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Fermi 2 License Renewal Application — Set 32 (TAC No. MF4222),”
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4) DTE Electric Company Letter to NRC, “Response to NRC Request for
Additional Information for the Review of the Fermi 2 License Renewal
Application — Sets 19, 20, and 21,” NRC-15-0020, dated March 5, 2015
(ML15064A105)

Subject: Response to NRC Request for Additional Information for the
Review of the Fermi 2 License Renewal Application — Set 32

In Reference 2, DTE Electric Company (DTE) submitted the License Renewal
Application (LRA) for Fermi 2. In Reference 3, NRC staff requested additional
information regarding the Fermi 2 LRA. Enclosure 1 to this letter provides the DTE
response to the requests for additional information (RAls). Enclosure 2 to this letter
provides a revised response to Set 20 RAI 4.7.1-1 as discussed with the NRC during a
clarification call on March 24, 2015. The response to RAI 4.7.1-1 was previously
submitted in Reference 4. Enclosure 5 to this letter includes additional LRA revisions
that have been identified as a result of the April 2015 NRC inspection.

Enclosure 2 contains Proprietary Information — Withhold Under 10 CFR 2.390.
‘When separated from Enclosure 2, this document is decontrolled.
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Enclosure 2 contains proprietary information as defined by 10 CFR 2.390. General
Electric — Hitachi (GEH), as the owner of the proprietary information, has executed the
affidavit in Enclosure 4, which identifies that the enclosed proprietary information has
been handled and classified as proprietary, is customarily held in confidence, and has
been withheld from public disclosure. The proprietary information was provided to DTE
in a GEH transmittal that is referenced by the affidavit. The proprietary information has
been faithfully reproduced in the enclosed documentation such that the affidavit remains
applicable. GEH herein requests as set forth in the enclosed affidavit of Lisa K.
Schichlein that the enclosed proprietary information be withheld from public disclosure
in accordance with the provisions of 10 CFR 2.390. A non-proprietary version of the
documentation in Enclosure 2 is provided in Enclosure 3.

One new commitment is being made in this submittal. The new commitment is in LRA
Table A.4 Item 37, BWR CRD Return Line Nozzle, as indicated in Enclosure 5. In
addition, revisions have been made to commitments previously identified in the LRA.
The revised commitments are in LRA Table A.4 Item 10, Diesel Fuel Monitoring, and
LRA Table A.4 Item 24, Non-EQ Insulated Cables and Connections, as indicated in
Enclosure 5.

Should you have any questions or require additional information, please contact Lynne
Goodman at 734-586-1205.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on MyZO 15
// . ‘ .

[l forr#?

Vito A. Kaminskas

Site Vice President
Nuclear Generation

Enclosures: 1. DTE Response to NRC Request for Additional Information for the

Review of the Fermi 2 License Renewal Application — Set 32

2. Enclosure 1 to GEH Letter 318178-16, “Revised Response to RAI
4.7.1-1” —= PROPRIETARY

3. Enclosure 2 to GEH Letter 318178-16, “Revised Response to RAI
4.7.1-1” —= NON-PROPRIETARY

4, GE-Hitachi Nuclear Energy Americas LLC Affidavit for Enclosure 1
of 318178-16

5. Additional License Renewal Application Revisions from April 2015
NRC Inspection
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cc w/ all Enclosures:
NRC Project Manager
NRC License Renewal Project Manager
NRC Resident Office
Reactor Projects Chief, Branch 5, Region III
Regional Administrator, Region III

cc w/o Enclosure 2:
Michigan Public Service Commission,
Regulated Energy Division (kindschl@michigan.gov)
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DTE Response to NRC Request for Additional Information for the
Review of the Fermi 2 License Renewal Application — Set 32
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Set 32 RAI 3.5.2.2.2.2-1a

Background

The aging management veview (AMR) results in License Renewal Application (LRA) Table 3.5.2-
3 on page 3.5-87, corresponding to LRA Table 1, item 3.5.1-48, and Generic Aging Lessons
Learned (GALL) Report item 111 A3.TP-114, applicable to the Fermi 2 main steam pipe tunnel
concrete exposed to elevated temperatures exceeding the GALL Report threshold limits,
identifies the Structures Monitoring Program as the program to manage the aging effects of
reduction in strength and modulus of elasticity due to elevated temperature. This line item in
LRA Table 3.5.2-3 indicates that the main steam pipe tunnel component intended functions are:
(a) enclosure, protection (EN); (b) missile barrier (MB); and (c) support for Criterion (a)(3)
equipment (SRE). Further, Table 3.2-1 in the Updated Final Safety Analysis Report (UFSAR)
classifies the main steam tunnel as a seismic Category I structure.

In its response to RAI 3.5.2.2.2.2-1, dated December 26, 2014, the applicant stated that a
reduction in strength and modulus of elasticity due to elevated temperatures was not applied in
the design calculations of the concrete main steam pipe tunnel. The applicant also stated that
the parameter monitored by the Structures Monitoring Program to manage reduction in strength
and modulus of elasticity (indicated in the response as “change in material properties”) is the
condition of the exposed concrete surface. The applicant further stated that failure to meet the
acceptance criteria (which include the absence of spalling, cracking, and other physical
damage) consistent with the parameters identified in American Concrete Institute (ACI) 349.3R-
02 for concrete degradation due to thermal exposure, would result in the condition being
documented in the corrective action program for further evaluation.

“Standard Review Plan for the Review of License Renewal Applications for Nuclear Power
Plants” (SRP-LR) Table 3.5-1, item 48, and the corresponding GALL Report item 111 A3.TP-114,
address the aging effect of reduction in strength and modulus of elasticity of concrete due to
elevated temperature (i.e., exceeding 150°F general; 200°F local) in Group 1-5 concrete
structures. SRP-LR Section 3.5.2.2.2.2 states that the GALL Report recommends further
evaluation of a plant-specific program if any portion of the safety-related and other concrete
structures exceeds specified temperature limits. The GALL Report also states that if significant
equipment loads are supported by the concrete at temperatures exceeding 150°F, an evaluation
of the ability to withstand the postulated design loads is to be made. However, higher
temperatures than those given in the GALL Report may be allowed in the concrete if tests and/or
calculations are provided to evaluate the reduction in strength and modulus of elasticity and
these reductions are applied to the design calculations. The acceptance criteria for plant-
specific programs are described in Appendix A.1 of the SRP-LR.

SRP-LR, Section A.1.2.3.3 states, in part, that the “parameters monitored or inspected” program
element “should provide a link between the parameter(s) that will be monitored and how the
monitoring of these parameters will ensure adequate aging management.” The guidance also
states that, for a condition monitoring program, “the parameter monitored or inspected should
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be capable of detecting the presence and extent of aging effects [i.e., reduction in concrete
strength and modulus of elasticity, in this case].” Further, the guidance in SRP-LR, Section
A.1.2.3.4 states, in part, that “the discussion for the “detection of aging effects” program
element should address how the program element would be capable of detecting or identifying
the occurrence of age-related degradation or an aging effect prior to a loss of structure and
component (SC)-intended function” under all current licensing basis (CLB) design conditions.

Section 4.1.6 of Electric Power Research Institute (EPRI) Report TR-103842, “Class 1
Structures License Renewal Industry Report,” Revision 1, includes, among others, an assessment
of the age-related degradation mechanism of concrete under elevated temperatures and its
significance to license renewal. EPRI Report TR-103842 states, in part: “As a result of long
term exposure to high temperatures ([greater than] 300°F), surface scaling and cracking may be
exhibited. Otherwise, there is no visible physical manifestation of concrete degradation due to
exposure to elevated temperatures.” This report also states that the compressive strength,
tensile strength, and modulus of elasticity of concrete are reduced to different extents when it is
subjected to prolonged exposure to elevated temperatures and that the data cited therein
suggests that reductions in excess of 10 percent begin to occur in the range of 180 to 200°F.

This industry report and the areas of technical agreement were part of the technical basis for the
SRP-LR and GALL Report provisions for aging effects of reduction of concrete strength and
modulus of elasticity due to elevated temperatures. The staff notes that SRP-LR Section
3.5.2.2.1.2, which addresses reduction of strength and modulus of elasticity due to elevated
femperature for containments, states that the implementation of American Society of Mechanical
Engineers (ASME) Code Section XI, Subsection IWL, visual inspection would not be able to
identify this aging effect. The same limitation applies to the ability of visual inspections
implemented under the Structures Monitoring Program fo identify the above stated aging effects
of long term exposure to elevated temperature.

Issue

The staff identified the following concerns and needs additional information to evaluate the
adequacy of the applicant s plant-specific program aspect to manage the aging effects of
“reduction of concrete strength and modulus due to elevated temperature” for the concrete main
steam pipe tunnel in the turbine building.

1. It is not clear how the applicant’s Structures Monitoring Program will be capable of
detecting the presence and extent of the aging effects of reduction in concrete strength and
modulus of elasticity (change in material properties), due to long-term exposure fo elevated
temperature exceeding GALL Report limits, by visual inspection of the condition of the
exposed concrete surface (parameters monitored); noting that there may be no visible
physical manifestation (e.g., spalling, scaling, cracking) indicative of reduction of concrete
strength and modulus of elasticity under prolonged exposure to elevated temperatures below
300°F (reference EPRI TR-103842, and SRP-LR Section 3.5.2.2.2.2).
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The Structures Monitoring Program described in LRA Sections A.1.42 and B.1.42, and
audited by the staff; does not appear to address the plant-specific program aspect related fo
“Yeduction in concrete strength and modulus due to elevated temperature” aging effect, for
which visible symptoms are not likely to manifest at temperatures below 300°F.

The LRA component intended functions for the concrete main steam pipe tunnel appears to
indicate that the structure supports equipment loads. The applicant claims consistency with
the GALL Report but the response to RAI 3.5.2.2.2.2-1 does not address the GALL Report
item II.A3.TP-114 recommendation that if significant equipment loads are supported by the
concrete at temperatures exceeding 150°F an evaluation of the ability to withstand the
postulated design loads is to be made.

Request

Considering the staff concerns identified in the “Issue” section and the elevated temperature,
above GALL Report limits, experienced by the main steam pipe tunnel concrete in the turbine
building, provide information with technical basis to:

1.

Demonstrate the adequacy of the parameters proposed to be monitored or inspected by the
plant-specific aspect of the Structures Monitoring Program to detect, quantify extent, and
manage the aging effects of “reduction of concrete strength and modulus due to elevated
temperature” of the main steam pipe tunnel concrete;

Clearly establish the link between the parameters proposed to be monitored and how
monitoring these parameters will ensure adequate aging management of the “reduction of
concrete strength and modulus due to elevated temperature,” prior to loss of intended
Sfunctions of the main steam pipe tunnel concrete, such that CLB design conditions will be
maintained during the period of extended operation,

Address GALL Report item 111 A3.TP-114 recommendation that if significant equipment
loads are supported by the concrete at temperatures exceeding 150°F, an evaluation of the
ability to withstand the postulated design loads is to be made,

Ensure consistency of applicable LRA program elements, UFSAR supplement, and/or AMR
Tables, as appropriate, with the response to the requests above.

Response:

1.

In response to RAI 3.5.2.2.2.2-1 (DTE letter NRC-14-0082 dated December 26, 2014),
Fermi 2 had conservatively assumed the turbine building steam tunnel concrete temperature
was above the temperature criteria (>150°F general; >200°F local) cited in Generic Aging
Lessons Learned (GALL) Report. Therefore, GALL line item III.A3.TP 114 was applied to
the Fermi 2 turbine building steam pipe tunnel concrete because concrete temperatures were
assumed to exceed the GALL Report threshold. However, additional review of temperature
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data has confirmed that sustained bulk air temperatures in the turbine building steam tunnel
are below the GALL Report threshold. DTE reviewed temperature data recorded over a
recent cycle (the cycle from 2010-2012 was selected as representative since the most recent
cycle from 2012-2014 had a lower capacity factor) during normal operations (Modes 1, 2 and
3) from thermocouples located near the steam tunnel ceiling and averaged this data to
determine the bulk air temperature. Since the highest temperatures are expected near the
ceiling, lower temperatures are expected at lower elevations and below the surface of the
concrete. Because the bulk air temperature is below 150°F, bulk concrete temperatures
below the criteria cited in the GALL report are expected. Therefore reduction in strength and
modulus for accessible and inaccessible concrete is not an aging effect requiring
management. As a result, the discussion column of License Renewal Applications (LRA)
Table 3.5-1, item 48, corresponding to GALL Report item II1.A3.TP-114, addressing the
aging effect of reduction in strength and modulus due to elevated temperature (i.e., exceeding
150°F general; 200°F local) in Group 3 concrete structures will be revised. The resulting
changes to LRA Section 3.5.2.1.3, Section 3.5.2.2.2.2, Table 3.5-1 Item 48, and Table 3.5.2-3
are included in this response.

2. As discussed in the response to request 1 above, since the bulk temperature for concrete
structures and components of the turbine building steam tunnel (pipe tunnel) is below the
GALL temperature threshold, reduction in strength and modulus is not an aging effect
requiring management, However, continued implementation of the Structures Monitoring
Program (SMP) with the enhancements identified in LRA Section B.1.42 assures that other
effects of aging are managed for Group 1-5 concrete and concrete components crediting this
program.

3. The sustained bulk air temperature in the turbine building steam tunnel (pipe tunnel) is below
the concrete temperature criterion of 150°F identified in GALL Report item III.A3.TP-114,
Since the nominal sustained bulk area temperature is below 150°F, concrete in the steam
tunnel is not subjected to prolonged exposure to elevated temperatures and therefore
reductions in the compressive strength, tensile strength, and the modulus are not expected.
Additionally, local area temperature of the concrete is not above the 200°F threshold at which
ACI 349 recommends special provisions. Because the normal sustained bulk temperatures in
the main steam tunnel of the turbine building are below the specified GALL report criteria,
additional evaluations of the concrete’s ability to withstand postulated design loads are not
necessary. As a result, the evaluation discussion in Section 3.5.2.2.2.2 of the LRA will be
revised to indicate that reduction in strength and modulus due to elevated temperature is not
an aging effect requiring management.

4. Consistent with the responses provided above, the LRA will be revised as indicated below.
LRA Revisions:

LRA Sections 3.5.2.1.3 and 3.5.2.2.2.2 and LRA Tables 3.5.1 and 3.5.2-3 are revised as shown
below. Additions are shown in underline and deletions are shown in strike-through. Note that
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previous changes to these same LRA sections made in the December 26, 2014 letter
(NRC-14-0082) are not shown in underline or strike-through such that only the new changes due
to RAI 3.5.2.2.2.2-1a are shown as revisions.
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35213 Turbine Building, Process Facilities, and Yard Structures

Aging Effects Requiring Management

The following aging effects associated with the turbine building, process
facilities, and yard structures require management.

Cracking
Cracks and distortion

Increase in porosity and permeability
Loss of bond
Loss of material
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352222

Reduction of Strength and Modulus of Concrete Structures due to Elevated
Temperature

ACI 349 specifies concrete temperature limits for normal operat|ons or any other
long-term period. Akth :
the-turbine-building;-Fermi 2 Group 1- 5 concrete structures are malntalned below
a general temperature of 150°F during normal operation by plant cooling
systems. Process piping carrying hot fluid (pipe temperature > 200°F) routed
through penetrations in the concrete walls by design do not result in
temperatures above exseeding 200°F locally or result in "hot spotg" on the
concrete surface. The penetration configuration includes guard pipes and
insulation of the process piping to minimize heat transfer from the process pipe to
the exterior environment surrounding the process piping. As discussed in EPRI
Report TR-103842, compressive strength, tensile strenath, and modulus of
elasticity of concrete are reduced to different extents when it is subjected to
prolonged exposure to elevated temperatures and the data suggests that
reductions in excess of ten percent begin to occur in the range of 180°F to 200°F.
Section 9.4.4.1 of the UFSAR states that the maximum nominal temperature of
the main steam tunnel is 180°F, however actual site data show that the normal
bulk sustained temperature is not above 150°F. This is acceptable since the
actual temperature is below the temperature above which a reduction of strenath
and modulus is expected. Furthermore, localized concrete temperatures are
below the 200°F temperature at which ACI 349 recommends special provisions.

Therefore, change in material properties due to elevated temperature is not an
aglng effect requmng management for Fermi 2 Group 1- 5 concrete structures—

material properties" is equivalent to the NUREG 1801 aging effect "reduction of
strength and modulus of elasticity."
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Table 3.5.1

Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapter Il and Il of NUREG-1801

Table 3.5.1: Structures and Component Supports

modulus due to
elevated
temperature
(>150°F general;
>200°F local)

program is to be
evaluated.

Aging
Item Aging Effect/ Management Further Evaluation
Number Component Mechanism Programs Recommended Discussion
3.5.1-48 Group 1-5: Reduction of A plant-specific Yes, if temperature Listed aging effect does
concrete: all strength and aging management | limits are exceeded not reguire management at

Fermi 2. Fermi 2 concrete
in areas for this grouping is
are not exposed to
temperatures that exceed
the thresholds—with-the

exceplionoitheman

For further evaluation, see
Section 3.5.2.2.2.2.
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Table 3.5.2-3

Turbine Building, Process Facilities and Yard Structures

Summary of Aging Management Evaluation

Table 3.5.2-3: Turbine Building, Process Facilities and Yard Structures

Aging Effect Aging
Component Intended Requiring Management NUREG- Table 1
Type Function Material Environment Management Programs 1801 ltem ltem Notes
SRE wnecntrelied strength-and Meonitoring

medulus
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Set 32 RAI 3.5.2.2.2.1-3a

Background

In its response to RAI 3.5.2.2.2.1-3, dated January 26, 2015, the applicant stated that the
mineral deposits associated with the in-leakage documented in the Condition Assessment
Resolution Documents (CARDs) discussed as part of the applicant’s response have been
generally characterized as efflorescence. The applicant also stated that testing and evaluation
will be performed prior to the period of extended operation to confirmm that these deposits are not
the result of leaching of calcium hydroxide and carbonation that could impact the intended
function(s) of the concrete structures. Further, the applicant stated that similar testing will be
performed on samples of future observances of the same nature in accessible concrete areas to
determine whether these concrete elements are experiencing leaching of calcium hydroxide and
carbonation, and to perform further evaluation, based on the test results, to determine whether
the observed condition has any impact on the intended function(s) of the concrete elements.

In addition, the applicant stated that a similar corrective action plan will be developed for
testing and evaluation of concrete elements in inaccessible concrete areas if observed conditions
in accessible areas are found to impact the intended functions of the concrete elements in
question. These actions were provided with the applicant’s response as enhancements
(Commitments No. 34m and 34n) to the LRA Structures Monitoring Program.

LRA Table 3.5.1, item 3.5.1-47, identifies exterior above-grade and below-grade inaccessible
concrete areas and foundation for Groups 1-5 and 7-9 structures exposed to flowing water as
not applicable to Fermi 2 structures. Similarly, LRA Table 3.5.1, item 3.5.1-63, identifies
exterior above-grade and below-grade accessible concrete areas and foundation for Groups 1-5
and 7-9 structures exposed to flowing water as not applicable to Fermi 2 structures. The
general rationale provided by the applicant for the line items described above is that these
groups of concrete structures at Fermi 2 are not subject to the flowing water environment
necessary for the aging effects to occur and leaching has not been observed on accessible
concrete areas.

The GALL Report recommends AMP X1.56, “Structures Monitoring,” to manage increase in
porosity and permeability, and loss of strength due to leaching of calcium hydroxide and
carbonation for exterior above-grade and below-grade accessible concrete areas and foundation
Jor Groups 1-5 and 7-9 structures exposed to “water flowing” environment. The GALL Report
defines the “water flowing” environment as “water that is refreshed; thus, it has a greater
impact on leaching and can include rainwater, raw water, ground water, or water flowing under
a foundation.”

Issue

The response to item 3 of RAI 3.5.2.2.2.1-3 includes enhancements (Commitments No. 34m and
34n) to the Structures Monitoring Program to manage the potential aging effect of increase in
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porosity and permeability, and loss of strength due to leaching of calcium hydroxide and
carbonation for inaccessible areas based on testing and evaluation of observed conditions of in-
leakage (water, mineral deposits) in accessible areas for the same aging effect/mechanism.
However, the applicant continues to indicate in LRA Table 3.5.1, items 3.5.1-47 and 3.5.1-63, are
“not applicable,” and there are no LRA Table 2 line items provided to correspond to this
material-environment-aging effect program combination. Therefore, the enhancements to the
LRA Structures Monitoring Program appear to be inconsistent or in conflict with the indicated
non-applicability of the LRA Table 3.5.1 items associated with this aging effect for accessible
and inaccessible areas (i.e., LRA Table 3.5.1, line items 3.5.1-47 and 3.5.1-63) and that no
associated Table 2 line items have been identified to indicate the structural components for
which the aging effect will be managed by the plant-specific enhancements. The staff notes that
the non-applicability discussion related to the flowing water environment necessary for this
aging effect to occur in LRA Table 3.5.1, items 3.5.1-47 and 3.5.1-63, and LRA Section
3.5.2.2.2.1, item 4, is also inconsistent with the broader definition of “water flowing”
environment in the GALL Report.

Request

Considering the staff concerns identified in the “Issue” section and the broader definition of
“water flowing” environment by the GALL Report, clarify and/or reconcile the inconsistencies
between LRA Commitments No. 34m and 34n, and the non-applicability of LRA Table 3.5.1,
items 3.5.1-47 and 3.5.1-63, and provide the Table 2 line items for the structures and components
associated with this aging effect. Otherwise, provide the technical basis to justify why LRA Table
3.5.1, items 3.5.1-47 and 3.5.1-63, remain as “not applicable.”

Response:

The aging effects of increase in porosity and permeability and loss of strength due to leaching of
calcium hydroxide and carbonation are applicable for Groups 1-5, 7-9 structures. In the response
to RAI 3.5.2.2.2.1-3 dated January 26, 2015 (DTE letter NRC-15-0008), DTE enhanced the
Structures Monitoring Program to include testing and evaluation of water/mineral deposits for
leaching of calcium hydroxide and carbonation. For consistency, LRA Table 3.5.1 item numbers
3.5.1-47 and 3.5.1-63 will be revised to show that the aging effects are applicable and will be
managed by the Structures Monitoring Program. LRA Tables 3.5.2-1 and 3.5.2-3 will both be
revised to add line items which reference the LRA Table 3.5.1 item numbers 3.5.1-47 and
3.5.1-63. In addition, LRA Section 3.5.2.2.2.1 item 4 will be revised to state that the Structures
Monitoring Program will manage the aging effects described above and to remove the discussion
of the flowing water environment not being applicable.

For Group 6 structures, the aging effects are already included as being managed by the

RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants
Program as indicated by LRA Table 3.5.1 item numbers 3.5.1-51 and 3.5.1-61 and the
corresponding line items in LRA Table 3.5.2-2 that reference these item numbers. However,
LRA Section 3.5.2.2.2.3 item 3 does include a discussion of the flowing water environment not
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being applicable. For consistency, LRA Section 3.5.2.2.2.3 item 3 will also be revised to remove
this discussion.

LRA Revisions:

LRA Sections 3.5.2.2.2.1 and 3.5.2.2.2.3 and LRA Tables 3.5.1, 3.5.2-1, and 3.5.2-3 are revised
as shown below. Additions are shown in underline and deletions are shown in strike-through.



Enclosure 1 to
NRC-15-0056
Page 13

3.6.2.2.2 Safety-Related and Other Structures and Component Supports

352221 Aging Management of Inaccessible Areas

4. Increase in Porosity and Permeability, and Loss of Strength Due to Leaching of
Calcium Hydroxide and Carbonation of Below-Grade Inaccessible Concrete
Areas of Groups 1-5 and 7-9 Structures

The Fermi 2 Groups 1-5 and 7-9 concrete structures are designed in accordance
with ACI 318-63 and/or ACI 318-71 and constructed in accordance with the
recommendations in ACI 318-63 and ACI 318-71 using ingredients/materials
conforming to ACI, CSA, Michigan Department of State Highways and ASTM
standards, which provide for a good quality, dense, well cured, and low
permeability concrete. The concrete mix uses Portland cement conforming to
ASTM C150 (Types Il and V) or CSA Standard A5 along with flyash (ASTM
C618). Concrete aggregates conform to the requirements of Michigan
Department of State Highways Standard Specifications for Road and Bridge
Construction, Article 8.02. Fine aggregates are of the natural sand designation
2NS. Coarse aggregates are of the designation 6AA; these requirements equal
or exceed those of ASTM Specification C33. The type and size of aggregate,
slump, cement and additives have been established to produce durable concrete
in accordance with ACl. Cracking is controlled through proper arrangement and
distribution of reinforcing steel. Concrete structures and concrete components
are constructed of a dense, well-cured concrete with an amount of cement
suitable for strength development and achievement of a water-to-cement ratio
that is characteristic of concrete having low permeability. This is consistent with
the recommendations and guidance provided by ACI 201.2R-77.—Fhe-Fermi-2

o0 a¥a Q.oonoceoato - oNO nio O

The Structures Monitoring Program manages Fherefere~increase in porosity and
permeability due to leaching of calcium hydroxide and carbonation in below-
grade inaccessible concrete areas is-not-an-applicable-aging-effest-for the
inaccessible concrete of Fermi 2 Groups 1-5 and 7-9 concrete structures.
Hewever— Inspections will be performed of inaccessible areas in environments
where observed conditions in accessible areas exposed to the same
environment indicate that significant degradation is occurring.
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3.5.2.2.2 Safety-Related and Other Structures and Component Supports

3.5.22.23  Aging Management of Inaccéssible Areas for Group 6 Structures

3. Increase in Porosity and Permeability and Loss of Strength due to Leaching of
Calcium Hydroxide and Carbonation in Inaccessible Areas of Concrete Elements
of Group 6 Structures

ACI 318-83 and/or ACI 318-71 and constructed in accordance with the
recommendations in ACI 318-63 and ACI 318-71 using ingredients/materials
conforming to ACI, CSA, Michigan Department of State Highways and ASTM
standards, which provide for a good quality, dense, well cured, and low
permeability concrete. The concrete mix uses Portland cement conforming to
ASTM C150 (Types Il and V) or CSA Standard A5 along with flyash (ASTM
C618). Concrete aggregates conform to the requirements of Michigan
Department of State Highways Standard Specifications for Road and Bridge
Construction, Article 8.02. Fine aggregates are of the natural sand designation
2NS. Coarse aggregates are of the designation 6AA; these requirements equal
or exceed those of ASTM Specification C33. The type and size of aggregate,
slump, cement and additives have been established to produce durable concrete
in accordance with ACI. Cracking is controlled through proper arrangement and
distribution of reinforcing steel. Concrete structures and concrete components
are constructed of a dense, well-cured concrete with an amount of cement
suitable for strength development and achievement of a water-to-cement ratio
that is characteristic of concrete having low permeability. This is consistent with
the recommendations and guidance prowded by ACI 201 2R-77. -Ihe—F—e%—z

< &

s#ue%u%es——Neve#theless—t The RG 1. 127 Inspectlon of Water-Control
Structures Associated with Nuclear Power Plants Program manages increase in
porosity and permeability due to leaching of calcium hydroxide and carbonation
in below grade inaccessible concrete areas of inaccessible concrete of Fermi 2
Group 6 concrete structures.




Enclosure 1 to

NRC-15-0056
Page 15
Table 3.5.1
Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapter Il and il of NUREG-1801
Table 3.5.1: Structures and Component Supports
Aging
Item Aging Effect/ Management Further Evaluation
Number Component Mechanism Programs Recommended Discussion
3.5.1-47 Groups 1-5, 7-9: | Increase in porosity | Further evaluation | Yes, if leaching is MNetopolcable—Categorst
concrete and permeability; is required to observed in accessible | strustures-at-FermiZare
(inaccessible loss of strength due | determine if a areas that impact founded-en-bedrock-and
areas): exterior | to leaching of plant-specific aging | intended function de-netbave-waierflovwing
above and calcium hydroxide management ' underneath-thefoundation-
below-grade; and carbonation program is needed. teashing-hasnotbeen
foundation ebserved-op-ascessible
;  Eormi
acecessible-conereteareas:

Consistent with NUREG-
1801. The Structures
Monitoring Program
manages the listed aging
effect.

For further evaluation, see
Section 3.5.2.2.2.1 ltem 4.
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Table 3.5.1: Structures and Component Supports
Aging
Item Aging Effect/ Management Further Evaluation
Number Component Mechanism Programs Recommended Discussion
3.5.1-63 Groups 1-3, 5, Increase in porosity | Structures No MNetapplicable—GCategorr!
7-9: concrete and permeability; Monitoring Program structuresat-Fermi2are
(accessible loss of strength due iounded-or-bedresik
areas): exterior | to leaching of EFermiZsiructures donot
above and calcium hydroxide willize-porousconcrete
below-grade; and carbonation subfoundationsdo-notrely
foundation on-g-de-waierng-sysierie
controlsetlermentandde
pothavewaterflowing
undernegth-the-foundation-

Consistent with NUREG-
1801. The Structures
Monitoring Program
manages the listed aging
effect.
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Table 3.5.2-1
Reactor/Auxiliary Building and Primary Containment
Summary of Aging Management Evaluation

Table 3.5.2-1: Reactor/Auxiliary Building and Primary Containment

Aging Effect Aging
Component Intended Requiring Management NUREG- Table 1
Type Function Material Environment Management Program 1801 ltem Item Notes
Congcrete EN, FLB, Concrete | Exposed fo Increase in Structures .A2.TP-24 |3.5.1-63 | A
(accessible MB, SNS, fluid porosity and Monitoring
areas): SRE, SSR environment permeability;
exterior above Loss of strength
and below-
grade;
foundation
Concrete EN, FLB. Concrete | Exposed fo Increase in Structures .A2.TP-67 |3.5.1-47 | A
{inaccessible MB. SNS, fluid porosity and Monitoring
areas): SRE, SSR environment permeability;
exterior above Loss of strength
and below-
grade:
foundation
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Table 3.5.2-3
Turbine Building, Process Facilities and Yard Structures
Summary of Aging Management Evaluation
Table 3.5.2-3: Turbine Building, Process Facilities and Yard Structures
Structure
and/or
Component Aging Effect Aging
or Intended Requiring Management NUREG- Table 1

Commodity Function Material Environment Management Programs 1801 Item ltem Notes
Concrete EN, FLB, Concrete | Exposed to Increase in Structures M.A3.TP-24 |3.5.1-63 |A
(accessible MB. SNS, fluid porosity and Monitoring
areas): SRE environment permeability;
exterior above Loss of strength
and below-
grade;
foundation
Concrete EN, FLB. Concrete | Exposed fo Increase in Structures HLA3.TP-67 |[3.5.147 | A
(inaccessible MB, SNS, fluid porosity and Monitoring
areas): SRE environment permeability;
exterior above Loss of strength
and below-
grade;
foundation
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INFORMATION NOTICE

This is a non-proprietary version of Enclosure 1 of 318178-16, which has the proprietary
information removed. Portions of the document that have been removed are indicated by
white space inside open and closed bracket as shown here ([ 1.
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RAI4.7.1-1

Background:

License Renewal Application (LRA) Section 4.7.1 describes the applicant’s time-limited aging analysis
evaluation for erosion of the main steam line flow restrictors. The LRA states that Updated Final Safety
Analysis Report (UFSAR) Section 5.5.4.4 summarizes the existing analysis. Per the UFSAR, it was
postulated that even with an erosion rate of 0.004 inches per year, the increase in choked flow through
the restrictors after 40 years of operation would be no more than 5 percent. The LRA states that the
applicant re-evaluated this erosion rate and established a new rate for the period of extended operation.
Based on re-calculating the analysis with the new erosion rate and a time frame of 60 years, the LRA
states that the increase in choked flow will remain within the 5 percent limit specified in the UFSAR.

Issue:

The LRA does not provide the new erosion rate, nor does it describe how this rate was calculated. The LRA
also does not describe how the choked flow rate was calculated or quantify by how much it will increase
as a result of re-calculating the analysis. As such, the LRA does not provide sufficient information to
demonstrate that the increase in the choked flow rate will remain less than the 5 percent limit identified
in UFSAR Section 5.5.4.4. Considering these issues, the LRA does not satisfactorily demonstrate that the
existing analysis has been projected to the end of the period of extended operation pursuant to
10 CFR 54.21(c)(1)(ii).

Request:

(a) Quantify the new erosion rate and describe and justify the methodology that was used to calculate it.
As part of the response, indicate whether wall thickness measurements of all the Fermi 2 main steam
line flow restrictors were considered in the determination of the new erosion rate. If such
measurements were taken, provide the results in terms of the date of measurement and the amount
of wall loss. Provide justification if such measurements were not considered in the determination of
the new erosion rate.

(b) Quantify the increase in the choked flow rate that was determined as a result of re-calculating the
analysis using the new erosion rate and a time frame of 60 years. Indicate whether the methodology
used for this calculation is the same as the methodology used in the existing analysis. Provide
justification if the methodology is different.

Revised Response

a. The new erosion-corrosion rate of the stainless steel, high chromium Grade CF8 main steam line
{MSL) flow restrictor was determined by engineering judgment based on the following abridged
information:

o Per the Corrosion Survey Database (Reference 4.7.1-1-1): For carbon steel and stainless steel (at
up to 475°F steam) the corrosion rate is less than 0.002 inches per year; note the oxygen content
and flow velocity were not reported. This data was not collected with the sensitivity necessary to
be able to distinguish the differences between carbon steel and stainless steel.

e For carbon steel (at a flow velocity of [[ Tand {[ 11) the corrosion rate is
bounded by [[ 1] based on GE Hitachi Nuclear Energy (GEH) corrosion data.
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Therefore, the expected erosion corrosion rate for the Grade CF8 MSL flow restrictor would be
much less than [[ 1.

s The use of high chromium material (Grade CF8) provides resistance to erosion-corrosion damage
for the upstream casting in the MSL flow restrictor.

e Specific cases where high chromium steels (12% and above) have shown erosion-corrosion
damage have involved higher moisture content fluids relative to the [[ 11 liquid
present in the MSL flow. Because of the low moisture content of the steam in the MSL flow
restrictor, significant erosion-corrosion damage is not expected.

e The gradual reduction in diameter minimizes the angle of impact on the narrowest section of the
element, reducing the effect of erosion-corrosion within the region containing the minimum
diameter. Therefore, the geometry of the MSL flow restrictor further reduces the severity of
erosion-corrosion relative to increases in the minimum diameter.

e The relative erosion-corrosion rate for steels begins to reduce at temperatures above
approximately 302°F and is dramatically reduced in the presence of oxygen (over approximately
100 ppb). Therefore, in a 550°F environment with ~ [[ 11, the erosion-corrosion rate
would be expected to be very low.

o Increasing the chromium content reduces the dependence of flow velocity on the erosion
corrosion rate in steels. Because CF8 material has an ~18% chromium content, the dependency
of the erosion-corrosion rate on flow velocity is expected to be greatly reduced.

o Chloride intrusion is not expected to occur in the MSL therefore, the Grade CF8 material will not
experience the potential for pitting and/or stress corrosion cracking associated with chloride
ions.

e Evaluation of an Advanced Boiling Water Reactor (ABWR) MSL elbow concluded that [[
11 in the carbon steel components that are even
more susceptible to erosion-corrosion than components made from Grade CF8 material.
/ Therefore, the Grade CF8 MSL flow restrictor is expected to have very little erosion-corrosion.

Based on the above points, a reduction in the erosion-corrosion rate to [[ 11 for the
MSL flow restrictor castings is justified. The available information is justified as an acceptable basis to
reduce the erosion-corrosion rate without needing confirmatory wall thickness measurements. In
addition, the expected uncertainty in the methods to measure the wall thickness of the MSL flow
restrictor would exceed the expected reduction in wall thickness. Therefore, wall thickness
measurements would not be expected to aid in determining a revised erosion-corrosion rate.

b. The method used to calculate choked flow is the GEH proprietary Homogenous Equilibrium Method
(HEM) model. The new erosion-corrosion rate of [[ 11, described in the response
to Part A of this RAI, and the 60 year time frame is used in the HEM model. The increase in choked
flow rate is [[ 1. The HEM model is an enhanced method from the previous conservative
analysis described in UFSAR Section 5.5.4.4 and is documented in Reference 4.7.1-1-2. The calculated
increase of [| 11 is less than the 5% increase allowed in UFSAR Section 5.5.4.4.
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GE-Hitachi Nuclear Energy Americas LLC

AFFIDAVIT

I, Lisa K. Schichlein, state as follows:

(D

)

®)

)

®)

I am a Senior Project Manager, NPP/Services Licensing, Regulatory Affairs, GE-Hitachi
Nuclear Energy Americas LLC (GEH), and have been delegated the function of reviewing
the information described in paragraph (2) which is sought to be withheld, and have been
authorized to apply for its withholding.

The information sought to be withheld is contained in Enclosure 1 of GEH letter 318178-16,
“Revised Response to Fermi 2 License Renewal Application RAI 4.7.1-1,” dated April 30,
2015. The GEH proprietary information in Enclosure 1, which is entitled “Revised
Response to RAI 4.7.1-1,” is identified by a dotted underline inside double square brackets.
[[This_sentence is.. gn__gz(_a_t_r_lp_l_@_._{f_}]] In each case, the superscript notation ) refers to
Paragraph (3) of this affidavit, which provides the basis for the proprietary determination.

In making this application for withholding of proprietary information of which it is the
owner or licensee, GEH relies upon the exemption from disclosure set forth in the Freedom
of Information Act (“FOIA”), 5 U.S.C. Sec. 552(b)(4), and the Trade Secrets Act, 18 U.S.C.
Sec. 1905, and NRC regulations 10 CFR 9.17(a)(4), and 2.390(a)(4) for trade secrets
(Exemption 4). The material for which exemption from disclosure is here sought also
qualifies under the narrower definition of trade secret, within the meanings assigned to
those terms for purposes of FOIA Exemption 4 in, respectively, Critical Mass Energy
Project v. Nuclear Regulatory Commission, 975 F.2d 871 (D.C. Cir. 1992), and Public
Citizen Health Research Group v. FDA, 704 F.2d 1280 (D.C. Cir. 1983).

The information sought to be withheld is considered to be proprietary for the reasons set
forth in paragraphs (4)a. and (4)b. Some examples of categories of information that fit into
the definition of proprietary information are:

a. Information that discloses a process, method, or apparatus, including supporting data
and analyses, where prevention of its use by GEH's competitors without license from
GEH constitutes a competitive economic advantage over other companies;

b. Information that, if used by a competitor, would reduce their expenditure of resources
or improve their competitive position in the design, manufacture, shipment,
installation, assurance of quality, or licensing of a similar product;

c. Information that reveals aspects of past, present, or future GEH customer-funded
d