishes a potential shutdown scenario for
any small operational leak in a Code Class component that is subject to a Technical
Specification (TS) Limiting Condition for Operation (LCO). The NRC guidance
states that the plant operator must enter the LCO and restore component
operability within a specified time or take additional action in accordance with the
LCO action statement. In many cases, the additional action is a plant shutdown.
To preclude plant shutdown, the plant operator must characterize the flaw
geometry by non-destructive examination (NDE) in accordance with Code
requirements within the time allowed by the LCO and, if supported by the NDE
results, declare the component operable or 'operable but degraded." If the LCO
time limit is not long enough to complete the Code characterization of the flaw, the
plant operator must initiate reactor shutdown. The time constraint is most acute if
the flaw is in a common header that affects an entire system. If the system is
declared inoperable, the plant operator may have as little as 1 hour to initiate
shutdown. It is NEI's position that a plant shutdown may not be the most effective
I
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response, from either a safety or risk perspective, to the discovery of a through-wall
flaw in a Code component during plant operation. Furthermore, operability is
defined by plant-specific Technical Specifications, which have precedence over
guidance documents and generic communications.
3.0

EVALUATION

3.1

Impact of NRC Guidance

At least 12 utility companies, with 37 units at 23 sites, could experience a shutdown
scenario if they implement the NRC's operability guidance as currently written (see
Table 1 for a summary by reactor type and Region).
3.1.1 Single-Train Inoperability
At least 12 utility companies, with 37 units at 23 sites, have TS LCOs for
Class 2 and 3 systems. If a Class 3 component with operational leakage were
to be declared inoperable, as discussed in NRC Appendices C.11 and C.12, a
through-wall leak would render one train of the system inoperable.
3.1.2 Multiple-Train Inoperability
As a subset of Section 3.1.1, several units have common headers in Class 2
and 3 systems. If a Class 2 or 3 component with operational leakage in a
common header were to be declared inoperable, as discussed in NRC
Appendices C.1 1 and C.12, a through-wall leak would require initiation of
unit shutdown within one hour.
3.1.3 Value-Impact
Implementing the operability determination guidance in NRC Appendices
C.11 and C.12 will have cost and risk impacts at operating commercial
nuclear plants. The impacts derive from:
*
shutdown transition safety/risk implications
*
procedure changes
training program changes
*
the cost of additional shutdowns
NEI considers the value of initiating a plant shutdown due to a through-wall
leak in a Class 2 or 3 component to be offset by the impacts listed above.

2
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3.2

Comparison of NRC Guidance with Industry Practice
3.2.1 NRC Guidance
The first paragraph,
states:

7th

sentence, of NRC Appendix C. 11 (Flaw Evaluation)

"If the flaw is through-wall or does not meet the limits established by the
Code, the component and part of the system containing the flaw is
inoperable."
The third paragraph, 3rd sentence, of NRC Appendix C. 12 (Operational
Leakage from Class 1, 2, and 3 Components) states:
"Upon discovery of leakage from a Class 1, 2, or 3 pressure boundary
component (pipe wall, valve body, pump casing, etc.), the licensee must
declare the component inoperable."
Alternatively, other sections in Reference 1 allow more flexibility than
Appendices C.1 1 and C.12. For example, Section 3.9 (Reasonable
Expectation) underscores the importance of flexibility in making sound
operability determinations:
"Reasonable Expectation: The discovery of a degraded or nonconforming
condition may call the operability of one or more SSCs into question. A
subsequent determination of operability should be based on the licensee's
"reasonable expectations" from the evidence collected, that the SSCs are
operable and that the operability determination will support that
expectation. Reasonable expectation does not mean absolute assurance
that the SSCs are operable. The SSCs may be considered operable when
there is evidence that the possibility of failure of an SSC has increased,
but not to the point of eroding confidence in the reasonable expectation
that the SSC remains operable. The supporting basis for the reasonable
expectation of SSC operability should provide a high degree of confidence
that the SSCs remain operable. It should be noted that the standard of
"reasonable expectation' is a high standard, and that there is no such
thing as an indeterminate state of operability; an SSC is either operable
or inoperable." [emphasis added]
Similarly, Section 6.0 (Operations Based on Operability Determinations)
states that a component or system in a degraded or nonconforming condition
may be considered "operable but degraded" if it is capable of performing its

3
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required safety function and meets applicable technical specification
requirements.
In contrast to the language in the body of Reference 1, NRC Appendices C.11
and C.12 default to a restrictive definition of inoperability that precludes a
licensee from exercising judgment to reach a "reasonable expectation" of
operability for Class 2 or 3 components with through-wall leaks.
3.2.2 Industry Practice
Plant shutdown in response to operational leakage from moderate energy
components is contrary to typical industry practice. For example, in the
event of a pinhole leak in moderate energy Class 3 piping, licensees apply
engineering judgment to determine if the component remains operable based
on its ability to accomplish its intended safety function. A follow-up
evaluation is then conducted in accordance with the guidance in Generic
Letter 90-05 (Reference 3) for temporary acceptance of flaws in Class 3
piping. If the acceptance criteria of GL 90-05 are satisfied, a followup relief
request is submitted to NRC in accordance with 10 CFR 50.55a (Reference 4).
If the acceptance criteria are not; satisfied, the component is declared
inoperable and the licensee enters the TS LCO for the affected component or
system.
In addition, ASME Code Cases approved by the NRC in Regulatory Guide
1.147 (Reference 5) may provide different methods of evaluating and
establishing structural integrity of piping with through-wall flaws.
The factors that can be used to support a presumption of operability upon
discovery of a thru-wall flaw in at Class 2 or 3 component are:
*
*
*
&
*

*
*
*

TS surveillance requirements are met
Design basis safety functions can be accomplished
System pressure and temperature
Applicability of relevant ASME Code and Code Cases
Flaw location
Low impact on surrounding equipment due to leakage
Low potential for flaw propagation (based on visual examination)
Bounding operating experience from previous leakage events and
associated inspections and analyses
Risk information (PRA considerations)
Engineering judgment

4
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3.3

10 CFR 50.55a and the ASME Code

10 CFR 50-55a invokes the inservice inspection rules of ASME Section XI
(Reference 6). However, Section XI rules are not intended to apply to all flaws in all
components at all times.
3.3.1 Applicability of ASME Section XI
NRC Appendix C. 11 currently states:
'If a flaw is discovered by any means (including surveillance,
maintenance activity, or inservice inspection) in a system subject to
Code requirements (whether during normal plant operation, plant
transition, or shutdown operation) the flaw must be promptly evaluated
using Code rules."
This guidance applies Section XI flaw acceptance and evaluation standards to
all component flaws regardless of how they are identified. However, the
inservice inspection rules of Section XI apply only to Section XI inservice
inspections and tests, not to flaws identified during the performance of
maintenance activities, plant walk-downs, or other inspection activities that
are not under the jurisdiction of Section XI. For example:
IWA- 1100 states, "This Division provides requirements for inservice
inspection and testing of light water nuclear power plants."
.

IWA-3100(a) states, "Evaluation shall be made of flaws detected
during an inservice examination as required by IWB-3000 for Class 1
pressure retaining components, IWC-3000 for Class 2 pressure
retaining components, IWD-3000 for Class 3 pressure retaining
components, IWE-3000 for Class MC pressure retaining components,
or IWF-3000 for component supports."
IWA-3300(a) states, "Flaws detected by the pre-service and inservice
examinations shall be sized by .... "
IWB-1100 states, 'This Subsection provides requirements for inservice
inspection of Class 1 pressure retaining components and their welded
attachments in light-water cooled plants."

5
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The limited applicability of the inservice inspection rules of ASME Section XI
is illustrated by the three ASME Section XI interpretations described below:
3.3.1.1

XI-1-89-67

Question:

Is it a requirement of Section XI that additional
examinations be performed within the same
Examination Category for flaws detected outside the
course of an inservice examination that exceed the
standards of IWB/IWC/IWD/IWF-3000?

Response:

Section XI does not address additional examinations
for flaws detected outside the course of an inservice
examination.

3.3.1.2

XI-1-92-03

Question:

Do the provisions of Section XI, IWA-5250 apply to
leakage found at times other than during a system
pressure test?

Response:

No

3.3.1.3

XI-1-92-19

Question 1: If leakage identified during the conduct of a visual
(VT-2) examination performed in conjunction with a
Section XI required pressure test (Table IWA-52101) exceeds the acceptance criteria of IWB-3000, IWC3000, and IWD-3000, are corrective measures
required in accordance with IWA-5250(a) prior to
continued service?
Response 1: Yes.
Question 2: Does leakage identified during the conduct of normal
plant operation, but not in conjunction with a
Section XI required pressure test (Table IWA-52101), require corrective measures in accordance with
IWA-5250(a)?
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Response 2: No. Section XI, IWA-5250(a) does not apply during
normal plant operation.
This position is also supported by Volume 2 of the Companion Guide to the
ASME Boiler & Pressure Vessel Code (Reference 7). With respect to the
three interpretations cited above, paragraph 28.4.1 of the Companion Guide
states:
"The referenced interpretations ... include several examples of how
ASME Section XI does not provide requirements for the evaluation and
acceptance of flaws identified by means other than a required inservice
inspection or examination. Thus, if a flaw is found by other than a
required inservice examination, no corrective action is prescribed by
Section XI."
As described above, the inservice inspection rules of ASME Section XI apply
only to flaws identified during the performance of Section XI inservice
inspections and tests. Nevertheless, the repair/replacement rules of IWA4000 always apply regardless of how a flaw is identified. For example, flaws
identified during an ASME Section XI inservice inspection, plant walkdown,
or plant maintenance are subject to the repair/replacement rules of IWA4000. As stated in IWA-4110(a):
"The requirements of this Article apply regardless of the reason for
the repair/replacement activity or the method that detected the
condition requiring the repair/replacement activity."
3.3.2 Section XI Acceptance Standards and Flaw Evaluation Rules
Appendix C. 11 applies Section XI acceptance standards and flaw evaluation
rules to any flaw that could be identified in the Section XI pressure boundary.
However, Section XI acceptance standards and flaw evaluation rules apply
only to welds and materials for which an inservice inspection is required.
There are many flaws (e.g., through-wall flaws in pipes or pipe elbows) that
could be identified during plant maintenance or inspection activities for
which there are no applicable Section XI acceptance standards or flaw
evaluation rules.
3.3.2.1

Acceptance Standards

Section XI inservice inspection requirements are specified in the tables
of IWB, IWC, IWD, IWE, and IWF-2500 depending on the classification
of the component (e.g. ASME Class 1, 2, 3, MC, or NF, respectively).
7
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For a given examination category, these tables identify all required
inservice inspections for specific welds (and materials), examination
methods, inspection acceptance standards, and other pertinent
information. Because Section XI acceptance standards are delineated
in 1WB, IWC, IWTD, IWE -3500 and IWF-3400 (for supports), the tables
of IWX-2500 simply refer to the applicable paragraphs in IWX-3000 to
invoke the required acceptance standards.
Section XI acceptance standards either do not apply or do not exist for
welds and materials that do not require inservice inspection pursuant
to the tables in IWX-2500. While Section XI acceptance standards may
exist for some welds and materials that are exempt from inservice
inspections, there are many cases where there are no Section XI
acceptance standards. Examples of cases for which ASME Section XI
acceptance standards do not exist are:
Base materials including base material repair welds in ASME
Class 1 vessels (other than reactor pressure vessels) such as
pressurizers, steam generators, and heat exchangers
Base materials including base material repair welds in ASME
Class 1, 2, and 3 piping
Base material including base material repair welds in ASME
Class 2 and 3 vessels, pumps, and valves
ASME Class 1, 2, and 3 partial penetration welds such as those
used to attach instrument nozzles to reactor coolant pressure
boundary components
3.3.2.2

Flaw Evaluation Rules

Flaws that comply with the acceptance standards of IWB, IWC, IWD, IWE 3500 and IWF-3400 (for supports) are "acceptable as is" without further
action. If flaws do not comply with these acceptance standards, the
components containing the flaws may be corrected by a repair or replacement
activity, or may be accepted by a supplemental examination or an IWX-3600
flaw evaluation. This position is consistent with IWA-3100(a), which is
quoted on page 5.
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3.3.3 Section Xl and Operability
The inservice inspection requirements of Section XI are established to
identify and monitor degradation in components and systems due to
mechanisms such as corrosion and fatigue. When a flaw is detected during a
Section XI inservice inspection. the flaw is evaluated in accordance with
IWA-3100(a). If the flaw complies with these standards, it is "acceptable as
is," and the component containing the flaw is acceptable for continued
service. If the flaw does not comply with these standards, the component
containing the flaw cannot be returned to service until the component is
repaired, replaced; accepted by supplemental examination, or accepted by a
flaw evaluation in accordance with IWX-3600. In these cases, the acceptable
continued service of a component is directly affected by the performance of
Section XI inservice inspections.
However, the inservice inspection provisions of Section XI do not apply to
flaws identified by plant maintenance and inspection activities outside the
scope of Section XI. Therefore, if a flaw (though-wall or non-through-wall) is
identified in an ASME Class 2 or 3 component during activities not
associated with ASME Section XI, the acceptability of continued service of
the component or system is not covered by Section XI.
The ASME Code does not address "operability" in the same context as the
Technical Specifications. The senior reactor operator on shift is responsible
for making Technical Specification operability determinations. Information
from many sources, including ASME Code inspections and evaluations, may
be factored into an operability determination. The ASME Code by itself
should not be the sole determinant of operability.
4.0

CONCLUSIONS

The acceptability of a component or system for continued service is not based on
ASME Section XI except when the flaw is identified while performing a Section XI
inservice inspection. Furthermore, a Class 2 or 3 component should not be declared
inoperable, as specified in NRC guidance (Reference 1), based solely on the
discovery of a through-wall leak if the leak would not prevent the component from
performing its design-basis safety function. The corresponding operability
determination should be conducted based on flaw characterization, degradation
mechanism, structural integrity, flaw evaluation, and leakage effects. The full
range of analytical information and techniques should be applied to determine if the
component is operable, operable but degraded, or inoperable.

9
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A typical sequence for identifying, evaluating, and repairing a through-wall flaw in
an ASME moderate energy Class 2 or 3 component is:
* discover the flaw,
* establish the scope of the operability determination in accordance with Section
4.4 (Scope of Operability Determinations) in Reference 1,
* determine if there is reasonable assurance that component failure will not occur
before repair,
• perform an "immediate determination" of operability to determine if the leaking
component is operable, "operable but degraded," or inoperable,
* include engineering judgment and operating experience in the immediate
operability determination,
* if the component is determined inoperable, follow the plant-specific TS,
* if the component is determined operable but degraded, perform expeditious NDE
to characterize the flaw,
* use the results of the NDE in an engineering analysis to make a timely
confirmation of operability in support of the immediate determination,
* perform expeditious flaw repair in accordance with the corrective action
program, and
* keep the NRC resident inspector informed during the process.
Operability is defined by plant-specific Technical Specifications, which take
precedence over NRC Regulatory Issue Summaries and the NRC Inspection
Manual. For components that exhibit operational leakage, licensees should base
immediate determinations of operability on a reasonable expectation that a leaking
component is capable of performing its design-basis safety function(s) and that
subsequent flaw characterization will confirm that expectation.
5.0
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Table 1

Industry Survey
(response from approximately 1/3 of operating units)
Units that could experience a TS shutdown scenario if a
Class 3 component with a pinhole leak is defined as inoperable on discovery
units
1

Utility
A

PWR
x

BWR
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1

2

x

2

A

2

x
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B
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1
1
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x
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x
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1
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F
F
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E
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4
2
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x
x

1
1
2
2
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4
2

x

x

1

x

4

2_

x

1

x
x

_2

12

4

1

_
_

2

NEI Markup of Appendices C-1l and C-12 to
NRC Inspection Manual, Part 9900: Technical Guidance
"OperabilityDeterminations & FunctionalityAssessments for Resolution of Degraded or
Nonconforming ConditionsAdverse to Quality or Safety"

C.1 I Flaw Evaluation
In accordance with 10 CFR 50.55a(g), structural iRtegri4tyinservice inspection must be
mnaintained-performed in conformance with ASME Code Section Xl for those parts of a
system that are subject to Code requirements. The Code contains rules describing
acceptable means of inspecting welds in piping, vessels, and areas of high-stress
concentration. The Code also specifies acceptable flaw sizes based on the material
type, location, and service of the system within which the flaw is discovered. If the flaw
exceeds the generally acceptable limits, the Code also describes an alternate method
by which a refined calculation may be performed to evaluate the acceptability of the
flaw. At no time does the Code allow an unrepaired through-wall flaw to be returned to
service. If a flaw is discovered by any means (including surveillance, maintenance
actiVitY, or

ir6icPe inection;) in a system EsbjeGt o Code requirements (whether

dUring normal plaRt oper-atin, plant transition, or shutdow

rtinuring an

inservice inspection of a system subiect to ASME Code inservice inspection
requirements, the flaw must be promptly evaluated using Code rules. If the flaw is
through-wall or does not meet the limits established by the Code, the component and
part of the system containing the flaw is inoperableunacceptable for continued service.
If the flaw is within the limits established by the Code, the component and part of the
system is operableacce table for continued service. However, the licensee should
determine how long the flawed component will remain operable-in service before the
flaw grows to exceed Code limits.
Evidence of leakage from the pressure boundary indicates the presence of a throughwall flaw. It may be possible to use visual methods to determine the exterior
dimension(s) and orientation of a through-wall flaw in a leaking component. When the
outside surface breaking dimension of a through-wall flaw is small, the length and extent
of the flaw inside the component wall may be quite long and potentially outside the limits
cetablished by the Code. For these reasons, the-component is declared inoperable
while methods such as ultrasonic examination arc performed to characterize the actual
geometry of the through wall flawo erability is based on identification of the degradation
mechanism, verification of structural integrity, performance of a flaw evaluation, and
assessment of the effects of leakage. There must be a reasonable expectation of
operability for the component to be considered 'operable but degraded" during the
aforementioned steps.
Generic Letter 90-05, "Guidance for Performing Temporary Non-Code Repair of ASME
Code Class 1,2, and 3 Piping," and Code Case N-513-1, Evaluation Criteria for
Temporary Acceptance of Flaws in Moderate Energy Class 2 or 3 Piping, Section Xl,
Division 1," describe acceptable alternate means for evaluating and accepting flaws in
moderate-energy piping. Generic Letter 90-05 describes a method by which a flaw not
acceptable under the Code may be returned to service without prior NRC approval. It
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NRC Inspection Manual, Part 9900: Technical Guidance
"OperabilityDeterminations& FunctionalityAssessments for Resolution of Degraded or
Nonconforming Conditions Adverse to Quality or Safety"
also describes an acceptable method for obtaining NRC relief from Code requirements
under 10 CFR 50.55a. Because an evaluation and acceptance of a flaw, using the
guidance in GL 90-05, is not in conformance with the requirements of the Code, the
relief must be reported to the NRC, as stated in GL 90-05. If a flaw meets the guidance
of GL 90-05, the system containing the flaw is operable.
When a Code Cases that describes methods, criteria, or requirements different from the
Code of record referenced in 10 CFR 50.55a, cannot be used without prior NRC review
and approval unless they are endorsed in Regulaterf Guide 1.147, "Insewrice InRspection
Code Case Acceptability, ASME Section Xl, Division 1 "but the Code Case has not
been endorsed by the NRC, its use must be approved by a plant-specific relief request.
NRC Code Cases N 513, whiGhthat describes an acceptable alternatives to the
methods described in the Code for the acceptance of a flaw in a Glass 3 moderateenergy piping systernis are endorsed in RG 1.147. A flaw that is evaluated in
accordance with , and meets the acceptance criteria ofga RG 1.147 Code Case N 513
is acceptable to both ASME and to the NRC. If the flaw does not satisfy the
requirements of Code Case N 513, the system containing the flaw is inoperable.
NRC has accepted Code Case N 513 for application in the licensees inservicc
inspection programs, with the following Gonditiens:
a. Specific safe

factors in paragraph 4. of Code Case N 513 must be satisfied, and

b. Code Case N 513 May not be applied to:
(1) compRonnts other than pipe and tubin§
(2) leakage through a gasket,

(3) threaded connections employing nonstructura seal welds for leakage prevention

(through-seal weld leakage is not a structural flaw, but thread integrity must be

ntained), and
4) degraded- Oket welds.
If a flaw exceeds the thresholds of the ASME Code, Generic Letter 90 05, Code Case
N 513, or any other applicable NRC approved Code Case, the system containing the
flaw is inoperable until the NRC approves an alternative analysis, evaluation, or
calculation to justify the system's return to service with the flaw and the subsequent
operability of the system. The inoperable system is subject to the applicable TS LCO
before receiving the NRC approval for the alternative analysis, evaluation, or

calculation.
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C.12 Operational Leakaqe from Code Class 1, 2, and 3 Components
Leakage from the reactor coolant system, as specified in TSs, is limited to specified
values in the TSs depending on whether the leakage is from identified, unidentified, or
specified sources such as the steam generator tubes or reactor coolant system
pressure isolation valves. If the leakage exceeds TS limits, the LCO must be declared
not met and the applicable conditions must be entered. For identified reactor coolant
system leakage within the limits of the TS, the licensee should determine operability for
the degraded component and include in the determination the effects of the leakage on
other components and materials.
Existing regulations aRd TSs require that the structural integrity of ASME Code Class 1,
2, and 3 components be maintained in accordance with the ASME Code. In the case of
specific types of degradation, other regulator' requirements must also be met. If a leak
is discovered in a Class 1, 2, or 3 component in the conduct of an inservice inspection,
maintenance activity, or facility operation, corrective measures may require repair or
replacement activities in accordance with IWA-4000 of Section Xl. In addition, the
leaking component should be evaluated for flaws according to IWB-3000, which
addresses the analytical evaluation and acceptability criteria for flaws.
The T-s do not permit aRy reactorFcoorInt pressure bouRdar' (RCPB) leakage. The

operational leakage LCC must be declared not met when pressure boundary leakage is
occurring. Upon discover' of ILeakage from a Class 1, 2, or 3 pressure boundary
component (pipe wall, valve body, pump casing, etc.), the licensee must declare the
component inoperable. Evidence of leakage from the pressure boundary indicates the
presence of a through-wall flaw. It may be possible to use visual methods to determine
the exterior dimension(s) and orientation of a throughwall flaw in a leaking component.
When the outside surface breaking dimension of a through-wall flaw is small, the length
and extent of the flaw inside the component wall may be quite long and potentially
outside the limits established by the Code. For these reasons the component is
declared inoperable while methods such as ultrasonic examination are performed to
characterize the actual geometry of the through wall flaw. However, after declaring
inoperability for leakage from Class 2 and 3 moderate-energy piping, the licensee may
evaluate the structural integrity of the piping by fully characterizing the extent of the flaw
using volumetric methods and evaluating the flaw using the criteria of paragraph C.3.a
of Enclosure I to GL 90-05. If the flaw meets the criteria, the piping can subsequently
be deemedis confirmed 'operable but degraded" until relief from the applicable Code
requirement or requirements is obtained from the NRC. Alternatively, the licensee can
evaluate the structural integrity of leaking Class 2 and 3 moderate-energy piping using
the criteria of Code Cases N 513, which is approved with limitations imposed by the
NRG staff(includinq limitations) that are endorsed in RG 1.147 and incorporated by
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reference in 10 CFR 50.55(a)(b)(2)(xiii). The limitations imposed by the NRC staff arc
as follows:

a. Specific safety factors in paragraph 4.0 of Code Caso N 513 must be satisfied, and
b. Code Case N 513 may not be applied Weo(1) components other than pipe and tubing,
(2)

Leakage

tha soya

gasket,

(3) threaded GoRnections employing nonRstructural sea! welds for

leakage

preventionR

(through sea! weld leakage is not a structural flaw, but thread integrity must be
maintained), and
(4) degraded scGket welds
Following the declaration of inoperability, the licensee may also decide to evaluate the
structural integrity of leaking Class 2 or 3 moderate energy piping using the criteria of
Code Case N 513 1. The same limitations imposed by the NRC staff on Code Case N
513 apply to Code Case N 513 1. Code Case N 513 1 has been reviewed and found
acceptable by the NRC. However, Code Case N 513 1 has not yet been incorporated
into RG 1.147 or the Code of Federal Regulations for generic use. Therefore, until Code
Case N 513 1 is approved for generic use in either RG 1.117 or 10 CFR 50.55a, the
licensee must request relief and obtain NRC approval to use Code Case N 513 4.
If the piping meets the criteria of ASME Code Case N-513-1, continued temporary
service of the degraded piping components is permitted. If the licensee decides to
control the leakage by mechanical clamping means, the requirements of Code Case
523-2, "Mechanical Clamping Devices for Class 2 and 3 Piping Section Xl, Division 1,"
may be followed, as referenced in 10 CFR 50.55a(b)(2)(xiii)RG 1.147. This Code Case
is to maintain the structural integrity of Class 2 and 3 piping which is 6 inches (nominal

pipe size) and smaller and shall not be used on piping larger than 2 inches (nominal
pipe size) when the nominal operating temperature or pressure exceeds 2000F or 275
psig. These and other applicable Code Cases which have been determined to be
acceptable for licensee use without a request or authorization from the NRC are listed in
RG 1.147. These Code Cases do not apply to Class I pressure boundary components.
The NRC has no specific guidance or generically approved alternatives for temporary
repair of flaws (through-wall or non-through-wall) in Class 1, 2, or 3 high-energy system
components, or for Class 2 or 3 moderate-energy system pressure boundary
components other than piping. Therefore, all such flaws in these components must be
repaired in accordance with Code requirements, or relief from Code requirements must
be requested of and approval obtained from the NRC.
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