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5.5 Containment Isolation Group

This is a section of the Baltimore Gas and Electric Company (BGE) License Renewal Application (LRA)
addressing the Containment Isolation (CI) Group. The CI Group was evaluated in accordance with the
Calvert Cliff Nuclear Power Plant (CCNPP) Integrated Plant Assessment (IPA) Methodology described in
Section 2.0 of the BGE LRA. These sections are prepared independently and will, collectively, comprise
the entire BGE LRA.

5.5.1 Scoping

System level scoping describes conceptual boundaries for plant systems and structures, develops screening
tools which capture the 10 CFR 54.4(a) scoping criteria, and then applies the tools to identify systems and
structures within the scope of license renewal. Component level scoping describes the components within
the boundaries of those systems and structures that contribute to the intended functions. Scoping to
determine components subject to aging management review (AMR) begins with a listing of passive intended
functions and then dispositions the device types as either only associated with active functions, subject to
replacement, or subject to AMR either in this report or another report.

Section 5.5.1.1 presents the results of the system level scoping, 5.5.1.2 the results of the component level
scoping, and 5.5.1.3 the results of scoping to determine components subject to an AMR.

Representative historical operating experience pertinent to aging is included in appropriate areas, to provide
insight supporting the aging management demonstrations. This operating experience was obtained through
key-word searches of BGE's electronic database of information on the CCNPP dockets and through
documented discussions with currently assigned cognizant CCNPP personnel.

5.5.1.1 System Level Scoping

This section begins with a description of the CI Group, which includes the boundaries of the group as it
was scoped. The intended functions of the CI Group are listed and are used to define what portions of the
group are within the scope of license renewal.

System Description/Conceptual Boundaries

There are numerous systems that have the CI function and, therefore, contain containment isolation valves
(CIVs), containment penetrations, and the associated piping and test connections. The components that
perform the CI function in systems that are evaluated in other sections of the BGE LRA are included within
those aging management sections; e.g., the containment penetration portions of the Auxiliary Feedwater
System are in Section 5.1 of the BGE LRA. The CI Group largely consists of those CIVs, containment
penetrations, and the associated piping and test connections in systems that either have no other
components within the scope of license renewal or have components that are evaluated in other sections of
the BGE LRA (e.g., the Fire Protection [FP] section).

There are two systems, the Waste Gas (WG) System and the Demineralized Water (DW) System, that have
a system pressure boundary intended function in addition to the CI intended function. The scope of this
report for the WG System includes the WG decay tanks and associated piping, isolation valves, and
instrumentation that provide a pressure boundary for the stored WG. A ruptured WG decay tank is a
Design Basis Event analyzed for CCNPP. The scope of this report does not include DW System
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components beyond those that perform the CI function. Other DW System components support of
Auxiliary Feedwater System operation and are included in the AMR for the Auxiliary Feedwater System.
[Reference 1, Section 1.1.1; References 2 and 3]

Figure 5.5-1 is simplified diagram showing those portions of systems included in the CI Group. It is
provided for information only.

Five of the systems, the FP, Plant Heating (PH), DW, Plant Drains (PD), and Liquid Waste (LW) Systems,
have FP intended functions in addition to the CI intended function. This report does not include any
additional components from these systems because of FP alone. Components in these systems that have
only FP intended functions are evaluated in Section 5.10, Fire Protection, of the BGE LRA. [Reference 1,
Section 1.1.1]

The CI Group is comprised of portions of the following systems: [Reference 1, Section 1.1.1]

FP PD
PH WG
DW LW
Plant Water (PW)

Each of the seven systems comprising the CI Group provide fluid penetrations for the Containment
Building consisting of piping and valves, which meet design basis double barrier criteria. The design basis
governing isolation valve requirement is to minimize fluid leakage through penetrations, not serving
engineered safety feature systems, by a double barrier so that no single, credible failure or malfunction of
an active component can result in loss of isolation or intolerable leakage. The installed double barriers take
the form of closed piping systems, both inside and outside the Containment Building, and various types of
isolation valves. [Reference 2, Section 5.2.1]

Containment isolation valves are designed to ensure leak-tightness and reliability of operation.
Containment isolation globe, check, and gate valves meet the requirements of Manufacturers
Standardization Society Specification MSS-SP-61, and CI butterfly valves meet the requirements of
American Water Works Association C-504. Required valve closing times are achieved by appropriate
selection of valve, operator type, and operator size. [Reference 2, Section 5.2.1]

System Interfaces

The CI Group interfaces with the following plant systems and components: [Reference 1, Section 1.1.2]
¢ Containment Structure;
e Containment Penetrations;
* Reactor Coolant System (RCS);
» Reactor Coolant and Waste Process Sampling;
*  Gas Analyzing Sampling; and

* Engineered Safety Features Actuation System.
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System Scoping Results

The CI Group is within the scope of license renewal based on 10 CFR 54.4(a). The following intended
functions of CI Group systems were determined based on the requirements of §54.4(a)(1) and (2), in
accordance with the CCNPP IPA Methodology: [Reference 1, Section 1.1.3]

»  Provide CI (applies to all seven systems);

* Maintain the pressure boundary of the system (liquid and/or gas) for mitigation of Design Basis
Events (applies to WG and DW Systems); and

* Maintain electrical continuity and/or provide protection of the electrical system.

The following intended functions of the CI Group systems were determined based on the requirements of
10 CFR 54.5(a)(3): [Reference 1, Section 1.1.3]

*  For Environmental Qualification (10 CFR 50.49) - Maintain functionality of electrical components
as addressed by the Environmental Qualification Program, provide information used to assess the
environs and plant conditions during and following an accident, and provide CIV position
indication.

All seven systems in the CI Group also have FP functions that meet the requirements of 10 CFR 54.4(a)(3).
Portions of each of these systems are included in the FP evaluation, discussed in Section 5.10 of the BGE
LRA, for their role in performing passive FP functions. [Reference 1, Sections 1.1.1 and 1.1.3]

All components of the CI Group that support the above functions are safety-related and Seismic
Category 1, and are subject to the applicable loading conditions identified in the Updated Final Safety
Analysis Report (UFSAR) Section 5A.3.2 for Seismic Category 1 systems and equipment design.
[References 1, 4, and 5]

The containment penetration piping up to the first outside CIV is designed in accordance with American
National Standards Institute (ANSI)B31.7, Power Piping Code, Class II. For those penetrations
consisting of two outside CIVs, the piping between the first and second outside valves is designed in
accordance with ANSI B31.7, Class III. Penetrations and associated piping are considered either Class 11
or Class MC for the purposes of the American Society of Mechanical Engineers (ASME) Section XI
Inservice Inspection Program. The portion of the piping associated with the WG decay tanks that does not
provide a CI function is designed to ANSI B31.7, Class III and is considered non-Class for ASME
Section XI. [Reference 1, Attachment 3s for pipe; References 6 through 11]

Operating Experience

The CCNPP Containment Leakage Rate Testing Program has been inspected by the NRC on numerous
occasions through routine inspections and during reviews of Technical Specification amendment requests.
These inspections have not identified any aging-related concerns that need to be addressed in the AMR of
CI Group components. Overall, the Containment Leakage Rate Testing Program has maintained the CI
portions of the CI Group within the requirements of 10 CFR Part 50, Appendix J, “Primary Reactor
Containment Leakage Testing for Water-Cooled Power Reactors.”
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Baltimore Gas and Electric Company has requested and received Technical Specification amendments for
revising the containment Type C testing schedule required under 10 CFR Part 50, Appendix J; e.g., to
adopt the performance-based requirements of Option B to Appendix J. During the reviews of these
requests, significant analysis of past operating experience was performed for CCNPP and the industry as a
whole. The NRC has indicated, based on their reviews of Type C performance history, and the wear-out
portion of the component life has not been reached, and may not be reached provided good maintenance
practices continue to be followed. [References 12 through 19] Additional information on operating
experience is provided in the Group 3 discussion of aging management programs.

5.5.1.2 Component Level Scoping

Based on the intended system functions listed above, the portion of the CI Group that is within the scope of
license renewal includes all safety-related components (electrical, mechanical, and instrument), and their
supports, comprising the containment penetration pressure boundary for the FP, PH, PW, PD, LW, DW,
and WG Systems. Also included are the safety-related components (electrical, mechanical, and
instrument), and their supports, associated with the WG decay tank pressure boundary. It should be noted
that some non-safety-related portions of the FP, PH, DW, PD, and LW Systems are included in the Fire
Protection Evaluation, discussed in Section5.10 of the BGE LRA, for their role in performing FP
functions. [References 3, 4, 5 and 20 through 27]

The CI Group component types were scoped using controlled plant drawings, the UFSAR, and the
NUCLEIS Equipment Technical Database. The UFSAR was used to determine which containment fluid
penetrations were used by systems that do not perform a mitigating function other than CI for Design Basis
Events. For these systems, the purpose of the component level scoping was to identify all system
components that support the intended functions of the system. This method and the process described in
the CCNPP IPA Methodology are equivalent for component level scoping of systems. [Reference 1,
Section 2.1]

The following list of 10 device types are within the scope of license renewal for the CI Group:
[Reference 1, Table 2-1]

* Piping Class HB (carbon steel) * Level Switch

* Piping Class HC (stainless steel) *  Motor-Operated Valve (MOV)
*  Check Valve *  Pressure Transmitter

*  Control Valve * Relief Valve

* Hand Valve * Tank

Some components in the CI Group are common to many other plant systems and have been included in
separate sections of the BGE LRA that address those components as commodities for the entire plant.
These components include the following: [Reference 1, Section 3.2]

* Structural supports for piping and components are evaluated for the effects of aging in the
Component Supports Commodity Evaluation in Section 3.1 of the BGE LRA.

* Electrical control and power cabling are evaluated for the effects of aging in the Cables Evaluation
in Section 6.1 of the BGE LRA. This commodity evaluation completely addresses the passive
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intended function entitled “maintain electrical continuity and/or provide protection of the electrical
system” for the CI Group.

* Instrument tubing and piping and the associated tubing supports, instrument valves and fittings
(generally everything from the outlet of the final root valve up to and including the instrument), and
the pressure boundaries of the instruments themselves, are evaluated for the effects of aging in the
Instrument Lines Commodity Evaluation in Section 6.4 of the BGE LRA.

5.5.1.3 Components Subject to AMR

This section describes the components within the CI Group that are subject to AMR. It begins with a
listing of passive intended functions, and then dispositions the device types as either only associated with
active functions, subject to replacement, evaluated in commodity evaluations, or remaining to be evaluated
for aging management in this section.

Passive Intended Functions

In accordance with CCNPP IPA Methodology Section 5.1, the following CI Group functions were
determined to be passive: [Reference 1, Table 3-1]

*  Maintain the pressure boundary of the system (liquid and/or gas) (applies to WG System only);
* Provide CI (applies to all seven systems); and
*  Maintain electrical continuity and/or provide protection of the electrical system (applies to DW and

WG Systems only).

Device Types Subject to AMR

Of the 10 device types within the scope of license renewal, two device types, level switch and pressure
transmitter, are evaluated in the Instrument Line Commodity Evaluation in Section 6.4 of the BGE LRA.
[Reference 1, Table 3-2,]

The remaining eight device types are listed in Table 5.5-1 and are subject to AMR. Unless otherwise
annotated, all components of each listed device type are subject to AMR.

TABLE 5.5-1
CI_GROUP DEVICE TYPES REQUIRING AMR
Piping Class HB Hand Valve *
Piping Class HC MOV
Check Valve Relief Valve
Control Valve Tank

* Instrument line manual drain, equalization, and isolation valves in the CI Group that are subject to AMR
are evaluated for the effects of aging in the Instrument Line Commodity Evaluation in Section 6.4 of the
BGE LRA. Instrument line manual root valves are evaluated in this report. [Reference 26, Attachment 3]
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5.5.2 Aging Management

A list of potential age-related degradation mechanisms (ARDMs) identified for the CI Group components is
given in Table 5.5-2. The plausible ARDMs are identified in the table by a check mark (v') in the
appropriate device type column. For AMR, some device types have a number of subgroups associated
with them because of the diversity of material used in their fabrication or differences in the environments to
which they are subjected. A check mark indicates that the ARDM applies to at least one subgroup for the
device type listed.

For efficiency in presenting the results of the evaluations in this section, ARDM/device type combinations
are grouped together where there are similar characteristics and the discussion is applicable to all
components within that group. Exceptions are noted in the discussions where appropriate. Table5.5-2
identifies the group in which each ARDM/device type combination belongs. The following groups have
been selected for the CI Group. [Reference 2, Table 4-2]

Group 1 includes crevice corrosion, general corrosion, microbiologically-induced corrosion (MIC), and
pitting for device types exposed to well water and subject to AMR. The affected device types include
piping, check valves, hand valves, and MOVs.

Group 2 includes crevice corrosion, general corrosion, and pitting for device types exposed to treated
water or gaseous waste and subject to AMR. The affected device types include piping, check valves,
control valves, hand valves, MOVs, relief valves, and tanks.

Group 3 includes wear for all valves subject to AMR, with the following exceptions: (1) check valves
and MOVs in the PH System piping sections that are retired in place and capped off; and (2) all relief
valves, i.e., WG decay tank relief valves.

Group 4 includes crevice corrosion, general corrosion, and pitting for the external bolting of the MOVs
in the containment normal sump drain lines. These MOVs are the only components in the CI
Group with an aging management concern for the external surfaces because they are the only carbon
steel subcomponents potentially exposed to boric acid from system leakage.
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TABLE 5.5-2
POTENTIAL AND PLAUSIBLE ARDMs FOR THE CI GROUP

Device Types(l) Not

Potential ARDMs | HB® | HC® | CKV | CV | HV | MOV | RV | TK | Plausible

Cavitation Erosion X

Corrosion Fatigue X

Crevice Corrosion vih | YO | YO | YO YA | VA4 | YO | YO

Dynamic Loading

Erosion Corrosion

Fatigue

Fouling

SR LR N I kel

Galvanic Corrosion

General Corrosion V(D) V() | Y@ | VA2 | V(.24

Hydrogen Damage

>

Intergranular Attack X

MIC V(D) V(D) V(1) V(1)

Particulate Wear X
Erosion

Pitting vih | YO | YO | YO YA | VA4 | YO | YO

Radiation Damage

Rubber Degradation

Saline Water Attack

Selective Leaching

KRR [

Stress Corrosion
Cracking

Thermal Damage

>

Thermal X
Embrittlement

Wear v (3) v(3) | Y3 v (3)

v - Indicates that the ARDM is plausible for component(s) within the device type
(#) - Indicates the Group(s) in which this ARDM/device type combination is evaluated

Notes:

(1) Not every component included within the device types listed here may be susceptible to a given
ARDM. This is because components within a device type are not always fabricated from the same
materials or subjected to the same environments. Exceptions for each device type will be indicated
in the aging management section for each ARDM discussed in this report.

(2) Class HB piping is carbon steel piping with well water as the internal fluid.
(3) Class HC piping is stainless steel piping with treated water as the internal fluid.

Application for License Renewal 5.5-8 Calvert Cliffs Nuclear Power Plant



ATTACHMENT (1)

APPENDIX A - TECHNICAL INFORMATION
5.5 - CONTAINMENT ISOLATION GROUP

The following is a discussion of the aging management demonstration process for each group identified
above. It is presented by group and includes a discussion of materials and environment, aging mechanism
effects, methods to manage aging, aging management program(s), and aging management demonstration.

Group 1 (crevice corrosion, general corrosion, MIC, and pitting for all components exposed to well
water) - Materials and Environment

Group 1 is comprised of carbon steel piping and components exposed to well water. Portions of the
following systems are included: [References 4, 21, and 22]

* FP - containment penetration portion of the fire main header supply to the containment hose
stations;

* PH - containment penetration portion of the supply and return lines for the containment unit heaters
(currently retire-in-place and capped inside containment); and

* PW - containment penetration portion of the supply line to the reactor head washdown area.

Check valves, hand valves, and MOVs in these lines are primarily constructed of carbon steel with some
internal parts, i.e., wedge, seat, trim, hangers, and internal bolting, also constructed of alloy steels, stellited
carbon steel, and stainless steel. In all cases, the valve disks/seats are also relied on for containment
pressure boundary. The valves are normally in the closed position because the containment penetration
portions of these systems are not normally in use during plant power operation. The PH System
containment penetration components are currently retired in place. However, they are still considered
susceptible to the subject ARDMs. [Reference 1, Attachment 4s and 6s]

The Group 1 components are exposed to well water that is drawn from local wells. The water is normally
pretreated by filtering through an activated carbon filter to remove suspended solids and chlorine from the
fluid and to improve the taste, odor, and color of the water. However, microbes are not removed or
destroyed by the process. Water may occasionally flow directly, i.e., bypass the carbon filters, to the
storage tanks from the wells if the standby pump is started due to a low level in the storage tanks. During
normal power operation, the water in these lines is stagnant because the systems are not operating.
[Reference 1, Attachment 3s; References 4, 21, 22, and 28]

Group 1 (crevice corrosion, general corrosion, MIC, and pitting for all components exposed to well
water) - Aging Mechanism Effects

General corrosion is the thinning (wastage) of a metal by chemical attack (dissolution) at the surface of the
metal by an aggressive environment. General corrosion requires an aggressive environment and materials
susceptible to that environment. Wastage is not a concern for austenitic stainless steel alloys and some
high alloy steels. The consequences of the damage are loss of load-carrying cross-sectional area.
[Reference 1, Attachment 6s and 7s]

Crevice corrosion is intense, localized corrosion within crevices or shielded areas. It is associated with a
small volume of stagnant solution caused by holes, gasket surfaces, lap joints, crevices under bolt heads,
surface deposits, designed crevices for attaching thermal sleeves to safe-ends, and integral weld backing
rings or back-up bars. The crevice must be wide enough to permit liquid entry and narrow enough to
maintain stagnant conditions, typically a few thousandths of an inch or less. Crevice corrosion is closely
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related to pitting corrosion and can initiate pits in many cases, as well as leading to stress corrosion
cracking. [Reference 1, Attachment 6s and 7s]

Pitting is another form of localized attack with greater corrosion rates at some locations than at others.
Pitting can be very insidious and destructive, with sudden failures in high pressure applications (especially
in tubes) occurring by perforation. This form of corrosion essentially produces holes of varying
depth-to-diameter ratios in the steel. Deep pitting is more common with passive metals, such as austenitic
stainless steels, than with non-passive metals. Pits are generally elongated in the direction of gravity.
[Reference 1, Attachment 6s and 7s]

Microbiologically-induced corrosion is accelerated corrosion of materials resulting from surface
microbiological activity. Sulfate reducing bacteria, sulfur oxidizers, and iron oxidizing bacteria are most
commonly associated with these corrosion effects. Microbiologically-induced corrosion most often results
in pitting followed by excessive deposition of corrosion products. Stagnant or low flow areas are most
susceptible. Essentially all systems using untreated water and most commonly used materials are
susceptible. Consequences range from leakage to excessive differential pressure and flow blockage.
Microbiologically-induced corrosion is generally observed in systems utilizing raw untreated water.
[Reference 1, Attachment 6s and 7s]

For Group 1 components, long-term exposure to the well water environment may result in localized and/or
general area material loss and, if unmanaged, could eventually result in loss of the pressure-retaining
capability under current licensing basis (CLB) design loading conditions. The areas where there are
stagnant conditions, e.g., drain lines and crevices, are the locations most susceptible to these corrosion
mechanisms. All of the ARDMs are plausible for carbon steel, alloy steel, and stellited carbon steel
subcomponents. Subcomponents constructed of stainless steel are only susceptible to crevice corrosion,
MIC, and pitting because the stainless steel material is resistant to general corrosion. Since the valves in
this group are required to maintain pressure boundary while in the closed position, degradation of the
internal surfaces of all subcomponents required for the pressure-retaining function must be managed.
[Reference 1, Attachment 4s, 5s, and 7s]

Group 1 (crevice corrosion, general corrosion, MIC, and pitting for all components exposed to well
water) - Methods to Manage Aging

Mitigation: For systems containing well water and whose flow is low or stagnant, water treatment and/or
periodic flushings will mitigate the corrosive processes described above. However, the occurrence of
crevice corrosion, general corrosion, MIC, and pitting is expected to be limited and not likely to affect the
intended function of the Group 1 components. The discovery techniques described below are deemed
adequate for effectively managing aging of the subject components so that no mitigation techniques are
required at this time. [Reference 1, Attachment 6s]

Discovery: The effects of corrosion (crevice corrosion, general corrosion, MIC, and pitting) on CI Group 1
components can be discovered and monitored through non-destructive examination techniques such as
visual inspections. [Reference 1, Attachment 8] These types of corrosion occur over a long period of time
and can be discovered prior to wall thickness reaching an unacceptable value. Inspection results from
representative samples of susceptible locations can be used to assess the need for additional inspections at
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less susceptible locations. Based on piping/component geometry and fluid flow conditions, areas most
likely to experience corrosion can be determined and evaluated.

If corrosion is occurring on valve seating surfaces, the degradation can be detected through pressure tests
of the valves in the closed position. Corrosion would cause loss of material that can lead to valve leakage.
Pressure testing for valve leakage would provide an early indication of degradation of the valve seating
surfaces so that corrective actions can be taken prior to the valves loosing their ability to satisfactorily
perform their intended function. [Reference 1, Attachment 8]

Group 1 (crevice corrosion, general corrosion, MIC and pitting for all components exposed to well
water) - Aging Management Program(s)

Mitigation: Since there are no mitigation techniques deemed necessary at this time, there are no mitigation
programs credited for managing corrosion of Group 1 components.

Discovery: For Group 1 components, crevice corrosion, general corrosion, MIC, and pitting can be readily
detected through non-destructive examination techniques. However, the occurrence of crevice corrosion,
general corrosion, MIC, and pitting is expected to be limited and not likely to affect the intended function of
the Group I components. To provide the additional assurance needed to conclude that the effects of
corrosion are being effectively managed, the Group 1 components exposed to well water will be included in
the scope of an ARDI Program. In addition, the CIVs will periodically be leak tested to provide an early
indication of degradation of the valve seating surfaces. [Reference 1, Attachment §]

All Group 1 components will be included within a new plant program to accomplish the needed inspections
for corrosion. This program is considered an Age-Related Degradation Inspection (ARDI) Program as
defined in the CCNPP IPA Methodology presented in Section 2.0 of the BGE LRA.

The elements of the ARDI program will include:

*  Determination of the examination sample size based on plausible aging effects;

* Identification of inspection locations in the system/component based on plausible aging effects and
consequences of loss of component intended function;

* Determination of examination techniques (including acceptance criteria) that would be effective,
considering the aging effects for which the component is examined;

*  Methods for interpretation of examination results;

*  Methods for resolution of unacceptable examination findings, including consideration of all design
loadings required by the CLB, and specification of required corrective actions; and

* Evaluation of the need for follow-up examinations to monitor the progression of any age-related
degradation.

Corrective actions resulting from the ARDI will be taken in accordance with the CCNPP Corrective Action
Program and will ensure that the components will remain capable of performing the pressure boundary
integrity function under all CLB conditions.
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In addition to the ARDI Program, the CI check valves for the FP System containment penetrations and the
manual valves for the PW System containment penetrations will be subject to periodic pressure testing for
valve leakage. These components are subject to local leak rate testing under the CCNPP Surveillance Test
Procedures in accordance with 10 CFR Part 50, Appendix J. [Reference 1, Attachment 8; References 29
through 33] Continued local leak rate testing on a periodic basis will assure acceptable leak tightness at the
seating surfaces of these valves and will also ensure that any leakage remains within the guidelines of the
Technical Specifications.

The local leak rate test (LLRT) is part of the overall CCNPP Containment Leakage Rate Testing Program,
which is implemented through Surveillance Test Procedures. The CCNPP Containment Leakage Rate
Testing Program is discussed in detail below for Group 3. The corrective actions taken as part of the
Containment Leakage Rate Testing Program will ensure that corrosion of the seating surfaces does not
begin to affect the capability of the CIVs to perform their containment pressure boundary integrity function
under all CLB conditions.

Group 1 (crevice corrosion, general corrosion, MIC and pitting for all components exposed to well
water) - Demonstration of Aging Management

Based on the factors presented above, the following conclusions can be reached with respect to crevice
corrosion, general corrosion, MIC, and pitting of CI Group components exposed to well water:

* The Group 1 components provide a system pressure-retaining boundary and their integrity must be
maintained under all CLB conditions.

*  Crevice corrosion, general corrosion, MIC, and pitting are plausible for the scoped components and
result in material loss which, if left unmanaged, can lead to loss of pressure-retaining boundary

integrity.

* The occurrence of crevice corrosion, general corrosion, MIC, and pitting is expected to be limited
and not likely to affect the intended function of the Group 1 components.

* To provide the additional assurance needed to conclude that the effects of corrosion are being
effectively managed, the Group 1 components exposed to well water will be included in the scope of
an ARDI Program. Inspections will be performed and appropriate corrective action will be taken if
significant corrosion is discovered.

* In addition to the ARDI Program, the CI check valves for the FP System containment penetrations
and the manual valves for the PW System containment penetrations will be subject to periodic
pressure testing for valve leakage. Pressure testing for valve leakage would provide an early
indication of degradation of the valve seating surfaces so that corrective actions can be taken prior
to the valves loosing their ability to satisfactorily perform their intended function.

Therefore, there is reasonable assurance that the effects of crevice corrosion, general corrosion, MIC, and
pitting on Group 1 components will be managed in such a way as to maintain the components’ pressure
boundary integrity, consistent with the CLB, during the period of extended operation.
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Group 2 (crevice corrosion, general corrosion, and pitting for all components exposed to treated
water or gaseous waste) - Materials and Environment

Group 2 is comprised of stainless steel piping and components that are exposed to treated water or gaseous
waste. Portions of the following systems are included: [References 1, 3, 5 and 23 through 27]

* WG - containment penetration portion of the reactor coolant drain tank vent header to the WG surge
tank, and pressure boundary portion of the WG decay tanks and associated piping and valves;

* PD - containment penetration portion of the drain line for the containment normal sump;
* LW - containment penetration portion of the drain line for the RCS drain tank; and

* DW - containment penetration portion of the line supplying DW to the quench tank.

The valve bodies of check valves, control valves, hand valves, MOVs, and relief valves in these systems are
constructed of either stainless steel or carbon steel. Internal parts, i.e., wedge, seat, trim, hangers, and
internal bolting, are constructed of a combination of steels including carbon steel, alloy steels, stellited
carbon steel, and stainless steel. [Reference 1, Attachment 4s]

The WG decay tanks are constructed of carbon steel and are internally clad with stainless steel. Flanges
and couplings are stainless steel and the bolting is carbon and low alloy steel. All of these subcomponents
support the pressure boundary function and are subject to AMR. [Reference 1, Attachment 4 for TK]

The Group 2 component internal surfaces are exposed to water and gas from a number of sources including
reactor coolant drains, DW lines, containment normal sump drain, and gaseous waste lines. The water and
gas is from process systems that use treated water from the DW System as makeup water. The DW
System reduces the concentration of oxygen and removes mineral salts and ions thereby providing a source
of pure water to minimize the corrosive environment of plant process streams. Further, chemistry controls
are placed on several of the systems, such as the RCS, which helps to minimize the corrosiveness of the
environment. However, the containment normal sump drain lines and RCS drain tank drain lines may
contain water from a number of sources, including the Reactor Coolant and Chemical and Volume Control
Systems that contain boric acid, which is corrosive to some steels. [Reference 1, Attachment 3s;
References 3, 5, and 23 through 27]

Group 2 (crevice corrosion, general corrosion, and pitting for all components exposed to treated
water or gaseous waste) - Aging Mechanism Effects

Steels are susceptible to general and localized (crevice and pitting) corrosion mechanisms in a water
environment. The aggressiveness of these corrosion mechanisms are particularly dependent on local water
chemistry conditions including oxygen levels and on the component construction materials. The areas
where there are stagnant conditions, e.g., drain lines and crevices, are the locations most susceptible to
these corrosion mechanisms. Refer to the discussion for Group 1 above for a detailed discussion of the
effects of crevice corrosion, general corrosion, and pitting of steels. [Reference 1, Attachment 6s and 7s]

Long-term exposure to these environments may result in localized pitting and/or general area material loss
and, if unmanaged, could eventually result in loss of the pressure-retaining capability under CLB design
loading conditions. Therefore, general corrosion, crevice corrosion, and pitting corrosion have been
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determined to be plausible ARDMs for which aging effects must be managed for the internal surfaces of
Group 2 components. All of the ARDMs are considered plausible for carbon steel, alloy steel, and stellited
carbon steel subcomponents. Subcomponents constructed of stainless steel are only susceptible to crevice
corrosion and pitting. They are not subject to general corrosion because stainless steel is resistant to
general corrosion. Corrosion due to exposure to boric acid is not plausible because all subcomponents
exposed to water that contains boric acid are constructed of stainless steel or high alloy steel. [Reference 1,
Attachment 4s, 5s, and 7s]

Degradation resulting from these ARDMs must be managed for all internal surfaces and subcomponents of
the piping, tanks, and valves. This includes the disks/seats for the valves, with the exception of some hand
valves in instrument lines, because the valves are required to maintain pressure boundary while in the
closed position. The stainless steel valve trim for the control valves also supports the pressure boundary
function and is subject to crevice corrosion and pitting. All other valves with trim do not rely on the trim to
support the pressure boundary function and, therefore, the trim is not subject to AMR. [Reference I,
Attachment 4s, 5s and 6s]

Group 2 (crevice corrosion, general corrosion, and pitting for all components