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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, DC 20555 - 0001

June 27, 2012
MEMORANDUM TO: Members, ACRS License Renewal Subcommittee

FROM: Kent L. Howard, Sr., Senior Staff Engineer
Technical Support Branch, ACRS

SUBJECT: TRANSMITTAL OF STATUS REPORT AND PROPOSED AGENDA FOR
THE ACRS SUBCOMMITTEE MEETING ON JULY 10, 2012, RELATED
TO THE LICENSE RENEWAL APPLICATION OF THE SEABROOK
STATION

The Plant License Renewal Subcommittee will meet at 1:30 PM on July 10, 2012 to review the
Seabrook Station license renewal application. The Subcommittee will gather information,
analyze relevant issues and facts, and formulate proposed positions and actions as appropriate.
To prepare for this meeting, a proposed agenda and a status report are attached.

The staff of the Office of Nuclear Reactor Regulation, Region |, and the applicant will brief the
Subcommittee regarding acceptability of the Seabrook license renewal application. Electronic
copies and Compact disks of the pertinent background material regarding this review were
provided to you on June 1, 2012, June 8, 2012 and later dates as the ACRS staff received the
information. The background documents are also available on the ACRS Sharepoint site.

If you have any additional questions, please contact me at (301) 415-2989 or
Kent.Howard@nrc.gov

Attachments:
Status Report (including Agenda)

cc: ACRS Plant License Renewal Subcommittee Members and Consultants
C. Santos
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Advisory Committee on Reactor Safeguards
Plant License Renewal Subcommittee Meeting
Seabrook Station
July 10, 2012
Rockville, MD

-SCHEDULE-
Cognizant Staff Engineer: Kent L. Howard, Sr.

Email: Kent.Howard@nrc.gov
Phone #: (301) 415-2989

Dick Skillman, ACRS 1:30 pm — 1:35 pm

Staff Introduction Brian Holian, NRR 1:35 pm — 1:40 pm
NextEra Seabrook, LLC — Seabrook Rick Cliche, NextEra 1:40 pm — 3:00 pm
Station (Seabrook) Kevin Walsh, NextEra

A. Introduction Jim Connolly, NextEra

B. General Plant Overview Rick Noble, NextEra

C. Plant Status/Major Improvements

D. License Renewal Application

E. SER Open ltems

F. Concluding Remarks
Break 3:00 pm = 3:15 pm
NRC Staff Presentation SER Overview Arthur Cunanan, NRR 3:15 pm - 4:35 pm

A. Introduction Mike Modes, Region |

B. Scoping and Screening Results Abdul Sheikh, NRR

C. Onsite Inspection Results Allen Hiser, NRR

D. Aging Management Review

E. Open ltems

F. Time Limited Aging Analyses

G. ASR Open ltem

H. Conclusion
Subcommittee Discussion Dick Skillman, ACRS 4:35 pm - 5:00 pm
Adjourn Dick Skillman, ACRS 5:00 pm
NOTE:

¢ During the meeting, 301-415-7360 should be used to contact anyone in the ACRS
Office.

e Presentation time should not exceed 50 percent of the total time allocated for a given
item. The remaining 50 percent of the time is reserved for discussion.

o Fifty (60) hard copies of each presentation or handout should be provided to the
Designated Federal Official 30 minutes before the meeting.

e One (1) electronic copy of each presentation should be emailed to the Designated
Federal Official 1 day before the meeting. If an electronic copy cannot be provided
within this timeframe, presenters should provide the Designated Federal Official with a
CD containing each presentation at least 30 minutes before the meeting.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
SUBCOMMITTEE ON PLANT LICENSE RENEWAL
SEABROOK STATION
JULY 10, 2012
ROCKVILLE, MARYLAND
- STATUS REPORT -

PURPOSE

The purpose of this meeting is to review the License Renewal Application (LRA) for the
Seabrook Station (Seabrook), and the associated Safety Evaluation Report (SER) with
open items. The Subcommittee will hear presentations by, and hold discussions with,
representatives of the U.S. Nuclear Regulatory Commission (NRC or the staff) and the
applicant, NextEra Energy Seabrook, LLC (NextEra or the applicant).

BACKGROUND

Seabrook Station is located in Seabrook, Rockingham County, New Hampshire on the
western shore of Hampton Harbor, two miles west of the Atlantic Ocean. The station is
approximately 2 miles north of the Massachusetts state line and approximately 15 miles
south of the Maine state line. The NRC issued a zero power license in October 1986
and a full power operating license was subsequently granted on March 15, 1990
Seabrook previously sought and received a modification to the expiration of the facility
operating license to recapture the time licensed at zero-percent power. The unit is a 4-
loop pressurized-water reactor (PWR) design. Westinghouse Electric Corporation was
contracted to design, fabricate and deliver the Nuclear Steam Supply System (NSSS)
and nuclear fuel for the plant. The licensed power output was 3,411MWt; however, after
implementing two power uprates, the rated thermal power has been increased to 3,648
MW, with a gross electrical output of approximately 1,245 megawatts electric. The
Seabrook Station pressurized water reactor is housed in a steel lined reinforced
concrete containment structure, which is enclosed by a reinforced concrete containment
enclosure structure.

The current facility operating license for Seabrook expires at midnight on March 15
2030.

DISCUSSION

By letter dated May 25, 2010, NextEra Energy Seabrook, LLC, submitted, for the U.S.
Nuclear Regulatory Commission review, an application to renew the Seabrook Station
operating license for up to an additional 20 years beyond the current expiration at
midnight on March 15, 2030. The license renewal application was submitted pursuant to
Title 10 of the Code of Federal Regulations Part 54, "Requirements for Renewal of
Operating Licenses for Nuclear Power Plants." The staff determined that the LRA was
complete and acceptable for docketing on July 21, 2010.

The SER summarizes the results of the staff's safety review of the LRA and describes
the technical details considered in evaluating the safety aspects of the unit's proposed
operation for an additional 20 years beyond the term of the current operating license.
The staff reviewed the LRA in accordance with NRC regulations and the guidance in



NUREG-1800, Revision 1, “Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants” (SRP-LR), dated September 2005.

SER Sections 2 through 4 address the staff's evaluation of license renewal issues
considered during the review of the application. SER Section 5 is reserved for the report
of the Advisory Committee on Reactor Safeguards (ACRS). The conclusions of the
SER are in Section 6.

The SER with Open Items presents the status of the staff’s review of the Seabrook LRA
and information submitted through May 16, 2012. It contains seven open items, no
confirmatory items, three proposed license conditions, and sixty-eight commitments.

OPEN ITEMS

As a result of its review of the LRA, including additional information submitted through
May 16, 2012, the staff identified the following open items. An item is considered open
if, in the staff’'s judgment, it does not meet all applicable regulatory requirements at the
time of the issuance of this SER. The staff has assigned a unique identifying number to
each open item.

01 3.0.3.1.9-1 SER Section 3.0.3.1.9 — ASME Code Section Xl, Subsection IWE
Program

Due to the applicant's previous failure to maintain the annular space between the
containment and containment enclosure buildings in a dewatered state, the staff is
concerned that the applicant has not, until now, implemented procedures and inspection
requirements to keep this area dewatered in the future. Accumulation of water in the
annular space can potentially degrade the containment liner plate. The staff's concern is
tracked as Open ltem Ol 3.0.3.1.9-1.

0Ol 3.0.3.2.18-1 SER Section 3.0.3.2.18 — Structures Monitoring Program

Based on the operating experience related to concrete degradation due to alkali-silica
reaction (ASR), the staff is concerned that the applicant has not enhanced the Structures
Monitoring Program to manage the effects of ASR. Until resolved, this issue is identified
as Ol 3.0.3.2.18-1.

Reviewers Note: The Structures Monitoring Program and any enhancements to
the aging management program (AMP) due to ASR are Part 54 (Requirements for
Renewal of Operating licenses for Nuclear Power Plants) related. The staff cannot
move forward towards a resolution to this open item until the applicant and the
agency complete any further studies and evaluations of the ASR issue (in Part 50
space).

Ol B.1.4-2 SER Section 3.0.5 — Operating Experience

The applicant did not fully describe how it will use future operating experience to ensure
that the aging management programs will remain effective for managing the aging
effects during the period of extended operation. In addition, some program descriptions
contain no such statements and, for these AMPs, it is not clear whether the applicant
intends to implement actions to monitor operating experience on an ongoing basis and
use it to ensure the continued effectiveness of these AMPs. Further, the LRA does not



state whether new AMPs will be developed, as necessary. Until resolved, this issue is
identified as Ol B.1.4-2.

Ol 3.0.3.1.7-1 SER Section 3.0.3.1.7 — Bolting Integrity Program

In recent reviews of license renewal applications and operating experience, the NRC
staff noted that seal cap enclosures can contain water leakage and therefore use of such
enclosures should be accounted for in license renewal applications to ensure proper
aging management. The applicant may have used, or currently uses, seal cap
enclosures to contain water leakage. The staff noted that the use of such enclosures
may not be accounted for in the LRA. For example, the environment within seal cap
enclosures may be submerged, rather than the air environment of the original
component design. Also, enclosures may prevent the direct inspections of bolting and
component external surfaces within the Bolting Integrity and External Surfaces
Monitoring Programs, respectively.

The staff lacks sufficient information to complete its evaluation of pressure-retaining
bolting and component external surfaces surrounded by seal cap enclosures.
Specifically, the LRA does not contain aging management review (AMR) items that
address bolting and external surfaces in seal cap enclosure environments, which may be
submerged due to ongoing leakage within the enclosure. It is also unclear how
components within seal cap enclosures will be age-managed, since direct inspection is
not possible. Furthermore, it is unclear to the staff whether seal cap enclosure
configurations will be used in the period of extended operation. Until resolved, this issue
is identified as Ol 3.0.3.1.7-1.

0Ol 3.2.2.1-1 SER Section 3.2.2.1 — Treated Borated Water

The LRA contains several AMR items that manage stainless steel components exposed
to treated borated water for loss of material, cracking, and reduction of heat transfer with
the Water Chemistry Program. However, the staff noted that the associated treated
borated water environments may not be controlled to less than 5 parts per billion (ppb)
dissolved oxygen, and thus, the staff lacks sufficient information to conclude that these
components will be adequately managed. Until resolved, this issue is identified as Ol
3.2.2.11.

0Ol 4.2.4-1 SER Section 4.2.4 — Pressure-Temperature Limit

As a part of a separate licensing action on P-T limits, the applicant requested approval of
P-T limits that would, based on an updated neutron fluence evaluation, extend the
operating time of the current curves from 20 EFPY to 23.7 EFPY. The staff had
concerns related to whether the methodology used to develop the P-T limits is consistent
with the requirements in 10 CFR 50, Appendix G. Because the methodology used to
develop the P-T limits during the initial operating period is the same as that to be used
during the period of extended operation, this additional information is also pertinent to
the review of LRA. Until resolved, this issue is identified as Ol 4.2.4-1.



Ol 3.0.3.2.2-1 SER Section 3.0.3.2 — Steam Generator Tube Integrity Program

The staff is concerned with the management of cracking due to primary water stress
corrosion cracking (PWSCC) on the primary coolant side of steam generator tube-to-
tubesheet welds that are made or cladded with nickel alloy. Also, the staff requested
that the applicant provide information regarding its one-time inspection of the steam
generator divider plate assembly in its UFSAR Supplement. Until resolved, this issue is
identified as Ol 3.0.3.2.2-1.

CONFIRMATORY ITEMS

As aresult of its review of the LRA, including additional information submitted through
May 16, 2012, the staff identified no confirmatory items.

SUMMARY OF PROPOSED LICENSE CONDITIONS

Following the staff’s review of the LRA, including subsequent information and
clarifications from the applicant, the staff identified 3 proposed license conditions.

The first license condition requires the applicant to include the UFSAR supplement
required by 10 CFR 54.21(d) in the next UFSAR update, required by 10 CFR 50.71(e),
following the issuance of the renewed licenses. The applicant may make changes to the
programs and activities described in the UFSAR supplement provided the applicant
evaluates such changes pursuant to the criteria set forth in 10 CFR 50.59 and otherwise
complies with the requirements in that section.

The second license condition requires future activities described in the UFSAR
supplement to be completed prior to the period of extended operation. The applicant
shall complete these activities no later than six months prior to the period of extended
operation (PEQO), and shall notify the NRC in writing when implementation of these
activities is complete.

The third license condition requires that all capsules in the reactor vessel that are
removed and tested meet the requirements of American Society for Testing and
Materials (ASTM) E 185-82 to the extent practicable for the configuration of the
specimens in the capsule. Any changes to the capsule withdrawal schedule, including
spare capsules, must be approved by the staff prior to implementation. All capsules
placed in storage must be maintained for future insertion. Any changes to storage
requirements must be approved by the staff, as required by 10 CFR Part 50, Appendix
H.

COMMITMENTS

Commitments made by the licensee are listed in detail in Appendix A to the SER. The
licensee made sixty-eight commitments related to the aging management programs
(AMPs) to manage aging effects of structures and components to be implemented
before the PEO.



AUDIT OF SCOPING & SCREENING, AMPs, AMRs, AND TLAAs

Aging Management Programs Audit

A nine-day audit was conducted by the NRC at the Seabrook Station, Unit 1, in
Seabrook, New Hampshire, on October 12-15, 2010, and October 18-22, 2010. The
purpose of the audit was to examine the applicant’'s aging management programs
(AMPs) and related documentation for Seabrook and to verify the applicant’s claim of
consistency with the corresponding Generic Aging Lessons Learned (GALL) Report
(NUREG-1801, Rev. 1) AMPs. As described in the GALL Report, the NRC staff's .
evaluation of the adequacy of each generic AMP is based on its review of the following
10 program elements in each AMP: 1) scope of program; 2) preventative actions; 3)
parameters monitored or inspected; 4) detection of aging effects; 5) monitoring and
trending; 6) acceptance criteria; 7) corrective actions; 8) confirmation process; 9)
administrative controls; and 10) operating experience.

During this audit, the staff audited AMP elements 1-6, and 10 (scope of program,
preventative actions, parameters monitored or inspected, detection of aging effects,
monitoring and trending, acceptance criteria, and operating experience). These
elements of the applicant's AMPs which were claimed to be consistent with the GALL
Report were audited against the related elements of the associated AMP described in
the GALL Report, unless otherwise indicated in this audit report. Elements 7-9
(corrective actions, confirmation process, and administrative controls), were audited
during the Scoping and Screening Methodology audit conducted on March 15-18, 2010,
and are evaluated separately. The staff audited all AMPs that the applicant stated were
consistent with the GALL Report AMPs. if an applicant took credit for a program in the
GALL Report, the staff verified that the plant program contains all the elements of the
referenced GALL Report program. As part of the audit, an independent search of the
applicant’s plant-specific operating experience database was conducted to determine
the adequacy of the LRA and to provide the staff team members with relevant and
appropriate operating experience, and the associated corrective actions performed.
During the audit, the staff conducted a random sampling of applicant’s components for
verification of the applicant’s method of scoping and screening to support the license
renewal application and the resulting components and systems scoped into the
applicant’s aging management review. The staff also performed a verification of the
materials and environment information in the Seabrook LRA. The staff performed an on-
site material and environment verification of a random sample of components, by
walkdowns and review of Seabrook reference materials.

In performing this audit, the staff examined the applicant’'s LRA, program bases
documents and related references, interviewed various applicant representatives, and
conducted walkdowns of several plant areas. In total, 37 AMPs were reviewed and
several breakout (discussion) sessions with applicant representatives were conducted.



Scoping and Screening Methodology Audit

During the week of September 20-23, 2010, the Division of License Renewal,
Engineering Review Branch 2, performed an audit of the applicant’s license renewal
scoping and screening methodology developed to support the license renewal
application for Seabrook Station Unit 1. The audit was performed at the applicant's
facility located in the Town of Seabrook, Rockingham County, New Hampshire. The
focus of the staff's audit was the applicant's administrative controls governing
implementation of the LRA scoping and screening methodology and review of the
technical basis for selected scoping and screening resuits for various plant systems,
structures, and components (SSCs). The audit team also reviewed quality attributes for
aging management programs (AMPs), quality practices used by the applicant to develop
the LRA, and training of personnel that developed the LRA.

The regulatory bases for the audit were Title 10 of the Code of Federal Regulations (10
CFR), Part 54, "Requirements for Renewal of Operating Licenses for Nuclear Power
Plants," and NUREG-1800, "Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants," Revision 1 (SRP-LR). In addition, the applicant
developed the LRA in accordance with Nuclear Energy Institute (NEI) 95-10, "Industry
Guidelines for Implementing the Requirements of 10 CFR 54 -The License Renewal
Rule," Revision 6 (NEI 95-10) which the U.S. Nuclear Regulatory Commission has
endorsed via Regulatory Guide 1.188, "Standard Format and Content for Applications to
Renew Nuclear Power Plant Operating Licenses," (Reguilatory Guide 1.188).

The staff found that the applicant’s scoping and screening methodology is consistent
with the requirements of 10 CFR 54.21(a)(1) and the staff’s position on the treatment of
safety-related and nonsafety-related SSCs within the scope of license renewal, and the
SCs requiring an AMR are consistent with the requirements of 10 CFR 54.4 and 10 CFR
54.21(a)(1).

On the basis of its review, the staff concluded that the applicant adequately identified
those SSCs that are within the scope of license renewal, as required by 10 CFR 54.4(a),
and those SCs that are subject to an AMR, as required by 10 CFR 54.21(a)(1).

License Renewal 71002 Regional Inspection

On April 8, 2011, the NRC Region | completed the onsite portion of the inspection of your
application for license renewal of Seabrook Station. The purpose of this inspection was to
examine the plant activities and documents that support the application for a renewed
license of Seabrook Station. Regional inspectors reviewed the scoping and screening of
non-safety related systems, structures, and components, as required in 10 CFR 54.4(a)(2),
to determine if the proposed aging management programs are capable of reasonably
managing the effects of aging.

The inspection team concluded scoping and screening of non-safety related systems,
structures and components, was implemented as required in 10 CFR 54.4(a)(2), and the
aging management portion of the license renewal activities were conducted as described in
the License Renewal Application.



The regional inspection team noted that the applicant’s staff was continuing to develop an
appropriate initial response to the aging effect of the alkali-silica reaction in certain concrete
structures of Seabrook Station. Because the investigation and testing was ongoing and the
applicant was not currently in a position to propose a new or revised aging management
program, the inspection team was unable to arrive at a conclusion about the adequacy of
the aging management review for the alkali-silica reaction issue. As part of the ongoing
review of the application for a renewed license, the applicant was instructed to continue to
inform the Division of License Renewal as they developed a response to the ASR issue.
With assistance from the NRC Headquarters Office, Region | would review those key points
in the implementation of the NextEra project plan associated with the ASR issue to ensure
the current licensing bases is maintained, a key assumption in the license renewal process.

The Regional Inspection Team concluded scoping and screening of non-safety related
systems, structures, and components, was implemented as required in 10 CFR 54.4(a)(2),
and the aging management portion of the license renewal activities were conducted as
described in the License Renewal Application. The inspection concluded the
documentation supporting the application was in an auditable and retrievable form.
Except for the alkali-silica reaction issue, the inspection results support a conclusion of
reasonable assurance with respect to managing the effects of aging in the systems,
structures, and components identified in the application.

Alkali-Silica Reaction Targeted Regional Inspection

On January 20, 2012, the NRC Region | completed an inspection at Seabrook Station.
The inspection examined activities conducted the applicant’s license as they relate to
safety and compliance with the Commission's rules and regulations and with the
conditions of your license. The inspectors reviewed selected procedures and records,
observed activities, and interviewed personnel. In conjunction with the follow-up of two
unresolved items, the focus of this inspection was a review of activities involving the
applicant’s analysis and evaluation related to addressing the Alkali-Silica Reaction issue
occurring in safety related and other important to safety concrete structures. As a part of
this inspection, Region | inspectors reviewed the original and revised Prompt Operability
Determinations (POD) for certain affected structures. During the onsite exit meeting, Mr.
Richard J. Conte, Chief Engineering Branch 1, summarized the findings and
observations. In addition, he discussed NRC observations regarding the applicant’s
planned corrective actions and assumptions being made in the applicant’s operability
determinations. The inspectors concluded that these structures could currently perform
their safety related functions despite the observed degradation due to ASR. However
the NRC still has concerns associated with long term operability, therefore additional
information is needed to determine: 1) how various characteristics of the concrete may
be affected by ASR; 2) the related effects on other elements of the structures, such as
rebar, due to groundwater in-leakage; and 3) the rate of progression of the ASR in
structures at the site. It was the understanding of the inspection team that these specific
areas were being addressed in a comprehensive corrective action plan that was still
being finalized by the applicant’s organization at the end of the inspection.

Based on the results of the inspection, the Regional Inspection Team requested that the
applicant summarize the plans to address the ASR issue at a management meeting to
be conducted on April 23, 2012, at NRC Headquarters in Rockville, MD. At the meeting,
the applicant was expected to discuss the following technical issues: 1) describe which
applicable American Concrete Institute (ACI) 318 code relationships are affected by ASR
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and their plans to ensure the applicable licensing and design bases remain valid; 2)
describe their comprehensive plans to understand the related effects and overall
progression of ASR, its cause, and actions to correct and/or mitigate the issue; and, 3)
provide a timeline for key actions, including those to address long term operability, how
the degradation affects the design basis, and longer term management of the ASR
issue.

Reviewers Note: The ASR issue is primarily a Part 50 (Domestic Licensing of
Production and Utilization Facilities) issue. The bulk of the Subcommittee
meeting will be spent with the staff explaining how the ASR issue is being handled
in Part 50 space. Although the meeting Agenda (as submitted by the Division of
License Renewal Project Manager) does not currently show any Division of
Operating Reactor Licensing (DORL) personnel participation to explain and
answer ASR and Part 50 questions, | have been assured that DORL and Region |
personnel will be in attendance and will be active participants in this
Subcommittee meeting (ala Crystal River 3).

TLAAS

The staff reviewed the information in LRA Section 4, “Time-Limited Aging Analyses.” On
the basis of its review, the staff concluded that the applicant provided a sufficient list of
TLAAs, as defined in 10 CFR 54.3, and that the applicant demonstrated the following:

* The TLAAs will remain valid for the period of extended operation, as required by 10
CFR 54.21(c)(1)(i),

* The TLAAs have been projected to the end of the period of extended operation, as
required by 10 CFR 54.21(c)(1)(ii), or

* The effects of aging on intended functions will be adequately managed for the period of
extended operation, as required by 10 CFR 54.21(c)(1)(iii).

The staff also reviewed the UFSAR supplements for the TLAAs and found that, the
supplements contain descriptions of the TLAAs sufficient to satisfy the requirements of
10 CFR 54.21(d). In addition, the staff concludes, as required by 10 CFR 54.21(c)(2),
that no plant-specific, TLAA-based exemptions are in effect.

With regard to these matters, the staff concluded that, there is reasonable assurance
that the activities authorized by the renewed licenses will continue to be conducted in
accordance with the CLB. Additionally, any changes made to the CLB, in order to
comply with 10 CFR 54.29(a), are in accordance with the Atomic Energy Act of 1954, as
amended, and NRC regulations.
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EXPECTED SUBCOMMITTEE ACTION

The Subcommittee Chairman will provide a report to the Full Committee at a later date
to be determined. It is entirely possible that the applicant and staff, at the request of the
Subcommittee Chairman, may be asked to present any additional information or
findings before the Plant License Renewal Subcommittee at his discretion.
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P-R-0-C-E-E-D-I-N-G-S

. » 1:32 p.m..
CHAIR'gkiLigg&;‘.éood afternoon. This
meéting will.ﬁéw come to order. Ladies and
gentlemen, thié is a meeting of the Seabrook Plant
License Renewal Subcommittee.
I{m Gordon §ké}lmqn, chairman of the
License Reneng Sgpéoﬁﬁitﬁééf;f the ACRS. ACRS

members in attendance are Mr. Jack Sieber, Dr. Dana
=S 1S arEn

Powers, Dr. Sam Armijo, chairman of the ACRS, and

Dr. William Shack. Our consultants are Mr. John
Barton and DfJ Marip Bdna§§;a Kent Howard to my
right of the ACRS ig?pﬁéf@ésignated Federal Official
for this meetéﬁg. |

This schomﬁittee will review the
license renewal applicatiqn for the Seabrock Station
and the associgted‘§§feF¥:Eya%pat;9n Report with
open itemé. of pé%?igg%é%;#ﬁgerest to the
subcommitFee;%é;l??e;téé;é;kali—silica reaction,

LR

ASR, issue at the Seabréok Station.
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We will hear presentations from NextEra
Seabrook repréééntg;iyeépINRC:staff and other
intereSted-pe;Soné'rég??éiﬁggﬁhis matter. I would
like to add ﬁﬁéi Qhéiﬁé§i6ﬁ I -inspection team lead,
Mr. Mike Médeg; will péé%iéipate in this meeting via
bridge line.

We have:ndtire¢eived written comments or
requests for ﬁime fahm%ﬁé%bréi statements from
members of the pﬁblig regarding today's meeting.

The entire meefing Will bQ-open to public
attendance. .The subcommittee will gather
informationnhqga¥y;§ rg%gvﬁqt issges and facts, and

formulate”proposed_pg§%tignsland actions as

appropriate fgg;d?%;bg;

%E%gns by‘the,committee.

.Thénrulesnféggparticipation in today's
meeting have been announced as part of the Notice of
this meeting previguslyxgﬁblished in the Federal
Register. A t;angéﬁibéégé tb;s meeting is being
kept and wil;;be méde évai;ablé as stated in thé
Federal Regiséér notice. |

I request that participants in this

meeting use the microphones located throughout the

in ”Ebe subcommittee. They

meeting room when addres
: LRI )

3

Dt
. LI

-ﬁiﬁy themselves and speak

o

are asked to,Q;ease,;d
: wk L

i B IS

A S R
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’ . "'L"I : .
with sufficient clarity and volume so that they can
be readily heard.

:confirmation, please, that

S

May I ask for

the bridge line is‘bpeﬁ?'.We're going to take about
a 120-second bause here and while this pause is in
effect I would like to make a brief comment, please.

Probabiy all of us sitting at this

horseshoe have read all or most of the 770-page SER.

%

We've read multiple:RAIS;! th® status report, many

N D

of the.referéﬁéésiﬁégggﬁl%%nts' reports. And I
would like to Communiéé%éﬂthat this meeting while it
will have much attention'gn alkali-silica reaction,
that there is;muchhmopggzgnthis application than
simply ASR as §lkali%siifé§_reaction is known. So I
want this meéééng to.be'ﬁalanced and I want all of
the topics té@be aVailable for diséussion so that we
don't get swept away by an inappropriate focus on
one single item. . And I.Fhagglyop.

Sféépifhe nod I will

As soon as.,W

introduce Briéé;ﬂéii%niﬁﬁé@ the NRC staff. We're

good to go. .I will an@pigSeht Mr. Brian Holian of
the NRC staff for opening comments. Brian?
MRﬁ_HQL§AN; _fﬁank you, Mr. Chairman,
and thank you;-membérséqgtﬁhg_subcommittee. My name
NEAL R. GROSS
- COURT REPORTERS AND TRANSCRIBERS
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is Brian Holian. I'm the division director for the
Division of License Renewal in-NRR, And I'll just
cover the agéndé inkSémg.bfie£ opening comments.
Then we'll tﬁfﬁji£¢6ééfﬁtbélicensqe for their
presentation which wilifBé'followed by the staff's
presentation.

Just a ¢op§l§_of introductions to start

with. I'll introdﬁée tﬁé*feSt of the NRC presenters

.when we swap positiocns. _But to my left is Melanie

Galloway, the deputy director, Division of License
Renewal.
And I wanted to recognize one other

person at thig.time,ﬁMr;ﬁ%;;hQConte sitting in the

front row. aggs:iﬁjfﬁgﬁigégion I. He's a branch
chief in the Division;ongeactor Safety so he'll
also be here for questions from a regional
perspective as we lonnaFv£he presentation.

Weldoiﬁqyeﬁ{éé'yog mentioned, Chairman,
Mike Modesh.tﬁé,leaa inspeétor who led the
inspection who;will-actgailyige giving the
presentation via the phone when we get to the
regional perspgctiyei

Jgét aﬁcggp;é‘gf Qpening comments as

5

you've read the application.
: LS G R G
11, B :

And Chairman, I
i

s -U., _'.) Lo
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appreciate your comments on the balanced look. We
think that's appropfiaté:from the staff view also.
There's a lot: of i§$ue§;§hat;the staff has covered
and of course;ASR has been:the one in the press.

And there'wili.be an.apbggpriate focus on it today,
but we agree with you from the staff's perspective

there's a lot of issues on any license renewal

application. -

i

We haveiMelanie Galloway to talk about
S 2 % ,,'r .

v

an introduction here.

PR

ASR just.fbr a -minute as
That's appropriate. Méi%nie was fulfilling the
division direqtor_role,heﬁe for about the last 6 or
7 months as I.was”q¥§rd9§@a_3esearch rotation. So I
appreciate Mg%énie kéeéipg'thg ball going on this
application qéd_this rgYiéwr -

Ohe other iteﬁ I'd like to mention right
off as the subqqmmittee members have seen it, we
just -- the Di%is;dp_qf!Liggngg Renewal updated from

GALL Rev 1 thGA¥%~RéQ”2 iést;year around this time.

And I believ§”§eabrdoggwgll be the last plant.

I know we have Limerick coming in next.
Limerick was able to adjust its application to come

in with a full.GALL Revv% ;egerence which means,

'
]

usually it means less feQuests for additional

NEAL R. GROSS
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information. So I think -+ I just wanted to
highlight for the subcommittee, you saw many

requests for additional information. Some of those

were of nece551ty because'the appllcatlon had been

done in GALL. Rev 1 and the|NRC staff was bringing

them up to GALL Rev 2 w1tb many RAIs. So I wanted
to highlight that right_ug front.

Oﬁ the., ASR iesée{ when I came back from
Research one of_my{titstjéﬁeetions was should we be
going ahead witﬁlthis subCommittee at this time,
this ACRS subcemmitteef?'We did not have agreement
between the staff and the licensee en open items.

Open items —f“a\reminQer -- usually are

that. They could elther be we don t have agreement

or they could be we have greement but it's not

written out yet by the staff The staff is still
reviewing that. You'll see some of that on some of
the open items toqay, that.there is a clear path
forward. "

_ Qqhthe ASR issue the staff still has
many queetiohe“for thefapplicant. The applicant
does have a conclusion in their slide that they have

an effective aging management program that has been

[t

submitted. You don't hat conclusion in the

'NEALR;GROSS
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staff slides. Wefare noé]to that conclusion yet.
SQ.as Wé_heéélhe?e we foresee that we
would recommefid a second subcommittee. That will be
up to the subéOmmittée'£hemseives later, but we
would recommend that still pending the conclusion of

our Safety Ewvaluation Report. ,With that let me turn

it over'to:Melanie§'%.'”\

'-Thaqk you, Brian. A few
notes to providé a 1itt18%bit more context on the
ASR issue in particular.

First of all, the presentation by the
staff on ASR is go%ﬁg pq;be limited to the effects
and the structures thatlayg described in the license
renewal. Theéinformatipnhthat's already been
provided by the applicant is what we're going to be
focusing on. . ..

In:addition;téLthé license renewal

proceeding thé£§.%%?%%§d;é?ib?,df work being done
out of ou£ reéiénal ;fﬁ%gé;lléoking at the current
issues associated with ASR énd operability. That's
not going to be the subject of our presentation
today. So I jgst_@%qt;F;?méke that content
appropriately;cleaf. |

| Aiso, it's ;mborfant to note that our

NEAL R. GROSS
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SER.was issuea&onijﬁﬁégéﬁﬁiéﬁ@thié year and that was
based on sub@i;ﬁalé;ggg§iaééf;y the applicant
through Marcﬁﬁééfﬁggfathiéﬁyeér. Since March 30th
the applicant ﬂas pro;ideé a substantial submittal
date of May 16th which affects the license renewal

. : o
information. Howe?ér,“é@at is continuing under
staff review, énd géjﬁﬁégiwe talk about the
infOrmation fHét we'ye‘cdnclgded and what our
questions are';t this béint it.is only through the

March 30th date. To the extent that we provide

additional context)and mdére current information we

‘R

will appropriételyJcévééﬁéghéﬁ and let you know that

ric

those are early impressions and that our review is

continuing.
The applicant.in its May 1lé6th submittal

did provide a new_plant{§pecific ASR-related AMP.

R h

And while we have ﬁ;tICOmp;etéd the review of that
as I just notgq we are gqing to be able to provide
some early—onfébéefvatioﬁs: ”And we are doing this
because the applicant has included a lot of
information ghggt tpgt program ;qltheir presentation

today. So in order to;round 'dut that discussion we

LY LA

will talk qbdq%“itﬁub %géin_briefly and only based

on preliminary ‘observatiofis.
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It's ;Eééi&ﬁégéééﬁt to note that this is
very much forﬁﬁhe ﬁRC staff and informational
meeting. Offéﬁtimgs‘whgé;wéire coming before ACRS
we are able to brovide éonclusions. When it comes
to ASR, given the state.of our review we are really

only providing status or'infofmation at this time as

we know‘it. e
éléari; @ef??;ﬁ thé May léth submittal
as well as additionalliﬁférmation. We're
anticipating a response to our open items defined in
the SE as wel;fas %gdi€$g8§i¥responses to guestions
we will be‘askiﬁg éﬁd ﬂ;;e already asked on ASR is
going to chahéé theﬂcoqpeXf of the staff's review,
rightly so. Bﬁt rigﬁt né& we cannot provide that

definition near the tail end of our review as we

might;inIqthgr-situatid@S i

_quphis is informational

and statgs—séekiﬁgqt5d5§} 53”
5 T !; ':‘4“-'_'.:-,: :
‘nghotherjpoipﬁ I.wanted to make which

is important ié that éﬂé,éALL report does address
ASR. It defines ASR in avfairly narrow kind of way,
for plants tha;_might,gggg:alvery small indication
of ASR or sométhingttﬁagwwés in a realm of what we
might consideghnormal éé;far as ASR.
Thé Seabrbokfsituation is well beyond
NEAL R. GROSS
.- COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND’AVE ., N.W.
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that and so the GALLf éfi-ltalking "about any given

I

effect does régieateﬁtna‘ fhen plant-specific
operating exnerience'isibeyond what is expected as
normalcy and defined as normalcy in the GALL that
applicants are.expegteq;té go above and beyond and
provide more_snecifge in%;rnétion that gets to the
actual extent;ef their plent eperating experience.
And that's whet this apniicant is attempting to do
and that's what we are doing in our review going

forward.

oy

We do understand thét the ACRS

subcommlttee has e§pressed 1nterest in going to the

%

site in the fall in pa t@Cular to see firsthand
some of the effects of ASR on the structures at

Seabrook. We are aware ef that and we are looking

forward tO.COQFdiA%?iHQf}%aﬁ:ViSit with the ACRS to
make that a reeiity. Onitnatfpoint I'll turn the
presentation—ééck oVer tQ Brien.

MR. HOLIAN: Thank you. The only thing

I'll add before turning it over to the licensee is

we did prompt RlCh Conte'from*the region to be ready

for any operablllty calls,or any operablllty type

st

gquestions. We reallze t at an issue like this does

cross over, Part 54 license renewal to Part 50.

i} NEALR GROSS
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There isfa“th3that{§apg6§é§1yﬂnot’even on our

A

slides.

I”don't kﬁQWuﬁi can't remember if we put

on there the fact that there is a Region I kind of

steering group with bquibivision of License Renewal
presentation aﬁd Div%s#é@f¢f'£ngineering out of
Nuclear Reactqﬁ Re§ula£i9H:that looks at the Part 50
type 1ssues df_continued-operation, you know, up to
and before the extended périod starts. So that --
Region I has put some focus on that and Rich Conte

will be able to speak to that: ...

With ﬁhét=11thank you and I'll introduce
additional NRC#persohng%piéter.
} R

CHAIR SKILLMAN: Excuse me, Brian. I'd

like to take my nickel back just for a second.

A
wy

MR. HOLIAN: ..0h,; sure.

CHAIR SKILLMAN: I want to thank Rich
for coming down from Region I. And I want to

recognize Dr. Ryan has joined us as part of our team

here on the subcommittee.

MEMBER RYAN: ' Thank you very much.
. . Lo al B 3 1t L

-

CHAIR SKILLMAN: .Back to you. Thank

you.

a1

' ’ 3
MR. HOLIAN: With that I'll turn it over

'NEAL R. GROSS
. COURT REPORT'ERIS‘AND TRANSCRIBERS
11323 RHODE!SLAND AVE., N.W.
(202) 234-4433 . WASHINGTOiN';‘ D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

1¢q

17

18

19

20

21

22

23

24

18

to the licensee and a relatively site vice

president, I'uhdefstan@i.KevinuWalsh at Seabrook.

So, Kevin.
MR. WALSH: ,Thanks, Brian. Good

afternoon. My name's Kevin Walsh. 1I'm the site

° vice president at Seabrook and today we're here and

I'm happy to be ab;éjﬁdiaiécuss the status of our
license renewa,apﬁiicg%ion;4 And I'm going to turn
it over to members of my staff hére shortly but I'd
ask that they each intréduce themselves.

MR, CONNOLLY: Jim Connolly. I'm the

site engineering.director.. .. . .=

Good afternoon. Mike

Collins, des;gh'ehgiheefipg manager.

MR. OSSING: 'Good afternoon. Mike
Ossing,'engineering progréms manager.

MR. O'KEEFE: ‘Mike O'Keefe, licensing

manager.
MR. NOBLE: My name's Rick Noble. I'm
the manager oé[special'p#qjects.
MR. CLICHE: Aﬁd I'm Rick Cliche, the
license rengwq}“p;éjgcpbmanager.

t-Tﬂ_a_n'}Elf:’.:you, gentlemen. At

MR. WALSH:

‘nuclear excellence model,

NextEra Energyﬂwejhayéja‘
.- '\:gli o, TR +=.<‘.f'.
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and the nuclear exéeilgppé model essentially
outlines the framéQéfkfég?bur culture. And one of
the primary aﬁtribpteé:inufhap nuclear excellence
model is a_a;gplrespect fpr nﬁclear safety. And we
take that very seriously.and we apply that to all
that we do.

Aﬁa”I Wéuld}liké;ﬁo say that our staffs

work very dlllgently to put Edgether a comprehensive

analysis to support llc;nse renéwal at Seabrook and
look forward today to beipg able to answer the
specific questions on all the topics. So we're here
prepared to_d%?cus§$alidEhg_ppen items and I'll turn
it over to Rick Cliéﬁef

_ﬁéﬁ CLICHE: ;Thanks, Kevin. Good
afternoon. Aéain, I'm Riék Cliche, license renewal
project manager for NextEra Seabrook. And we've got

here today to. discuss a

the Seabrook‘spatipgptgam
little bit apégth?héiégé% thgive you some

'FFZZ%nd_to -- some background
on how we prepared the.lipense renewal application,
and thirdly_to:discuss the.open_items. And to get
us started Jim Connoll? % ;lJpe talking on the
station backgrpund‘- o |

M%i CONNOLLY : .Tﬁank you, Rick. Just
NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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for your 1nformatlon Seabrooklls located in the town

PR P
,._\_._ ‘_
EI S

of Seabrook, New qupshiféﬂ “We're approx1mately 2

miles north 6Ei;ﬁe Masga;g;sefts state line and 15
miles south of the Maine state line.

Seabrqok ié:a:single—unit Westinghouse
four-loop preéSurigéd wéég}'reactor with a General
Electric turbéﬁe.ggﬁerator; 'The reactor is housed
in a steel—liged reinfof&ed concrete containment

structure which is enclosed by a reinforced concrete

containment enclosure structure. The unit is

attsiihermal which yields

[

llcensed for 3 648 meg

about l 245 megawat . leﬁﬁric.

a fdg

The?Aflan;iQZQEean is the normal heat
sink for the plant and fgéfe are approximately 1,100
folks onsite including contractors. There are
approximatelyi700IN?&t%g%iéﬁ?loyees with 400
contractors ;ﬁcluding squrity folks. Next slide.

fﬁ;s i# a %agogt of the plant site. I'm
going to take you through. 1I'll start off at the
turbine building which is in”the center of the

picture”hgre.  The turb'%jjbui;dihg obviously houses

our turblne geperat?pl;

components-tow§upport,?"

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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side of the piant{;:iﬁfﬁﬁéim;ddle is the containment
structure whiéh hod;és 6g§16ﬁ$ly the reactor itself
and certaiﬁ ééxiliaries; "And just below that is the
fuel storage'ggildiné wﬁich héuses our spent nuclear
fuel and is our primary building for receipt of

nuclear fuel.
Just beldWﬁﬁﬁét i$ the primary auxiliary

;A

speaks

i

building whiég% foilitself. Tt holds our
auxiliaries,‘o;r pumpsj”héat éxchangers and
everything that supports operation of the reactor.
And just a lit;le_bit”léfF.Qf that is the waste
processing buildinéi@hiéﬁii;"dsed as it says to
process the B%gﬁt waste from generation of power.
Jéét aboye:tﬁat is our control building
along with our diesel bﬁilding. It is one combined

building for both. The control room is at the very

top of the bu;ldihg;ygh§¥é%é§§lé are at the bottom

of the building, 'And.

i

-main interconnection between

switchyafd.whiéh is oqi
the electrical side of the unit and the New England
Power grid.

Anq.aisgﬂ égé%heupottom left is Unit 2
containment szgggﬁﬁ;é. Qnit 2 was reviewed as part

of the scope Qf th;s licéhse renewal. There are a

e
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COURT REPORTERS AND TRANSCRIBERS
‘1323 RHODE ISLAND AVE., NW.
(202) 234-4433 .. . o WASHINGTON, D.C. 20095-3701 . www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

22

couple of common structures. There is one as you

can see on the bottom of that~is a cooling tower
that is ébmmon for bothiUnit+i and 2, and also there

is a common sef¥vicewdte® intake structure for both

units.

MR. BARTON: Where on this slide is this
electrical tunnel with the ASR?

MR’ coﬁNo@L§§?EOn;this slide, the
electrical'tgqnel?

MR. BARTON: - Where would it be?

MR. CONNOLLY: Where would it be. It

is, if you go where the control --

MEMBER SHACK::Get the mouse.

M§§“CQN§QLQ¥f;fI{m sorry?

MEMEER SHAGK:{.:Can you use the mouse?
No mouse.

MR. BARTQN::WWe've got it now.

MR, c¢&ﬁQL;g€§LQkayﬂ It's in that area
where the ar;gW.is;juét._*

M%& BARTON: The containment building?

Mﬁ. CONNOLLY: Right between the

emergency feedwater building and the control

building.

S T :
NEAL'R. GROSS
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Mﬁ; CO&NOLL%%L:Which is right next to
the containmeﬁt building.

Mﬁl BARTON: Gotcﬁa. Okay.

MR. CONNOLLY: I'm going to briefly go
over the licensing history of the plant. A
cbns£rﬁction permit Waé¥iééﬁéé in '1976. Seabrook
went through*aﬁtﬁigé_spé??iiéénsing process and
achieved a fuiwﬁpowerai_ééﬁse on March 15th of 1990
and went to commercial operation shortly thereafter.

In 2002 the operating license was
transferred to:FPLigqgﬁgyiwhich later became NextEra
Energy. Duriqg the periqd of 2005-2006 the unit
went through-é couple Qf/pQwe£ uprates, a stretch
power uprate and a measurement uncertainty uprate.

And the license renewal application was submitted to

the NRC on May 25thL‘ZQlQ"5§Qd the current

operating lic§n§ef'§piggggin March of 2030.

I'm. going briefly go over the plant

RLINE

status. The unit is in cycle 15. We completed
refueling outage_l4 in May of 2011 and the current
status of the“plaﬁﬁf;S:SQaFthe plant has been
operating conpinuoﬁsiy:fér épproximately 260 days.
The next fueling outage_is scheduled for September

}

2012 and during that outage we'll be doing some

NEAL R. GROSS
COURT REPQRT_EB}S.ANDLI_RANSCRIBERS
1323 RHODE;ISLAND-AVE., N.W."
WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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servidéwaterjggpiﬁg
inspections oﬁ%the.reag§gglyessel head underneath
the reactor vessel head:.-We‘ll be looking at the
bottom—mountedxinstrumgntation_tubes and that area
at the bottomkpf thnveE§e;, and we'll also be
performing_a.rewind ofzé;r ﬁain generator.
Mé;_BARTON: ‘Is there some reason in

that outage yéu can't do an inspection of this

containment concrete that's in the annulus that's

exhibiting ASR? Ivnotiéed»thgt;you're putting that

off until 2015

i N

, MB;;CONNOL}Y ..Can you répeat that

guestion? I'm sorry,ﬂi didn't hear it all.

_ MR._BARTON:_ Qkay. The -- why can't you
in this nextiéytaggmdoJEhgfinspection that you have
planned to dd én th;vésgﬁéiﬁmént concrete that has
the ASR thatﬂ%iin thg annuluslarea? And I read in
your paperworg soméplace fbat you don't have that

scheduled until 2015.

MR. CONNOLLY:

1“Ri§k? .This is Rick
. o _JJE-.;‘

Noble. . He's our specia ojects manager. Rick can

probably answér‘théﬁibéﬁﬁéi than I could.

.

MR. NOBLE: “'$6 what I think you're

referring to is I think what we said we were doing

. "'.. NEALR..GROSS
COURT REPORTERS AND TRANSCRIBERS
: " 1323 RHODE/ISLAND AVE., N.W.
(202) 234-4433 . WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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in 2015 was thé uiérééénié;testing. That was a
confirmatory‘%or the steel liner plate. So that's
what that date is. As far as looking at --

MR. BARTON: Why can't you do that in

2012? That's my question. = if

MR: NOBLE:.;The UT for the steel liner

plate?

MR. BARTON:‘Rfes,

MR. NOBLE: It;s scheduled for our
refueling outage in OR.iL6. That's what that date
. I

Mﬁk BARTON: 1Ivﬁnderstand that. Why
can't you do it sooner? I mean we're interested to
know if therefs any damage -~ there is damage on the

concrete, containment cqncrete. .We're interested is

there any damggeAQQ}ﬁh; l»:eff on the exterior of

the liner andﬁfhat;é“t éﬁéwer we're'looking for.

And I'm asking why can;ﬁ“We -- why do we have to
wait till 2015 to get that answer. That's my

question.

Codk il

MR, NOBLE;“'fed'Vassallo of my staff can
probably shed:more light on that.
MR. VASSALLO: 1I'm Ted Vassallo from

design engineering. I can respond to your question.

NEAUR GROSS
_ ,COURT REPORTERS AND TRANSCR!BERS
, 71323 RHODE']SLAND AVE., NW.
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During our léét fé%hell gfoutége in April of 2011

we did similar UT thickness measurements at 120
locations on the containment liner and we found no

indication of metal Lst? So we are fully confident

5
MK

that there is no coffoéién activity on the backside
of our linerﬂém

MR. BARTON:  Thaﬁk you.

MR. CONNOLLY: Okay. And at this time

I'm going to turn the presentation back over to Rick
- BRI C1 Ty A
mégSpecifics regarding the

o :

Cliche who will disc

b
.

license :enewgéfpféje
Mﬁl CLICHE;;ifﬁe license renewal

application was prepared onsite at Seabrook Station.

The project tgamJinc}g@gd a.number of longtime site

employees like_mysglf,miﬁdividuals from design

engineering, system engineering, licensing

o
t

engineering and licensed plant operators were on the
project team.

The project team was augmented by some

experienced chtragpoﬁ§__ ol enced in the license

qﬁts under their belt. We

Wi

all learned licénse renewgl through involvement, the
NEI license renewal committees and the contractors
who were brought in to support the team.
" NEAL'R. GROSS
. COURT REPORTERS AND TRANSCRIBERS
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W

Tgémagéiééé;i5ﬁ=was prepared following
the GALL, StAAAard Réyie;;Plan, and NEI 95-10
industry guidance. Nextﬁra corporate fleet
supported.the;p;ojeét,”proVided us oversight and

experienced people for audits, sent members of the
' L T
team on benchmarking activities to gain knowledge

both in preparing the ‘license renewal application
and more recently on how to implement license

renewal commitments.

We had two quality assurance audits

conducted dur%gg_ﬁﬁé“;é ¢lopment of the application

to make surehﬁé'were fég%éwing our processes that
had been written down énd prescribed. Our technical
leads all participated in . the -- and had hosted

onsite at Seabrook ;heIQEgiindustry working groups.

[SRE AN

v

Oqﬁ_;ndustfyjpeéﬁs, some of them here
today, reviewed both our .technical reports and the

assembled application before we submitted it to make

sure we were aligned with the industry standards.

CHAIR SKILLMAN: Rick, is the point that

you're making';elétiﬁéﬁfOiépmpleting this

application_dQ§iteﬂthatwit*was designed, built and

i

is owned by the site personnel versus the home

office personnel 1,200 or 1,500 miles away?

: - 'NEALR: GROSS
) .COURT' REPORTERS:AND TRANSCRIBERS
: 1323 RHODE ISLAND AVE., N.W.
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MﬁZ‘CLICHEfi Tha;;s$¢orrect, Mr.
Skillman: ;lij f:.
'¢_Cééiﬁhéki#é¥@§§ lThank you.
MR, CLICHﬁ;j:écoping activities. We had
a very good existing equiément database that was a
key source of_informgt}éﬂ;ﬁo;nscoping. We pulled

D4

the applicable’infdrméfion'from it, put it into our

relational database, gavé-ﬁs_é good starting point
for scoping of'safety—reléted and the regulated
events.

We followed.the requirements of 10

C.F.R. 54 and:guiqqp¢§igftgﬁl'95—10. The non-safety

affecting saﬁégy Wés;hdsiébmething that was readily

pulled from thét databééei“ Using a conservative
spaces approach we inclqded in scope the water-
filled non—safetyjsystgméfﬁhat are in areas that
contain safetgéreiaﬁédiééééo;ents.

ﬂqiing forme; licgnsed operators on the
team was a big help as'yéu know, here they were able
to take the lead and confirm through walkdowns that

the plant equipment was in_ fact in the locations we

LI

had determined them to:be. .. .

S
o N
We ‘used ‘commodity groups when the
o e R S S0 [t
e A

evaluations were best performed by component type
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rather than byiindiQEdﬁgﬁﬁgoﬁbonent.

CHAIR SKILLMAN: ?efore going to that
next slide let me aék.a-question. I'm on your
safety evaluation page 2-94 and the question has to
do with the ASEC,,;hgiéu¥%;iaFy spent fuel pool

cooling heat exchange;;:.Apd'it was found to be

'

instalied'bu _And the verbiage goes
on to communiégée thaﬁéapfls_now fully and
completely disconnected and you've done a license
change to remove it_from.youf license. Are you
R T

having second,thoggbtsjéfﬁe;;the Fukushima event?

M%n CONNOLLfa‘,We}l, that's an excellent
question. Thg Fukgéhimaﬁgven£ certainly highlighted

the need to have additional protection in your spent

fuel storage pools. And to be perfectly honest with

you itjs:some;hingﬁphap;Wé

i

lhaY¢n't given direct

thought to, pgf&céfta' 1y &ith‘the heightened
awareness ahd“ﬁhelﬁeigﬁggﬁed sénsitivity with
everyone's spent fuel po;l that is certainly a
factor we will prppablyMﬁake‘a look at.
CHAIR;QKILLQ%ﬁ;iIThan you.
M%T CL£CHE; :Timé—limited aging analysis
for scoping..é£h Seabrqgk:we'ée fortunate to have a
very compreheﬁsive séaféhéble record of our
_, ~ NEALR.GROSS
© . COURT REPORTERS AND TRANSCRIBERS
. 1323kﬁoDEEiAﬁd%VE;Nyv
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licensing base aVéiiéb%ﬁ ;wﬁ'ﬁgﬁ Wé'perform keyword

searches on t?§¢d%£a9§5€7f$éké sure we identified
any potential?fiAAs..ﬁWefglsolreviewed fhe design
calculations and interviéwed site engineers. We
benchmarked potential TLAAs against 19 other
applications.%;We_Ipokégiét 69 potential TLAAs in
the applicatibn re?iew; éﬂes Qf similar design and
engineering %éfms..“

Fér neutron.fluents, fluents for the

vessel shells and wells was determined for operation

to 60 years._lWé,idéntifi@duahd~evaluated materials

in the extgndgg b%g ?'Tge upper shelf energy
exceeded thei%%éimﬁm a%géé%ance limit of 50-foot
bounce and for pressuriz;d:thermal shock the limits
are below_the_allowable.screening criteria.

For metglﬁﬁét%gug é cumulative usage
factor of 40 ¥§ar; as ﬁejevaluated for 60 years
based on a_cyg;}c analysis. Environmentally
assisted fatiéue was e&éluated. We looked at

locations identified in NUREG/CR-6260 for newer

Since then we have

vintage_Westinghou§%fp¥éh£é"

committéd to_§§t%émiﬁ. tﬁégé lécations are in

fact limiting;é?alﬁili{a éﬁmanage the applicable

limiting locations.
NEAL R: GROSS
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.'i'

CHAIR" SKILLM

:' Before changing that

ot

v
k

slide I would like to ask thls question, please. On
A
your safety éﬁaluatiOD page 3;149, approximately the

fourth paragraph, the NRC staff writes, "However, it

was not clear to the staff that the metal fatigue of

reactor coolant pressurewaundary program will

perform-cyclefcountﬂ _ycle ~based fatigue
RCPB components, including the environmentally
assisted EAF. Furthermore, the metal fatigue of

reactor coolant pfeéadfe'boundary does not provide
T U ASEENT e T

details regatding”thc”;ction limits that are set on
design basiS'ttansicnt ciclefcounting or on CUF
monitoring activities.”

I'd like to hear you speak a little bit

about the,Comprehenalvghéésrof}your cycle counting

and how we can. be;comfortable that what you indicate

o

as your curregtgnumbérﬂoﬁ'cycles is accurate.
. . el . : RO .

MR. CARLEY: Probably I should take
that. Ed Carley, license_renewal engineer. I was

the TLAA lead.

Ogr_curroht;cYCle counting and basic
cycle counting that we uaed for evaluation of TLAAs

is based on our UFSAR cycles. 1In addition, we are

NEAL R. GROSS
COURTREPORTERSANDTRANSCRBERS
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looking at-aboufiéhgédamiiohélﬁioo“points to assist

us in those to deterhlne_that those cycles are

accurate in the overall de51gn

y_,.

But we currehtly cycle-count all our
UFSAR points. We evaluateiit by extrapolation out
to 60 years, those p01nts,_and determine that our
current design will: be’ meL.at 60 years for all the
locations forj§UF. |

In the aree of environmentally assisted

fatigue we have two locations that we will exceed

1.0 when we'look*epwthe'envirOnmental effects of

those locatiohs We ha Vehmade a commitment to re-

11[\ S

analyze.thosehgwo_loqaﬁions.._And one of the
projected methods is to look at the actual cycles
that those two locations have received and possibly

may have to submit a ‘change to the number of cycles

allowed at thoSe thJloéa;iohs if we have enough
margin.

CHAIR SKILLMA&: ‘Might you have an
opinion of how close to 1.0 your final count might

. i
[

bring you?

MR. CARLEYh HPge%@minery evaluations

that have been, done 1s

'.-x:

lOOks like we can maintain
F)

'r—\

the current cycles and based on the severity of the

NEAL R. GROSS
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current cycleé}we'have received and the number of

cycles we fully expect to be at at 40 years and 60
years. But as of right now when you project out to

the maximum wéawbdldﬂegdééd;ﬂgSoleoking at what we

RO

.éa;é'@é‘should be able to be

expect to_be'éf at;éd}

at or below 1i.with re-analysis.

CHAIR SKILLMAN: But you used the
"exceed" word at least one time so explain a little

more about that, pleasé€. i -

MR. CAﬁLEff  Ilusea the word "exceed" as
right now is if we were, to take the cycles we are
designed for,qWe do exCéédf However, if we were to
look at the cycles that we would expect to be at at
60 years we should be at.1.0 or below.

: Thank you.

M%%TMENTEEE my name is Henry
Mentel. I jugt wantgd;féféupplement the response
given by Mr. Carley.

Firstjof_él{/ias far as cycle counting
goes we have qounteé;cyéf;é éihce the beginning of
operations andéthose récqrds were reviewed in detail
by one of ourfcontréctq:%;to establish fhat
definitive cycle count of where we are today for

most of the major cycles.. That's one thing.

PRV SRR
_ -Ll?WNERERFGROSS
..} COURTREPPRTERS, AND TRANSCRIBERS
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Tﬁg_seéo is as far as the two

locations mentioned.wﬁét*;é propose to do is in the
finite elements analysis that was done to establish
on the -- for the-licensqirenewal those numbers that

T

Mr. Carley meﬁtiohéé ex&éeded and obviously the
environmentalfcontributidﬁ'exceeded also, they were
able to isolate which' particular transients were
most contributing to those numbers.

And the,intepg_of;the future work to be

A

done before the end of:our,présent license is to
. U \"\* s ’

12%

redo that ang%%ﬁié%aa
we've used for those §3%€iéular cycles, the number
of count we used in the analysis and compare it to
where we actual;yIare.ggdbasically remove some oOf
that conservatism;gﬁdsgﬁihg_thqse numbers down to
within a cumulative usage factor of 1.

CQAIR SKILLMQg: Thank you.

MR. MENTEL: You're welcome.

CQAIR_SKIL;MAN:‘ P}gase proceed. Thank

you.

As Brian Holian had

1

mentioned at the beginning®we are one of the last,
if not the last plant to be, you know, a GALL 1
applicant. That said,,you know, GALL Rev 2 and
i’ NEAL‘R. GROSS
" COURT REPORTERS AND TRANSCRIBERS
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several interim staff guidéhéé'documents have been
issued since our submittal of the application. And
in this operation -- operating experience has been

reviewed and numerous changes ‘proactively made to

the application.

LoD
e~

"Sé;Suﬁﬁiéﬁe§” ‘to the application were
issued to aliég.with égLLgRév 2 AMPs even before
GALL Rev 2 was issued. In some cases for small-bore
Class 1 pipiﬁg, selectivé leaching, PWR vessel
internals, buried pipewéﬂd,taﬁks, the E3
inaccessiblefé?bles.andngtéam?generator tube
integrity, andiwe,'you kﬁow, continue.

We'll be discussing some open items
where the;efshgyep:Wgremgpqut}ngmexperience that we
are pulling into ou;?ggp%gqafion in response to

industry OEf;fif

v
2L

So this téﬁiéﬂﬁere represents
consistency_with GALL Rev 1. There were 43 aging
management programsﬁr.?h#ﬁ includes the recently
submitted alka;i—s$1;g%ﬁ#§actiqn monitoring program.

Twenty—nine gf them areﬁggisting programs, fourteen
are new. Andéyou caq_sééjthetbreakdown of
consistency with GALL Rev 1.

MEMBER SHACK;H»JQSF.QH your nickel alloy

- NEALR GRoss
 COURT REPORTERSAND TRANSCRIBERS
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program, I'm interested in that. Your head is a
low-temperature head. “I.éssume that you have no

plans to replace it at this point. Do you still
= S T

count effective degradation years? You know, that

thing that was set up once upon a time, is that

i
-

something you actually track for the head?
MR. CONNOLLY: This is Jim Connolly,
site licensing manager.

K

' s
‘Bgain, Henry Mentel from

MR. MENTEL! "

We dou@

NextEra Energyf

n.a cycle-by-cycle basis go

back_and review accordiﬁé.to the original criteria
the number of_degradation:years and also the risk
factor for ﬁhé:heAAEl' th
MEMBERJSHAéK;.VWhat number of \
degradation y;ars-are yqq ét_how? Do you know?
Méi MENTEL; ”f;d be guessing. I want to

say on the order of six.

MEMBER_QHACK:]VThat would seem about

right.
g wNTEL
the exact numbér at thiéﬁﬁoint.
MEMBER SHACK: And again, in your nickel

alloy prograﬁ_youwmentibp a lot of potential means

for mitigation. How many of your high-temperature
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sort of Alloy 182 weldgihave actually been mitigated
in one fashion or another?

-MR.'MENTELEwigkay. Previously I believe
in the last couple”bf:§é;rs I'don't know exactly
which outage.fjWe baéicg%}y d;d a predisposition on
all our pressdfizer hézélés by weld overlay.

MEMBER SHACK: Okay.

MR MENTEL:. -Russ ,can speak to the steam

generator.

ng'iitéggg I'm Russ Lieder, NextEra
Energy. I'm.éhe Alloy:égb-program owner.,

We have mitigated the pressurizer
nozzles, allhsix.ngthQse;_ We've inspected the
reactor vessei}hot;gpd{é;ia'ieg nozzles. We found
one with an_;qdicatiqn-phat Q;s mitigated in that
outage and then we havéiﬁhe.upcoming inspections to
further inspect.

MEMBER. SHACK:., But you haven't done any

other mitigation on the:hot leg nozzles?

MB{“LiEDﬁ%?' §9stLthe one that we found

MEMBER SHACK: An indication, okay.

Now, there was some notion I saw somewhere about

weld overlays and yqulhaq5flaws in those. Those are

Y NEALR. GROSS
\ COURTREPORTEBSANDTRANSCRBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

38

on the pressurizer?”’

Y

ﬁﬁz LIEDEREifTBose are on the
pressurizer when we did-ﬁhose.

MEMBER "SHACK: And those flaws were
basically hot cfaékinghﬁxaws.from the weld?

MR;.LiéDEﬁéiﬁI'm‘not particular to the
welding area;igut théy wéie-fésolved. They were
ground out dufing théfrégéir process of the weld
overlay.

MEMBER SHACK: ' -Okay. You're Alloy 600.

How about steam generators? -

‘

(Laughter”)
MR. LIEDER: I am also the steam
generator program.

(Laughter.)ﬁ;jx

€

MEMBER’SHACR?. Now you have the 600 TT

tubes.

MR. LIEDER: 'That is correct.
MEMBER SHACK: You had some problems

with cracking .in those tubes Qack in the early 2000,

S rator s

right? = 0 s

MR 1LiEﬁE§i .2002. Spring of 2002, yes.
A T :

MEMBER SHACK: - Okay. And what was the

final resolution of that?
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4ot

MRﬂ LIEbéR: 'Tﬁe final resolution, the

root cause, beéically.tgete wes an issue during

manufacturing Qhen they thermally treat the tubes.
MEMBER SHACK: Does that affect all your

tubes, or was that a very“seleetive -=

MR LIEDER ' fﬁls is a very small
o /'

section -- portlon of the ‘tubes. So when they

thermally treat the tubes they put a mark on them
that they're thermally treated and they send them

over for bendlng . The low row tubes, then they --

;_.
e

up to row 10 for a mile up because they're 11/16ths
tubes, they tejinsert %qto the oven to heat-treat

the U-bends. :So thete Wa; a unique signature with
the ones that_had the cracking issue compared to a

normal thermally tfeétedilgw7£ewntube.
SubsequentTtéfthat another utility found

oy 20

something in- the hlgher rows . And we did studies to

see if there was any susceptlbllity to our higher
rows. We found one tube that may be susceptible and
we removed it from eerv;gg,,:We didn't find any
cracking in_afhigh¥fowﬁtﬁbe, only in the low-row
tubes and they have all been removed from service
with that particular signature. We have not had an
issue with that since.

;f:‘f*”;;Q"tﬂs
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of informatidavi couldgfina'was that you had 62
tubes plugged for AVB wear. Is that -- I assume
that's gone up."

MR; LIEDER{FS§és: I have the -- we have
a total of 173 tube;.blugéed in all four steam
generatofs; ”df that 96-£ubes are plugged for AVB
wear since day'one.

MEMBER SHACK: Okay and is that a

trendablé sort of thing?.gHavé your wear rates —-

: tes decreased on the AVBs?
EEN

M

- MRY" LIEDER:

fi§ctually over a period of

time based on these modei generators the number of
AVB pluggables‘go down. And after power uprate we
noticed a slight ng;eQSéﬁwhiCh was calculated but
we really hayqn{t.piugdea_a lot of AVB wears in the
recent outageﬂm

MEMBER SHACK: In recent? Okay. So you
did notice an_increase in wear though as you did the

EPU. ' e ek

MEMBER .SHACK: ;. Wear rate.

MR. LIEDER: "But not the number of

pluggables.

oo Cib v EEST
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MﬁMéER SHACR} :quyou happen to know
qualitatively what thatifactor of increase was?

MR. LIEDER: ©No, I don't off the top of
my head. I'm'sorry.

MEMBER SHACKF"“Gkay Thank you.

CHAIR SKILLMAN:m Please proceed.

rhh .
MR. CLICHE'_

fékayi Sixty-eight
regulatory commitments have been submitted with the
license renewal application. Again, this includes
the recently submittéd .gdmmitment to implement the
alkali—silicgt;éaction mo5i£oring program and also
two commitmenfs made.fqriincofporation of industry
operating experience on open-cycle cooling and
closed-cycle cqgling. So these three recently

submitted commitments.:,

ngséfﬁémhiﬁ 1ts are entered into a

site commitméﬁf“tf;ckyghié&stém. I did alsoc want to
point out that impleméntapion plans have been
developed and_implementat;on activities are starting
to get underway at $eabF99k Statlon including some
benchmarking_agd partic#gation in the industry

activities for implementation. So our intention is

to have this éomplete, you know, well in advance of

the PEO.
NEALR GR@SS
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discussion“ovgkltdvdimﬁJogﬁoliy who will discuss SER
open items.

MR, CONNOLLY: Thanks. Again, I'm Jim
Connolly, sitgxengipeer%gg:director. As you're well
aware after the review';efférmed by the staff in the
draft SER thé£ was,issued there were seven open
items that weré idenﬁified. I'm going to talk to

five of those open items. My counterpart Rick Noble

will be talking to item 6 and 7.

Y TRt

;peﬁé 1 through 5 we have

PUL

recently submitted'r es to items 1, 3, 4 and 5,

and we're currently in the license amendment review
process with item number 2.

Item number 1 deals with a steam

v

generator tubg_integrity,”the tube integrity
program,.and there are really two issues that were
addressed on this item.

The first one deals with primary water

stress corrosion cracking on the primary coolant

side of the steam;gehf” gET)'ﬁ't'\.'fi.'_be—to—tube sheet

:_-: . ) I
welds. And the reques $ to clarify our

commitment in that aréa, -

The second issue deals with industry

.- NEALR: GROSS
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operating experiehce, foreign operating experience
that was found regarding potential degradation of
our steam genérator di&ideﬁlplétes. Again this was

iy

another PWSEC'-issue.thatiwas identified.

T
= Ne
Vo

'Aﬁanweidid_haﬁé aséommitment to inspect
these divider plates befbfe PEO. However, that
wasn't included in the UFSAR supplement that was
provided. So -as #QSQlﬁﬁﬁéﬁ'tb both of these issues
the applicatiqﬁ'waé?ﬁpéétéd to enhance -- 1t has
been enhanced:to clarify3fhe'tube—to—tube sheet weld
inspection coﬁmitment. And additionally, the
application cqmmitment to inspect the steam
generator diviaér.pigpeéﬂhééugéén added to the UFSAR

supplement.

Cﬁ, Before you change this

slide a perhaps note of humor or note of
seriousness. Safety Evaluation Report page 3-56,

AN,

next to the last paragraph,  communicates that there

N

was an indication”iﬁ'tﬁé'éteam generator C hot leg

tube. And thé'tube_was‘plugged on both the hot and
cold leg sides. 1Is it your practice to plug one or
the other but not both?

_ MR.. CONNOLLY: I'm going to let, again,
N A ST Te LA .

L
44

steam’ generator engineer,

let Russ Lieder, our’
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address that question. .-’
MR. LIEDER: Russ Lieder, steam

generator. engineer. Yes,

~we plug both sides of the

RN

tube.
(#aughter.)

CHAIR SKILLMAﬁ; 'i‘hank you.

MR. LIEDER: You're welcome.

CHAIR. SKILLMAN: ,Okay. Please proceed.

oy

MR. CQNNOLLYMTQTﬁénk you. The next open

item deals wifﬁuthétpréésufe temperature limits.

an ERC
The consistency of the methods used to develop the

P~T limits, the open issue addresses the methods

used to develop the P-T limits in accordance with

R

Appendix G of 10 c,tiéfﬁséi
ié;é, as I mentioned, we have a license
amendment in ﬁith the.sﬁqﬁf tﬁat is under review by
the staff right now. That amendment requests
approval to gﬁpendvpbe‘quggenp curves from 20 to
23.7 effectivé_fuli:P9¥é§;§é?25_ And as I
mentioned, wél{eligzﬁﬁgsgggcess of addressing with

ié{from the staff. We

FAOTE

the staff and awaiting’
expect to be able to address this commitment.
NQXt open item deals with treated

borated water. . Thé;NRCané recently issued some

NEAL R. GROSS
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staff guidance regarding issues with -- for managing

'

_staingg§$ﬁsteel structures and

the aging effeéts.of

components thabﬂaﬁg §§p0§ed'to borated water. We

o

recently agaiﬁfupdateg“wh§rapplication to include
components on a one—time.inspection program for the
entire population of components.
MEMBER,SHACKgngou've had some cracking
in this kind of_situatioﬁ, right? Canopy seal
welds?
Mﬁ. CONNOLLY; .Yes. I'll let Kevin

Whitney who is our ISI program engineer address the

canopy seal weld question,

5 -ges, Kevin Whitney,

MR .
' 'X;:,

I}

WHITNEY

NextEra Energi/Seabtko#'hjservice inspection. I
was actually personally involved in that inspection

when that leak occurred. _If you could restate your

question.

_.MEMBER éHACk;  Jﬁst did you ever resolve
whether it reélly was an.okygén problem or a
chloride probiem? Weréfééﬁples taken to find out if
it was transgranular or intergranular?

MR. WHITNEY: My belief is we did. not do

o

that. We jusg clqmp?di;ﬁﬁlseéled the leak.

o MEMEER:SﬁACK, iOkay. Do you have
. R PRI SO § b .
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problems with chloride crécking? I mean you're

fairly near the  ocean.* "

Mé; WHIfNEY;chi wéuld have.to defer to
my chemistrynggrson, | |

MR. CONNOLLYiﬂ David Robinson is our
chemisgry manager at Seabrook Station.

MR; ROBINSON: _¥e§,.gpod afternoon.

Dave Robinson, chemistry.mandger at Seabrook. The
: : aa . Gl e R

only attack tbé%-Wé had from chlorides was on a

wry

residual héafkremoval'éafefy valve pipe where we did
have transgranular stress corrosion cracking. And
that was due to fgreignnméterial that was underneath
insulation and it_wés a?&éﬁted surface. And that
was mitigatedsﬂ_

MgMBER.SIEBER; Wﬁat's béen the history
of your condenser tube integrity program? Have you

had condenser 'tube leaks?

MR. CONNOLLY: :Yes, I think we certainly

have had. I %rseig amfﬁqpiaware of that history,

but Ron Campo”of my sﬁéwifhere who can address that

issue.
MR. CAMPO: ‘Ron Campo, plant engineering

supervisor. Can yoq_plééﬁé'repeat_the question?
MEMBER SIEBER: Could you describe the

P
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condenser tube integrity history for the plant?
MR. CAMPO: Seabrook Station has
experienced two.leaks in'its lifetime on condenser

tubes. We have titéhiﬁﬁ;t&béé"in the condenser.

Both haQe beeﬁTE Wéaf-;rﬂbbing against a support

plate on theréi.

MEMBER SIEBER: All right. That's --
that occurred.

CEAIR Skfﬁﬁ&%ﬁg Please proceed.

Mé; CONNOLLY; Thank you. The next open
item addresses'the_bolt;ng integrity program. The
open item addresses once the seal cap closure is
installed‘and:;he”pg}tipg:and the_qomponent external
surfaées themSglv?éywigﬁi%gﬁhé enclosure are no
longer vis;b%éfidgéd%féét iﬁsPectiOn.

ééébrook Sﬁéﬁiéh presently has one
valve, a check valve, 6-inch check valve on our
safety injection system that has a seal cap on it.
Our plans as_We_comm%tgééfto the -- in our response
to the open %E?m was to'removg that valve, remove
that conditioglprior tq{tpe end of 2014.

CHAIR SKILLI‘&AN: Is that a scheduled

event on your work schedule?

MR. CONNOLLY; -Yes
"~ NEALR/GROSS
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CHAIRv.:sKILLMAN"’:'- Thank you.

MEMBER SIEBER: You're going to remove
the cap or replace_the:yalve?

MR, CONNOLLY: We're going to replace
the whole valve. Tbere“was-some thought about just
replacing and ﬁulliﬁgnthébqaéﬁoff but we were
worried aboutﬁggtépﬁiai”y;éémaging the integrity of

the valve.

MEMBER SIEBER: And it looks like the
cap 1s welded to the valye body as opposed to the
head of the_yq}ve,rg L

M§; COﬁNéLLY; That's correct.

MéMBER STEBER: And so that would be
difficult. “

MR. CONNOLLY; That's correct.

MR. BARTQN;'-Yoqaélso had some history

on bolting in;gg;é;%iohfyégr.primary component
cooling wafefiéysﬁém whgn?;yog‘ﬁe had bolts corrode
and the valve bodies.ﬁh;ﬁselves. And you replaced
bolts with coated -- with coated bolts. And in one
case you painpgd ﬁhe f;éxoﬁ had corrosion on the
bolting and your fix wéé?@o paint the bolting
because previgés paintiqg of_the valve bodies
prevented furgher degrédééion. My question is you

~ NEALR.GROSS
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o t
| .

did that twice:fwAtﬁdnebtime:yOufhad-some corrosion
i . iy=3 .

. R YAV
on the valve bgdyfﬁﬁmybﬁ ﬁgiﬁfed the valve body.

)
Py

Later you hadféprfbsion d@”thé bolts so you went and

o

painted the bolts.

Now, why didn't you paint the whole
thing at one_t;ﬁe?,_lt‘jgst -- what I'm questioning
here is your éorrédfi?észéfion program and your
maintenance ?;éctices, ail right? And you might not
have an answegifor ﬁhatlbut I'm just questioning

your maintenance practices.

And you also have experience with
! P [ L [N ‘_" i

'heat exchanger bolted

containment bgildihg;§pfa

PR

iciacid leakage. You

connection. JYé;'ﬁéé“
replaced a géskét. Tﬁé”iéékage returned and you had
to take it apart and re—térque it. So, and I look
at those examples:and thgy're just some examples
that were in i?gr.lité:g @ie;

§Q yQu knowpiwhat‘l‘m asking is what's
the, you knowévthe effeétiveness of your corrective
action program; Is it a problem there or your

maintenance practices a;eg'p‘right? I'm just

worried that one or thi -ﬁé;Jis a weak link here.

fI'iL address that

O

MR “CONNOLLY

question in part. Our. corrective action program is

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
' 1323 RHODE ISLAND AVE., NW.
(202) 234-4433 . .WASHINGTIO"N';" 'D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

1lg

17

18

19

20

21

22

23

24

50

a very robust"high—voldme low-threshold type of

corrective aétion program. So we, you know, we
firmly believe that our corrective action program is
in very good shape.

RN . o [

HdWevér, the comp@nent cooling aspect of

your question, I 1l haveﬂAll'Kadal who was the ECCW

system englneer at th Jtime ahd is presently one of

our engineers in the ii;:hee renewal project.
MR. KADAL: This is Ali Kadal. I'm the
mechanical lead for the Llcense renewal project at
- ure
Seabrook Station. I~ was also the system engineer at
the time forhﬁhe primaryanmponent cooling water

system. And I'was actually the individual that

initiated the two condition reports that identified

the two conditions_du;;hg'systemewalkdown. This was

\,tlme frame

Wlth regards‘to the corrosion of the 24-

inch flange boltlng that ‘was actually due to the
moisture entrapment between the flange bolting and

the insulation. And_that.was causing corrosion as a

result of con@ehsatiehﬁthat Was being entrapped
between the bélting and”the corrosion.
Ahé'the ¢onditioh.was corrected by, one,
replacing the corroded bolts with coated bolts. And
NEAL R*GRO‘S’S |
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from the location.

MR. BARTON: Okay.

MR. KADAL: SQ that corrective action

was actually éffectiveﬁaﬁéfeliminated further

degradation at ‘that location.
Now, your questidh with respect to the
containment air-handling coolers. Again, that was -

- I was the one that flagged it. And since then we

have actually paintédqalhétheﬁf— again, the cause of

O Y

However, we.diéfpéinﬁ %hé&§alﬁé bodies and body-to-
bonnet bolting. And'inié§dition to that some of the
flange boltinglthat was cqrroding. And that has
been effectivg\to”t?g béig of my knowledge and every
now and then.we'wili'doiﬁouch;up painting in those
susceptible lsgations, Q;:in‘those affected
locations I should séy.

MR. BARTON: Thank you.

CHAIR;SKILLMANgﬁhglease proceed.

iffhghk you. The next open

ARk ST SN
item addresse$;operatiggﬁgxperience. The open item
o a R Lot '

3

requested us to describe the programmatic details

used to continually identify, evaluate and use
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operating experieﬂég dthe license renewal

application has been up&ated to document the

programmatic aspects of.e§aluating aging-related OE
and is being -- and that is currently being
evaluated by the Stéffqéﬁﬁo;at.this time.
CHAiR:éRiﬁzggﬁﬁw_Okay.
Méﬁ CONNOLLYi‘”At.this point in the
presentation i'm gbing té turn it over to my
counterpart Rick Noble who's going to discuss the

remaining two open items.;': i+

MR, NOBLE®j; Thanks, Jim. As Jim said
I'll talk to 'the last two dpen items. And the very
last open item is the one that deals with the ASR

issue so we'll get into the ASR discussions on that.

Thg first ggegpas to do with an ASME
Section 11 ingpectign:bffthé containment liner
plate. And sQ?cificallylwé have -- our containment
is composed of a heavily'reinforced concrete steel
structure and it's got the steel liner plate on the
inside and'it_hashapgt§§§lbgayily.reinforced
containment epglggﬁré‘doﬁé%phét,surrounds it. So

o

those structures or an annulus

there's a gapibetween

between the two structures.

And historically we have had an
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accumulation'of”dp“to:éSimuchyas*6ﬂfeet of

groundwater and'a@yei'"' @itéd arc, about 40 degrees

around that.agéulu§?5 éﬁ{”because of that there's
the potential ﬁhat thé;water could have migrated
through the concrete to the backside of the steel
liner plate and causgdlru§FinlAnd that's what the
open item is addresSinélﬁ;_’

We. do maintaiﬁﬁthis area dewatered
currently. In fact, I looked at a screen print this
morning of a video camera we have set up in the
annulus to wanh-th%g égegﬁggdﬂ%tvis totally

dewatered. And as far.as_.our;resolution of this

it's really‘twg.paffs' Qne is.that -- and we
T ' ot

already discuéééd thiQ‘wigg an earlier question to
some degree, but we did cpmmit to doing confirmatory
ultrasonic te;ting;on_the liner plate to ensure that
there isn't anz_degﬁgaééiégiﬁére. And one of the
reasons, proQ%ply anlansw§i fgr your question too is
that we have gemoved the.water and we're maintaining

it dewatered so there really isn't any potential for

continued water. -

-

MR.. BARTON: ﬁHow$long_that water was in

there?

‘ MR. NOBLE: ﬁﬁéter'historically -- has
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been in there 31nce the beglnnlng of operation.
MR BARTON | it's.not an area that
anybody ever‘iﬁoks at. |

Mﬁ? NOBLEEEhIL;é accessible but not

routinely accessed, right. That's why we have a

camera now lOoking“ét théf;

‘It's'groundwater. It's

Py

slightly below grade and _tfé”groundwater that's

migrated -in." N
. A3 )
MR. BARTON: So you're dewatering that

area how?

MR. NOBLE: Jme re d01ng it with a
: C e LTI

s

temporary pumpfbut‘We_have-a preventive maintenance
item that maiﬁéainsﬁthat%area dewatered.

CHAIR SKILLMAN: Rick, what other
structures have a void or a cavity or a.ullage that

can fill qnd_qot_be&in§pegped?;‘_.l

.MBN_NQQ%E :;Q;pét aware that we've
identifiedaﬁj&ptﬁéféé;géwthat would be similar to
this nor am I familiaf Qi%h.any<

CHAIR SKILLMAN: Can you state that this

is the only one?

MR;_NOBLE:@kl_don't know that I could
state that uqﬁguivocally”but_l don't know of any
other structure that's similar in design to this.
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: Ctl HS i o
CHAIR, SKILLMAN: "-:I'd like to get that
guestion on tpe.récordgandyget a -response back to

the ACRS subcommittee. ,%He question is here is a

physical area that was permitted to be well-watered.

MR. NOBLE: . For a void area between two

A
v

structures.

'CHAIR SKILLMAN: For a long time period.
What other siﬁilar type_below—grade areas may be
filled with water or filling with water and are not

monitored.

undérstand. We'll get

MR. N0§L§;MJ
back to you ééﬁ;ﬁg;pgéggg%éi fof another similar
type confiéur;£ion thqtiis'not monitored that could
have water in it.

CHAIR_SKiLLMAN: Thank you.

MEMBER:$H§¢K;&:Just coming back to the
liner plate,_éyassuﬁe ﬁha£‘pr¢vious ultrasonic
inspection w$§;done aftg;tyou dewatered the -- and
it's been dew;tered sinéé; Is that correct?

MR. NOBLE: We_would have dewatered it

B

from the initial tihe..-WE

2

.Qéﬁid have already

dewatered it once,
[ L S
LA

A

' MEMBER SHACK:

. ﬁpg":§ correct.

,kaay. What's the

sequence of dewatering and inspection? I guess
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that's what Ifﬁ S
MR. NOBLE: Ever since we've identified
this as an aréa whéré tﬁe”&ater was standing in we
have maintained it in a dewatered state. Previous
to that we weré not -- we were basically not doing

that.

done when?
MR. NOBLE: Ted, do you know the answer

to that? . L

MR . BARTON:* *With fespect to watering
and dewatering.
MR. NOBLE: "-I.don't have the answer to

that, the inspection and dewatering. I don't. A

year, year qndia_half, but I don't know the exact

indtions in September and

v
=Y

date. We did-oﬁr IWL.ekr
L

October of 2010 anqlfhey were dewatered at that

point to facilitate thdsefASME examinations.
MEMBER SHACK: And then you did the
ultrasonic measurement§ Qn the plate.
MR. NOBL;;;jéég;.'In April of 2011.
__M%MBER SHACK:. So you only had this on
an arc basic%%ly, is that?:
MR. NOBLE: ‘To about 40 degrees, that's
" NEALR.GROSS
. COURT REPORTERS AND TRANSCRIBERS
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correct, o -;?f,u“Y};_i

M%MBER SHACK: Okay. And that's where
the inspectiog wasgfocuseq, on that arc? Or you did
a ~-—

MR..NOBLE:_ No, these were random

locations throughogftfhe ég¥éinmeht'liner in
support of op%glwégékgf?ﬁgﬁidn that occurred during
April of 201iff: ;iﬁé;

MEMBER SHACK: 1Is this one of these EPRI
inspections where you ;andomly select?

MR. NOBLE: <No, no. It's an ASME
Section 11 egéminafion;

'MéMBERlSHAQKE,‘Okay.

Mé. NOBLE: But the confirmatory UT
testing that we're_talking’abput doing forward we

1oy

would not only;UT:ip'fﬁé .vicinity.of where the

potential is §9F5E&étwwa ef; Qe're also going to do
a 10-degree g%ﬁple-allzéégaway around, every 10
degrees around the containment. |

MR. BARTON: Is the ASR in that concrete

all the way around,,or is it in certain areas?
. [ R 3 A :

MR. NOBLE :- No, in fact there's some

indication of micro .cracking in that area where it's

been wetted but really the other markers —- we'll

- NEAL R: GROSS
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talk about this.a littlg later -- but there's
potential fot'ASR Ehérehéut'the other markers for
ASR are actua%ly not preéént.

MRf BARTON;'fBut where there was ASR
present I think, is that where you did your UT,

behind?

,-;FTfhat's correct.
Ail right.

CﬁAiR SKILLM?N; Please proceed.

MR. NOBLE: All right. So again we're
maintaining this in a dewatered state. We've
committed that;we'l}”dQ §§is¢confirmatory uT
testing. Angttben élsé as weé started to discuss
because of tﬂé?potential[“because it has been wetted
in the past aﬁd the poteﬁtial for ASR we are
monitoring this area for ASR as well. In fact, it's

T

‘point in our ASR

included as a tier 2 ‘mon toritg

1li”discuss a little bit

monitoring pggg;q@WWH
later. 1In faéér ;;ghﬁnggg

The last obéﬁ.item, this is the open
item that deals with the_aging management of
concrete strUcfuresJafﬁégF§d_by alkali-silica or
ASR. And atlthe tiﬁe.gfféur SER, I think it's
already been:éﬁéted, Melanie stated this earlier
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that we had not submitted an aging management

FLh TR U

Ctim

program for ASR at‘tﬁé éaéﬁffhat SER.

Wgthayéﬁséybg?éuﬁﬁitted that aging
management.prééram: .f;%ﬁés submitted on May 1l6th
and it provides the method to manége the ASR effects
going forward.

Wg?ve.g}so c%mpleted an interim
structural assessméﬁtléﬁa;that decuments the current
structural adéquacylfor where we are right now with
this conditioa. And tﬁis interim structural report
was sﬁbmitted unde; docket to the NRC on May 24th of

this year as well. ;Apafﬁﬁis'éhalysis used -- I'm

not going to.ggt.%gtdwif ih tdo much detail right

now unless thgﬁe are qugsgions, but it used a
RETEe N Iy :‘_’ ,'\\.'L . .
conservative bounding approach to demonstrate

structural adequacy.

There are data in the industry for

small-scale tésts thgt:héve been done that we
appliéd to Seégrook as wgll-qs unrestrained data
that we had ffom some of our core sampling.

We've also initiated full-scale testing

programs which we'll talk about in more detail in

el

8y
Sy

“tbiéféfeéentation for the most
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and the effects of égiﬁg;§ince that's what the open

‘item actually -is.

JdSt a very brief background on ASR.
Although SeabroQk Station is the first domestic
nuclear power plant to report signs of ASR it's
certainly'knokn ip'theﬁﬁrahspgrtation industry and
hydro dams'si?ce_Eﬁg;higé?éehﬁthirties.

_Aggfwﬂét%ipfiéé.it‘s a slow chemical
reaction between alkali hydroxides and the cement
paste, the Portland cement at relatively high pHs,
pHs of 12 and a half orjq§§§ter. And what happens
is these alkalis reéct-Wi£h reactive forms of silica
in the aggreééte and_it,gould be the fine aggregate,
the sand, or fhe coarse aggregate, the stones.

In the case of Seabrook we've determined
that it's Fheémetamgrphigichgii?lour coarse
aggregate that's Ehé géuféégagd:in fact it's
strained éua;tzxwiﬁﬁiﬁfﬁh%élmetamorphic rock that's
the source of the reaétiyévsilica.

Now although we.used a low-alkali cement
which was technolqu_at_;bé_time there's obviously
enough alkalijﬁherg“%ﬁ'éggéf'to sustain the
reaction. -

5okt

The reaction forms on expansive gel and
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it's this geltthatfﬁﬁen.

) i “”- RIS .
uts ,hhe..tensile stress
re o [

-ia

inside the materidl and it can cause micro cracking
A T '

of the aggreéaﬁe and then

hat micro cracking can
then combine and it can form larger cracks that can
extend out inté the cement paste. And the gel
itself, the.Asg géi-iéVhyéroscopic. It will absorb
water and it will e%pénéfés it absorbs water. So
that can.addTéé the gxpansioﬁ that you see for ASR.
Agd that.is.tﬂe main concern with ASR 1is

not so much the reaction itself, the chemical

reaction, but-it's”ﬁhe?éipéhsive“nature of it. And

RNV RS

that's why it}§_9§$éFY§dmpy the cracking and then

casure expansions in

’ S S P
they aCtuallyﬁﬁhYSiCal;XPm

concrete in the transporfétion industry.

The way we diagnosed ASR, we took core
samples 1in th§ spring_df;g910. These were taken
from the Bravqleléétficéi punnel. And the reason

for taking thém there is the Bravo electrical tunnel

is one of our areas where we do have the highest
amount of -- historically of groundwater in-leakage

through those -- to those.walls...So we picked that
' o CU AN e
area to do our first cgré;bores. These are 4-inch
diameter.cor9§gphét @éLiéﬁéved.

RN “1"‘) - & o Al

We did testing on these removed cores

i
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and they'did show a redﬁcfiéhiih Young's modulus and
5

e

petrographic ekaﬁingtians?did confirm the presence

. e ‘ r' ol _\‘;] ;’ -
of markers of-ASR in sbhe '6f the samples. Reduction
in Young's modulus is the first thing you would

expect to see with mild levels of ASR. It's the

LA

first impacted'ﬁé£§¥ia£:Eﬁéperty on the strain
cores. R

Aéia result of:this we did an extent of
condition. 1In the exﬁéﬁt.of condition we did

walkdowns of other potentially susceptible areas and

#qeptible_areas. We did

we picked_thejfive m¢§ﬁf§g

additional cqt§;b§qé§;_ ;hoéé areas. We did,

again, it's_Qéﬁy lOCAl%;éf?but we did confirm the
presence of ASR in four of those five areas. That

was done through petrographic analysis of the

samples.

We alsa Aia material testing on those
removed coresiﬁ We found.;hap.the compressive
strength as woﬁld be expected with low levels of ASR
were not comprqmised. But we did see reductions,
varying_;edggtions';nm¥ou§9ﬂ§ﬁmodg$us as you would

expect.

‘have a question. You

have a confirmatory action.letter. And in your
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response to it you talked about testing of the cores

and you gave*cbmpressiVe strength;and whether it's

actually increased.. And.that s also in the

literature onﬁ@SR‘ But the NRC has stated that the

plant has lost almost_ZZ-percent of its strength
because it's been saturated with groundwater for

more than a decade : So‘I m confused.

MR. NOBLE:™* 'Ihthink’I can help you on
that, Mr. Barton.l So, the 22 percent is -- actually
it's a numbet'that we reported early on. So when we
took the first 12 concrete core samples from the
Bravo tunhelfwefeehthhese ?fﬁi:zThe initial
We compared

those to cyllnder tests that we had done in 1979,

And that's what we saw. the 22 percent reduction to
those cylinder tests.

MR._BARTON : Qkay

MR. NQQ%E | Slnee then we've done extent
of conditioni;mWe've takeh.ZO more cores I believe,
20 more cores and from”thqse -- same area 1in the
electrical tunnel but.they didn't show any signs of

ASR.

another lab, %n;indegehdent lab that I believe the

I S
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NRC actually witnéssedthome of that work. And what

it showed is 'that ﬁhéré:Qés no difference in the
compressiVé'stréngth betWéen:the cores that showed
ASR and the ones that were ASR-free. So the ASR is
not affecting compressive strength.

So. what, we attrlbute that 22 percent

Lt

reduction to,flt s not reallywa reduction, there's

two things gqg@g on ,;neﬁ}s that you're looking at

R

cylinder testé'versus ééfé.tests which there is
known to be a 10~12 or more percent difference there
potential anngy..‘And”wﬁ'loék.at the way the
loading was done fpffthéggﬁo,tests and that would
account forlghe delta.

M%? BARTON: ' .That's what you were
comparing.

MR. NOBLE: _Right. And so that number

got put out there*tﬁgtvtﬁgyeﬁs_a 22 percent

reduction.anQJmt‘éénj Ly hot correct.

MR . BARTON:: '-Okay

MR. MODES: Just a question I have. Why
is Seabrook alone w1th 17;I'm sure you've asked that
guestion yoursglf:

M%} NOBLE; I don't know that it is. I
mean, I knowiéﬁy we have:it. We have it because the
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time. The tests,at'thé=time were not very good at

oy
y LY ’.r..

KR ¥

detecting"sléw4reaétiye;aggregates and we have a

.

slow~-reactive aggregéte: .The other technology at
the time was to use low—alkali_éements which we did.
We used'very.iowJaikéli Cements. That is also
known to not.ﬁécesgéfiiyfgreclude ASR going forward.
So I would séy those sgmé_conditions potentially
exist for'othéf planfs ésnwell. It would depend on

your local aggregates whether or not they actually

were reactive or not.. . "

MR;_B@ﬁTQNf ”:ll;_would it also depend

S

upon the_abiliﬁy Eé'dgﬁat % their site to keep these
things dry? | - | |

MR. NOBLE: It may or may not. As
you'll see some ofldgrlésgrsites don't have anything
to do with gqundwatér$ ﬁThey're above grade. We
have signs oféAéR_on thg;external surface of the
condensate sté;age tank}.'One of the pictures that

Ted has, we'll actually show you a picture, another

area where there's above-grade structures that show

R R

signs of ASR distres;m,_Séiyéﬁ'need 90 percent

J;%dg don't necessarily --
[ N A .

~

humidity or gréatér?
T '.\',

MR. BARTON:* -You've got that where your
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plant is locatgd, ddﬁft“?éﬁ?'
Mé; NOBLE: Yes, we do.
Mﬁ&BER’RYAN:__Just to understand it a
little bit better, it's not necessarily a wetted 100

percent water..condition...It's a 90 percent relative

humidity condition?:ﬁ“. 

In fact,

and I may refer to Drw;Bayrak from the University of
Texas here in a minute, but I'll start off a little

discussion. I've seen pictures from Houston where

there were b;idgeségéﬁégyffhéy're very heavily ASR-
impacted andléhey're'on the uﬁderneath side of the
decking of théfbridge:.:SQ they're protected from
rainwater, théy‘re not in contact with any water,
but there's a hlgh enough humldlty level in Houston

that they're still ASR v

Do you want add anythlng to that, Dr.

Bayrak?

DR. BAYRAK: Well, one thing that's to
me the most interes;inglgbservation that I had over
the years is tﬁat wéﬁhdggﬁdone some field testing on
drilled shaf£;fgun&ééiénéhin Houston, Texas and
these are faiﬁiy large sﬁafts going into the ground
some 40-45 fegt, in thaf range. And by the time we
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excavated aroﬁﬁd thé_dgiiléd'éhaft foundations to
take a look at. the cracking condition the portion of
the foundatioéﬁthat'WQS'QXpoéed to wetting and
drying cycles did show visible cracks. The portion

that was below grade where.it was exposed to all

kinds of mOiStﬁféhfgé_ ﬁkmqigy;éﬁbironment that
surrounded thgwgri;1§§fsh'ft.did not have any
visible Cfack;;. So Qétté%é aﬁd drying cycles
actually do figure into how big those cracks are and

how they develop.

MQMBERQRYAN;+TSo_your expectation then
at Seabrook would be if there's footers or other
steel structural components that are saturated, in a

saturated zone all the time that there would be no

effect. 1Is that what you're saying?

DR. BAYRAK: What I'm 'saying 1s that the

RICREN

h'the inside of the Bravo

electrical tunnel is lik¢;y worse than what you
. L BT s :_l Tro

would see on the outside of it if you had a chance
of excavating the dirt out of there. 1It's actually

not dirt, it's. lean concrete is what it is on the

e

backside of ip,

MEMBER RYAN: Thank you.
. "I_ . - "

MR. NOBLE: That's actually a good segue
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way. I was going to télk'about one of the insights
is that -- and it's very key to the monitoring
program. So, ‘T hé§é -;?E$a_like to pass this
around, but this is a section from one of the cores
that was_takéﬁifrom the‘Bravo“tunnel. And I've
passed this around at a few different public
meefings, but the reasqg,;lusg_this one is this

shows the most_&iéibieﬁASR,,

iﬁﬁéfaf ény sample that

H .
[ I

we've téken. 450 i€5§5aﬁ§§6d’—— if you look at this
one, this.has?gﬁt thé'ﬁé?ﬁivisible signs. And
you'll see that the cracks are truly micro cracks in
the aggregate.

But oneyimpgﬁﬁgnt ipsight‘from this that
Dr. Bayrak was jusf.éliuding to was this is the
exposed surfééé on.the_inSideVOf the wall. So the
first couple bf inches into this would be the cover

concrete that's not inside the steel. And I think

it's pretty QbVious; Lolet~you make your own

conclusions, bgt %f;ygp ok at it you'll see that

EEES R

the crackingl@é_viéiblg--ggite visible as you go a

couple inches into the material. The deeper you go
into the material the less you see the expansion
cracks. And that's carried out, and these are 14-

A AR
inch long cores, as you're going towards the center
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of the wall.

MR. BARTON:

'Whegiis”your rebar?

_iﬁéafébér is 2 inches in.

So once you‘féfinside:ﬁ@g??rebar field you don't see

fhe cracking. This would.also be the wetted and

dried surface.- So you get that alkali flow at that

surface. That would. alseiytend to make the reaction
_ - e :

greater, but there's two things going on. One, it's

free expansioﬁ;which g;lqws more cracking and then

you have that wetting/a%yin§ effect. So, the

exposed surface is what you can see, but the good

news to that.is it's qlso@where_the worst conditions
AEEEE . Yol :_~ly;'£ ,_‘C': A
tl L R P Sip

1
Vo vh

are going:to.gg,

..

‘that around.
2} CX

‘_MR\.\,EARTON‘:‘.‘,1 But there's no guarantee

[

that you wouldn't have cracking deeper in because
you've got mecisture in that concrete that's captured

in there, right?

o T

MR,_NOBLE;--fhe;e's no guarantee you
would not have it and Qeive seen it in the cores.
But like I séid, the e£#ent is less than what you
see on the visible surface.

MR. BARTON:  But long-term can that

chemical reaction qQ-ontfuitHér in and start

oy .. e
LTV 9 3

affecting anq?éorrdding.ﬁgé rebar?

Fhat
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MR,.NOE?E:;¥$h§_chemical reaction is
going on throughoutLit. |

Mﬁ.-BARTON: "Right.

MR. NOBLE: It's the expansion that's
differential between the interior and the outside.

So the level of chemicgl,ﬁgaqgions.really for the

most part occurring:-are;the same except for the

little thingﬂ%i{ ”ﬁfhefalkali flow at the
surface. .

As far as the rebar, we have done
excavations_pf.rebér.I'W§Lhave seen very good
condition of our rébar. ;i£‘s well passivated. And
one of the reasons for that is if you have alkali-
silica reaction going on you're looking at pHs in
the 12, 12 and a half range. That's very good news
for steel'corggsiqpm2p§§_Fpgyl;g_%elatively high pHs

where the alkali flow, 4s .§i§§ Qn.

MgQ;BABTQN; 've seen some ASR-damaged

concrete that's actualiy -- and it's not -- well,
you're probably aware of this alsoc. On bridge
structures and co%gmns-@pdtstuff where it's actually
gotten deep iﬁtb the_%éb;; énd has actually started

affecting the rebar and that starts expanding. So

[

why wouldn't they see théE here eventually?
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ﬁéfﬁﬁiné that we have to

appreciéte‘hgﬁeJiéthéﬁ:”’&you_were to take a core

out of this w;il and.Si;Cé it much like the sample
that's being passed around the nature of cracking is
different in the cover concrete. I would refer to
those cracks as magrQ:cfééks that are visible to
naked eye. @Qdiwhat you.would find in the
structural‘co%e;'so that.ﬁould be past the rebar

curtain, is micro cracking. You would almost need a

microscope to see those cracks.

The reéséﬁfz 'f;ﬁ%t'is the restraining

or confinemen%eefﬁggﬁé;tbét's coming from the

reinforcing béf'éage pﬁgﬁf

EN

é present. So though the
chemical reaction is taking place in the entire
volume of concrete, whegﬁanfined concrete is not
able to form wide é;éckég;;And when it isn't, just
like it 1is tthqas;.for tﬁg_co&er concrete larger
cracks do fofﬁg 3

So the question that you're posing in

relation to corrosion is a different one and it's

somewhat isolated,,d;ﬂiﬁ" ;:ifferent separate

. ST SR
discussion than ASR SR '1s one chemical mechanism
Zosoern s '

that we can diécuss and:

FotroSion of the reinforcing

steel is another one. And you need conducive
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conditions fof;thefeeftéshpnﬁﬁb:tEke place. Things

>~

like chlotideéiaha¥é§;

n ahd-so forth.

MEMBER POWERS!' I guess I don't
understand. The cracking'is.giving you a net flux

of sodium to‘Silicate;Qgt:Qf the material. That's

why you see the'white.q§péeits outside.

DR,_BAYEAKQ “Okay.

MQMBER.POWERS} And so you're depleting
your base in the macro cracking outside.

DR. BAYRAK: - Right.

isﬁgif you have an

MEMBER POWE!

Ly

intrusion'intgﬁthe maero cracklng of chloride-

contaminated’&éter then that is the driving force
for the corrosion of any rebar it encounters. So
the two are not separated from each other.

Well, the discussion on

DR, BAYRAK:
what ASR doeéito structural integrity is one
discussion. .@hethermthetcracking that is a net
consequence of alkali—silica reaction, whether that
forms or enhahees the. chance of corrosion that may

take place in the:teinforéingjbars‘is a separate

; And in that regard one. thing that I did

| ...x,

see 1s these plctures. As a matter of fact, I'm
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going to turn this question over to Ted because he

: g” R .
I*was personally very

b

¥ by
the pictures of the reinforcing

interested iniseeing

o v

bars of thé walls at Sdabrbok just to see if there
was any corrosion or not. And they have in fact

excavated some concretgnogt_of there. And Ted can

speak to that'. .
MR. VASSALLO:  Yes, we actually have

three data points. .One of the areas in the Bravo

electrical tunnel, we've rémoved all the cover and

we've found absolutely no signs of corrosion on the

bar. 1In other areas where: wéysee the micro cracking
. T U ENTTTT L TR T T T

we find no eVig§n¢QﬁQVL nyicorrosion going on sub-
. IR T B !

[rile -

surface. Tybigally ifahéégbaf starts to corrode you
will find rust staining on the outside surface of
the wall.

And odf;phiﬁdﬁdgﬁa point is in removing
some of the gq%es-ffbm:séme of the walls we did cut
some of the r%inforcing steel. And examination of

that reinforcing steel showed no evidence of

corrosion.

lease proceed.

'CHATR SKTLLMAN:

he. next series of slides --

- I mean, there's —-- we're
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talking about 40 years=frém now are you going to be

able to say the sémé tﬂi g;ié the question.

MR. NOBLE:. i believe so and we'll be
able to monito;_it, .So I mean, 1it's not something
you'd ever say you'll ﬁevér have any condition like
that. 1It's something that needs to be continued to

tb;be;aware that there is

be monitored. .~You: need:
Andzour structures monitoring
[

L

L i

the potentialﬁEQF;it
program doesﬁgéke“inpofaegbunt as it's required to
corrosion of reinforcin; ;teel as one of the key
elements that we look fof{

MBi BARTON;5g§u§ ASR continues, it never

LR}

a4

stops. I meag% as long éélthe surface is wet it
continues to‘éé on. Doe§ ittget to a point where it
accelerates?

MR. NOBLE: No. I've never seen that in

any of the studies. But I think you're correct. As

2 e

an engineer I don't liké'to use the words "never" or

"always" butpiaﬁohifhs t never stops, but I think

you're cofrect.in that'thé iong—term studies, long-
term exposures studies have shown the expansion
rates just continqgland,éqntinue and continue.

Tﬂere ié_s@ﬁéiﬁossibility that if we use

a1 .

low-alkali cement that we could become alkali
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”éﬁt“ifthink you're right and

limited at some point..

I do talk to it in.a later.slide here, some of the

1 :

accelerated tééts we;ﬁéfdone to look at the amount
of reactive silica we havé left. We still have
reaétive.siliCa; “SQ.I;th;nk your statement is
correct that we wqglq égggc£ to see this continue
for the lengﬁé.of --

Mé; BARTON: .And that's my concern, that
this continues and at.some point it.

MR. NOBLE: .And it has been seen. You

aré;‘you_know, 100 years

B S

know, there are damsfthaﬁi

.progress the entire time.

old that_hgve;ﬁadfééﬁi
ngnnext $§rﬁ§é of slides -- so the next
thing we're going to talk about is confinement which
we've talked about_bere_a“iittle bit. The
confinement oﬁ;the an§§§Ee.is important to
structural peﬁformanée.wifh ASR. And we now
understand théf testing éf unfestrained cores, once
you remove the cores from that structural context
the material tgsting that:you're getting does not

correlate to the aqtual;?é;fgrmqnce of the

structure. RV
) i, 'i_'fj' EERTIRE .
Tﬁié has ern;Yery well documented for

T e

LRI

triaxially reinforced structures, concrete beams for
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instance. And that:the gieﬁials test that you get

from core reméyals Qiii Qiye you materials numbers
that just do.ﬁot corrglatg tolthe strength numbers
when you actually test the structural elements.
Next slide.

-MEMBER-EOWQBS;{}gbe_best are figures of
merit. o

_The next series of

slides, these are some -- these are actually beams.

These are triaxially reinforced beams at the

University of .Texas at: A §;in. These were not done

for Seabrook.; The$é a;é éxisting beams that the
University ofﬁ?exas”hadhfor doing testing, strength
testing on ASR, the full-écale beam testing.

And these are very advanced ASR-reactive

beams. They'yg;underggge acg%lerated ASR reaction

either through.the use’of éodium hydroxide added,

.. { - O . A
very reactivejaggrega -and hlgh temperature and
moisture to accelerate the ASR.

But the purpose of showing this is

really to -- for a”disCﬁggion on restrained versus

unrestrained expansion. So for all practical
purposes chemically you're seeing, chemically and

environmentally this beam is seeing the same
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conditions thrbugﬁbgtlﬁﬁkawhole beam. So the same
level of ASR.ﬁéécﬁion is gbing on in this beam
throughout. “But yéuFll,Sée a very drastic
difference in the expanéion in the cracks from the
restrained versus unrestrained sections of the beam.

So”fﬂékfifgg;ﬁiéﬁﬁ;giié just a picture

: - LR LD e

of the surfacéuof“tbéfpéémﬁ' It does show signs of
ASR distrészééfpatféfﬁgc%bcking there as well as
effervescence from ASR gél on the surface and
discoloring. The next slide i1s the same beam but as
you can probaply ée?,théégpdg of these beams, the
reinforcing doésniﬁ'go'ﬁéarly'to the end of these
beams. So'thQ}end of that beam that you see that's
on the support is -~ there's no rebar cage inside

there. So it's unreinforced.

So.this;isufhéféa@e-COncrete without
e Y R N

U S S PN

Lgh$gsaﬁé'level of ASR and you

reinforcing steel.with
= TR haant
e

can see the very Visib$é-chro cracks in that

surface. So again, thé_purpose of these slides is
just to illustrate there is a huge difference

between restrained_versuséunrestrained expansion at

IS
ERE

the same leve%slof}ASR;”
A logical question once you've detected

ASR is what's the prognosis for the future. What is

NEAL R. GROSS .
COURT REPORTERS AND TRANSCRIBERS
-~ 1323 RHODE [SLAND.AVE., N.W..
(202) 234-4433 ’ WASHINGTON, D:C. 20005-3701 www.nealrgross.com
. ‘. i gop o LRI




10

11

12

13

14

15

14

17

18

19

20

21

22

23

24

78

Is it going to sEOp?
And althSugh fheré are some accelerated
ASR tests thgézcan be uséd and we've done some of
those, they can provide.some insight on the amount

of reactive silica you still have. But the rates

;Sfé do not correlate

that are obtained f_

to actual rates that-are’seen in in situ structures.

%ﬁé.feasénz%ég?that is in order to get
the accelerated ASR ybu‘fé really putting these
under very séyere exposg;é conditions and you're
varying all thé vé;;ablgéfét'once, temperature,
sodium hydrox%de. fdu_aiéo have unrealistic
specimen prepération fQ;?the ﬁortar bar test. You

grind the coarse aggregate into sand and then that's

what's actually reacted in the mortar bar test.

_’Agaih[Jthesé: ;ffyﬁwere conducted with a
vt B

yoii're seeing unconfined

2%

lack of config§meqF{§”
expansion. Sgﬁthe'réﬁgéééke not usable. However,
we did do it -- we did the accelerated mortar bar
test on removed aggregate from our Bravo electrical
tunnel wall. ;Andfwé_t9?§§%? from areas where there
is clear sign§ of ASR, some of our worst ASR. We
removed that:%ggregate.ﬂ:And.;hen control samples
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where there's ho signs of ASRf And we did the

mortar_bar'teéts bn’bofhzéf-ﬁbose.samples to see if

there was any" dlfference'ln”the rate of reaction.
Ana I'd sa&mthe only real conclusive

thing I can say from that, those results is that we

do continue to have reactive siiica so we would

The rates arelessentially thé same. There's very

littie differéﬁce. _So_thére's not much that can be

really gained from that.

The gold standard for how you determine

whether or not,ybur accgle;atédftest rates could

possibly be uSﬁdzﬁgygggéigg'rates is you go out and
you monitbr-tﬁgﬁacﬁué}ﬁé%é¢k.progression in situ or
the expansion rates in situ. So that is the way
that the test; are'runi..SQ we have the ability to
go out and acggallypqragggpap and measure the
expansion thqtfs oééurripgfin our structures. And
that turns Qut;to be”thg:most'effective way to
determine how fast it's progressing. So as I said,
the accelerated tests jgst don'£ give you anything

that's rgqlly:usableﬂ

MEMBER. SIEBaRﬁ If the rate is

ﬁll\rL\"-‘r\'\:.

Q

&

reasonably‘coﬂgtant anq# 9 probably have calculated

Ces
Sy
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or estimated the rate of—brogression through the-
period of time so far which is about 20 years,
right? Fifteen years? ‘What condition will it be in

at the end of 60 years?

MR. NOBLE: I'm not really prepared to

determination bot we've oil§.only done detailed
monitoring, crack-indexing, measuring the expansion,
we've really only done_Fhat, two iterations of that.
So I really boly bave;gﬁonata points to really
make that dopgrmination.f I can tell you that
there's not-mgoh differeqoe between those two data

points. Six months apart, they're essentially

identical. So it's very slow.

MEMBER -'SIEB_ER‘*""?

Well, 6 months is pretty
short compared to 60 y‘jfhé'

MR% NOBLE: ¥Théy usually say about 2 to

3 years of that monitoring in order to get that rate
that you're looking for to project.
MR BARTON Can you measure the rate of

reactivity as it deoreases.in your silica and your
alkali? You've got alkali in the concrete,

reactivity in the silica were the two bad guys that

_ NEALR. GROSS
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with water are reactin there a point
. '] N E ‘ s o B A . .

where the reactivity'in“the silica just keeps

getting less and less; “0or-~1

s it?

MR. NOBLE: Doesn't appear to. And
again, I would say'that:ﬁhé studies out there don't
really show ﬁﬁét.:iif yéﬁgidok at long-term tests
they don't really show.fﬁét;

| Tﬁére'é anoﬁﬁér accelerated test called
the concrete prism test which is a little longer
term test, it's a year test. Mortar bar tests are

B\

14 days. If_you.ldékQétiﬁhé curves for that you

will see it‘s!?ifi%tt§£ed%§ curve for expansion
rates over ti%él lSo“ifgﬁgies.a little while to get
going and then you have a pretty steady rate and
then it flattgns-off.  But the experimenters really
attribute thagﬁflat?engghiéteiat a year to be alkali
leaching. Sgiit's an'artifact of the test method.
In real life;qbey don't see that flattening of the
expansion curve.

MR. BARTON: ¥Qg're saying what we're

seeing now in ‘the rate.is’going to continue at the

fr e

same rate. e s
. i

IR VRN TR

,-M%EINOBLEgg;%E}s likely to continue at

the same rate.
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_ Arnid"we can't stop it. It's
) L ﬁggﬂ'rm

just going to. keep®going
LHL .

For the next 40 years.

MR. NOBLE: Right.
MEMBER RYAN: Is there any condition or

evidence that you've fourid  that would say the rate

PRI

would acceleréte?
MR. NOBLE: No. No, but again, you

know, to be aﬁiittle careful Qith that because the

raté's not going to be -- the expansion rate is not

going to be constant anywhere in the plant. It's

RO
i 5

fu-th&itiOns, right? So

very dependent on in. si

it's dependehtfohﬁtémpl étﬁré,_it's dependent upon

Ler

moisture. As I éaid,jheﬁﬁiﬁg and drying can affect
it. So --

MEMBER RYAN;J But given that --

MR. NdELE:f@?f-in:a given area you
wouldn't equqt it, if thé-conditions.stayed the
same you wouldn't expect, .

MR. BARTON: If this continues at the
same rate does it get to a point where this cover of

concrete on the rebar jus ;stéﬁts falling off?

don't believe we would
ever see expéﬁsions thagﬁhigh but you'll see with
our long-term testing. And you know it's a very
~ NEALR. GROSS
;. COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., NW.
(202) 234-4433  WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

14

17

18

19

20

21

22

23

24

83

slow reaction so you're ‘talking decades from now.

MR. BARTON: It '¥ook about 10 or 20

years to get -to' where:y
'MR. NOBLE: ““Correct.
MR. BARTON: Probably.

MR. NOBLE:%QSQ we do have remediation

strategies in our igﬁg% érﬁ:teétiﬂg that we'll talk
about a little'bi£ thét Qéﬁld'address if we were to
get to a point where something needed to be done.

But obviously it's not a near-term thing. It would
be something that we have some time to plan out how

we would aderSS it... .

Ly

MR;:BéBTQ; "Tﬁe'areas that are being

-
1

affected bY”g%Eundwatefﬁwmhiess you turn that
around, how will that affect the rate of this?

MR. NOBLE:  You would expect to see it

continue at abput'gﬁg §$m_E£dte they are now if the
groundwater ign{t chahgiﬁgf I'm going to talk about
mitigation a %ittle bit-%h_a minute., I think I'll

answer your question. If I don't, let me know. 1In

fact this next slide is mitigation.

The mitigation.strategies, there are

=forﬁfresh mixes of concrete
I :

mitigation stgateg%

I
i

that have shoﬁn’quite;ngiﬁ of efficacy. Things
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like fly ash that are added up to 40 percent or more

concentrations now. in' neW;concrete mixes. You can
. S i -

also do'thinggflikéﬁ"i%ﬁ uﬁ'iélanother one. Lithium

is very inﬁef%gting bé%§“$é=it's another alkali

metal but --

MR BARTON That s not really been

1

{the_long term, has it?

A
0

proven to be effecﬁiygﬁ?
Mﬁ, NOBLE; That's correct. Well,

lithium is efﬁective if it's added as a mix because

the gel that's formed from lithium is non-expansive.

So you still get ASR but.you don't get an expansive

gel. But the_problem w%gh}iiﬁhiumi the reason it
. T
hasn't been effectlve i vyouwcan‘t-get it to

ERET

penetrate therex1st1ng styuctures more than a few
millimeters.

MR. BARTON: . Right.

MB? NO%%E: ff§%f§ct, the Federal Highway
Administratiqg.spent éimést a.decade I believe
studying that;ithe use ofhlithium as topical
applicants. And they've really come to the

conclusion that there really is no efficacy to using
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antidepressant-so everybody was very happy.
(Laughter.)
CHAIR SKILLMAN: Rick, let me ask you a

question here;_'Youﬂve;ggpiabgut_lo more slides.

N

We're schedu}ég_ﬁé#f”*bgeﬁkwaﬁ.1500. We have people

in this roomﬂﬁﬁét Woﬁiaugngably desire to have that
break. Is this a good Llﬁe to take a few minutes
and then we reconvene %nl15 minutes? Will that work
for you? -;ﬁ,

MR. NOBLE:' ihis would be a fine
breaking poinfi

CHAIR SKILLMAN: We're going to take a

break for 15 minutes. Please come back at 20 after

p.m.)

CHAIR SKILLMAN; Ladies and gentlemen.
And Rick Nobié, you;wefeign slide 27 or 28 and we'll
ask you to pléase c;ntiﬁaé; .Rick?

MRT NOBLE: Thank you. I'm going to
talk a littléQBit about ﬁiFigation strategies. As

we said there are mitigation strategies for fresh

mixes of concrete but there really hasn't been any

HIE A
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been shownwté %avelany"%fficaéy.

However, stoppiné groundwater intrusion
in the areas where thatis;what's driving ASR would
be a good thiﬁg to do b££fit'would not necessarily
prevent the p%ogression of ASR. There's several
reasons for ﬁﬁat.

One of them is, as I said, we see ASR at
our site in some areas that are not associated with
groundwater. We see;théﬁ?inf;ome of the above-grade

areas.

stopping of groundwater. You actually have to
reduce the humidity be;ow'90 percent. So if you
stopped groun@wateraandtghe'areas below grade

remained at Qd_percent‘humidity you would not have

A

stopped the ASR reaction. -
There's also some indication that we
have groundwater flow and that if you stopped the

groundwater without drying out the walls you could

actually increasefﬁﬁ 458 KaTitconcentration and you

rell vy

may see a Shd£§=term“;nJ ease in ASR. So, although

groundwater is a good thing to do to reduce it, it's

not necessarily the solution to stopping ASR.

S T o XV
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MR. BARTON:_.The question I've got is
one way to tr§'and mitigate this I always thought
was if you dry it out you stop the reaction or slow

it down.
MR. NOBLE S

““That's'a fact. If you could

actually compiéféi&tdry it;bﬁt and stay below 90

B
v

percent thét would work

Féﬁt that involves like I
said not only sfopping fhe groundwater intrusion but
making sure that tbe humidity is not above 90
percent. i ..“;?&E;

M%;-BARTON; %éke.your tunnel, all
right?  You Céuld dry it;out.' You could dry out the

tunnel, all right? You could also circulate air in

there and maintain a humidity that's below 90

ST

percent. Nowh I dbnftlk-ow;if you want to go

= you could do that and

through all tﬁ%?’?ﬁfét;

that should héib'the t@ Ti.ASR I would think.

MR. NOBLE: We are looking -- we
actually lookeq_at that. "We actually had a company
that came in that does;Fﬁat experimentally, dries
out the concrete. -f will tell you that it's not as
simple -- an&iphese wéilé gfgfvery thick. They are
many feet thick. They.sféy saturated for years.

(Laughter.)
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MR. NOBLE: It's difficult to get it -
completély dfy; 'Théy'do-ﬁéve some techniques.
They're very iﬁtruéivéfﬁﬁ
whole lot of ‘holes in thé_ﬁall.

MEMBER POWERS; I don't think you want
to do that.

MR. NOBLE: 1I'm saying, I mean these are

not things wé would not “énéiaery but I just wanted

to make it clééf'ﬁbév_ 'eéeSsarily -- stopping

Coy oA
the groundwater isn't-a®™

aceé. Stopping moisture
entirely is, but stopping groundwater isn't
necessarily ananaéea Qgcause like I said, we do see
ASR in areas that ﬁaVe:nath;ng to do with
groundwater.uy

'MEMBER‘RYAN:} How.confident are you in
your site-wide geohydrologic model? Because you

know, you can't really consider this kind of problem

we're discussing tqday_Withogg,really understanding

R 3,0

the --
vfMR; NQéLE;L- ;é?'s.an excellent
question.
MEMBER.RYAN:-.r— wider environment that
it's in. Becggse you @%gp?‘pump stuff and it might,

you know, recharge in a week.

gl
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MR. NOBLE: Right. So I'd say we've
been -- groundwater has been an issue, aside from

the ASR issue groundwaﬁép ﬁaéﬁbeeh something that

we've been wéfﬁingrﬁhn ncé 1986, We've tried quite

a few differéﬁﬁ.thingé?- We've tried drilling holes

through the walls and injecting material on the

backside.

coabiL
DG

Ih%facfi'SSﬁe' f  the material you see --
you have to bé'careful bééause some of the staining
material you see on our-walls is waterproofing
material that we injected years ago. That had some
-- that helped in some localized areas. It tended

to move the groundwater’ffom;one location to

another. _fﬁﬁ;li

iﬁ?éome a§§a§WWhere it was a concern we
were able to put some dewatering systems in. We put
five dewatering systemslih. They reduced the
hydrostatic head injthiggakea} That does slow the
intrusion of“quundwatér, helps from a cleanliness
material cond%Fion:aspch(_bgt again it doesn't stop
it completely or dry it oﬁt. It just reduced the

inflow of groundwater.

MRﬂ BA%?ONt.;PUmP

. too much too fast

because you have the Atlan

TR LT

tic Ocean in here pretty

vy o g : :
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soon.

Mﬁ? NOéLE:;@Sé{that was his question
about the hyafology. We.have done a study recently,
we've commiééféned'é stuay. it's called fade and
transport study that details the movement of all the

groundwater on the site.. And without going into it

in too much detail ‘our s téféﬁbasically carved out

0

[
I8

Lant

of bedrock, it¥sits oniarbowl of bedrock. So most

of this grouﬁé@éter fié@ﬁfé not traditional
groundwater flow through peimeable ground. This is
through fissures iﬁ the baéalt.

Aﬁd sgﬁiF'sF?g}yﬁdependent on where
those fissurgﬁ.are, whereJthe water comes through.
And so this fade and traﬁgport study essentially

maps out where those underground rivers are. So we

have some of that intelligence, but still it's not a

straightforward or s;mp;eypﬁéplém to solve.

MEMBEBi@Xé&*NHJﬁst one more hole, that's

all we need.

ER AT
({Laughter.)
MEMBERiRYANi__YOU heard that I'm sure.
MR. NOBLE: .That's correct. That
concludes whaé I Qéé.going_to say about mitigation

strategies.-I_would_like_to introduce Ted Vassallo.
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He's a materfals.engineerf']HeTs_already spoken to

engineering group:‘ And"Ted is going to talk about

the structuresimonltorlne'program, in particular the
aging management program for ASR.

MR. VASSALLO: "All right, thanks Rick.
I'm Ted Vassallo frem'Ne;tEra Design Engineering
Civil Group.iﬁTo monitor:the aging effects of
alkali—siiicaféeaction‘enaconerete our structures

monitoring program has been augmented by a plant-

specific alkali-silica reactipon monitoring program.

RTINS R

This programgeenéists of 10 elements as

described intﬁﬁREG/éE{

A
P
(R

a8OO
s

R 1

The monitoring program
is structuredaéccording@to the guidelines prescribed
in ACI—349.3R, structural condition assessment of
buildings.

The ptdétam,iﬁéludes three action levels
which were de&elbped basedﬁon:ASR guidance. Three
documents previded.the;ggidance to us for these
action levels.

The first document we used was a report

that was publlshed by the Federal Highway

Admlnlstrat;on”- : &t“tled "The report of the

Diagnosis, Prognosis,;qn%%Mitigation of Alkali-
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Silica Reaction.in TranSpOrtation Structures."

The secon WdoCumeht that we used was a

British- publlcetlon-that was 1ssued by the British
Institutes of.étructuralﬂEholneers It's titled
"Structural Effects of Alkali-Silica Reaction:
Technical Guldance on Appralsal of Existing
'\\ '

Structures." S

-Agd'the third document that we use was a
document prepéred by Oak Ridge National Laboratories

for the NRC staff in 1995, 1It's titled "In-service

Inspection Guidelines forgConcrete Structures in

Nuclear Power Plants Next sllde7

Aég;ié{t?ﬁ%céély detected by inspection
of concrete etrocturesiggﬁbisual observations of.
pattern cracking and other features of ASR such as
secondary deposlts or effervescence in the cracks,
dark staining: adjacent é& the cracks which is caused
by the ASR ge%h And in some locations you can also
have the actuﬁl.ASR'gelfdeposits in the cracks.

There are two parameters that we use to

monitor the extent of ASR and the rate of ASR

associated. w1th the pattern-cracklng One is a

\% he other is the individual

crack width. ‘We collect thlS data and we have
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formed the baseline with this data and we will use

this data for future examinations and measurements

that we'll do in the,giiﬂrftﬁgt'Weyhave assessed.

IR
ioniof . the structure's

The! evaliak
condition islbgﬁpleted:%éégrding to guidelines that
we have included in our structures monitoring
program in thefnéxﬁ sl%dék;please. This table
represents that cfffeiiaéfg Sﬁf structures
monitoring program. It‘s.a three-tier criteria with
increasing leYels of mqnitoring up to a full
structural evaluation. As you can see from the two

columns to your right the combined crack index

ﬁindividual crack

nd; the

\E:;“,i

values are identified. a

widths are al§9fig§h5%§¢egx So the field
measurements are takenwand-they are then compared to
this table and appropriate corrective actions or

further evaluations are taken based on this data.

Next slide, please?f‘ R

M%MBER ARMIJO: I:have a quick question.

.M%?.VA§SAL¥Qi Su%e.

MﬁMBER ARMiJO: You monitor crack
widths.

Yes.

MR, VASSALLO:
MEMBER

‘ But not necessarily the

: &
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crack lengths.

Mg._vAssaLﬁp?;;c¢rréct.

MEMBER ARMIJO: Why is that?

Mgt VASSALLOE .Well, the standard that
is published in the British standard, in the Federal
Highway Administrationﬁ_the protocol is basically

crack width and combined&cragkuindex. Based on

those paramet@@s-@@@t- values different effects

T o :
~3d »

then are évalﬁéted'agéfgiéjthe concrete. So it's
not necessarily a leﬁéﬁg:..That's not the protocol
that was used in‘thé two standards.

MQMBERféRmf§9}5 If you look at a
structure and;you've gd#jthislwhole number of cracks
all have, yqu;know( add‘gp to.a certain number of
widths. Some'of these.éfaéks -- in one structure

the cracks are short, in others they're long.

Everything”hagutheyqameﬂc;ackﬂwidth index or

ST S

T

t.
o
Wy

whatever you;g?;léit”-- jusg_seems to me that one
is a more §ey%;é ééméq%ét%an the other.

MR. VASSAiLOEIIWell, I could also say
that some of the testing ane on ASR-distressed
concrete compépents wasiaaéeq on crack width and
crack index. jéQ aii th;tdgﬁé that's out there for
us to do asseé§ﬁents is.éaseqlon those two
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parameters and not the length of the crack.

MR. NOéﬁEiihEéCaQ§éIWefdo it on a 20 by
30 grid though;ithgulditake;into account to some

BN

extent the_le@&phfof~the gracks as well.

lDR. BAYRAK;’ %5e density of cracking is
what it would take_into_agcount. The reason why
typically, if I may, in §;ructural evaluations the
focus ihternaﬁionaily a;Lypﬁ see in the
aforementionea documents.is placed on crack widths
rather than cféck lengths is because it's all about
what the cracking does to the rebar that would be
crossing thatzcraqgiy_Ang;Ehgé§t§§in that would be
imposed on thgﬂreb§r wqﬁ d%béfdirectly proportional
to the wigth;gégtgéf*c%éékfasiopposed to the length

of it. And I'm not suré“if that makes --

MEMBER ARMIJO: But more rebar would be

‘strained if you had a.longer crack of a given width.

It would affé¢t mé#g gég%r,.the longer one.

,Q%f BAYRAK: Aﬁd_the conclusion wouldn't
change. The féct that-tﬁe-maximum crack width you
are measuring say 1s 20 mils or something likelthis
would remain tgube_g fggg,_ And if along the length

of that crack“thé.width‘?ﬁ"tﬁé_crack diminishes down
. HE N N R N '
o " .‘.(_._ - [
to a lesser Vélueﬁéhd

.crack eventually closes

RS
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say either a féot'br, Qoﬁiknow, 10 feet away from
that maximum»éfackfwid€£ 1ocation what you're doing
is that ydU'fé assgming tﬁét éonservative maximum
crack width véiue to ép?iy to all rebar that's

present in that structure. So that's really how the

. . .ot .-
g, e

ﬁﬁMAN@ ‘To what extent is your

logic goes.

CHAIR SKI

4

-3

evaluation deﬁéndeht'ﬁ?Qﬁ%your knowing the size and

1
¥

spacing of the rebar iﬂ'tﬁe sections where the
cracking is occurring?

MR. VAésALpgi'?Well, the size and the
spacing of the reba£\iS.¢§nsidered when a full
structural eV%luation is’done'to look at the
capacity versﬁé demand of“the concrete element under
examination. So that's where it's figured in.

CHAIR'SKILLMAN} Are you dependent upon

te (-
o .

dent upon construction

drawings or are you.depen
ST T ol

R E
A PAN

photographs fé,ithét'indg@ation?

MR. VASSALLé:E The original design basis
calculations from the AE that designed the plant.
And also thelorig;pa; Agrrebar.detail drawings for
the structure%;_ Wé:haié?éllﬁthat information onsite
and that's wh%ﬁ's used for the evaluations.

CHAIR SRILLMAN: Thank you.
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MR}'VASSALLQ?' Okay. Next slide,
please? This slide illustrates a typical crack
indexing grid'for monitoring any progression of ASR.

This photo shows the west wall of the discharge

structure that was taken in June of 2012 during our
. . e

second crack measurement ahd crack indexing
SO

campaign.

\

';_Aéfyoﬁﬁtate?aﬁ%loser look at the picture
you could see in the ccrhers_and at the intersection
of the grid lines there are stainless steel pins
that have beeQ_permaheﬁt;§ ipstalled in the
concrete. And:theee'are_USed for the future
measurement.cgmpaignef

Tgeee lihesfaiso are the lines that we
use to establish the length where we measure the
crack width aﬁdléumggp;tﬁefcrack,width to come up

A
which is the parameter --

with tﬁe crackingrrnae%
one of the twéﬁcarametéféfthat we use. I would say
the review cf the data;"the_preliminary data that
I've locked at from the June re-inspection, re-
measurement campaigq ccmgared_to the initial
walkdown work?thatimas“acne apcroximately 6 months
ago, we see Qq#evidence_cr no suggestion of any
change in comcrete expahéECn at the plant.
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MEMBER_RYAN:._Was the slot over on the
right cut on purpoge'toQ%Sokfdeeper in?

Mg;;VASSALLB;Q.Yes. Yes, that is a
rustificationéjbint. And-a rustification joint is
an architectural féatupé'ﬁhat is added into large
walls for architectural eye-pleasing aesthetics
reasons. Andiitﬂjgsp_wés:coincidgnt that the area

we selected to do tﬁé1~ f%~' the rustification

joint fell inﬂﬁhat area; .,
MEMBER RYAN:: It wasn't a monitoring
purpose that you installed it.

No, it just was

MR, VASSALLO:
coincident wiﬁh tﬁéigpégﬁﬁhat we chose on that
structure. |

MEQBER.SiEBER;; These cracks, are they
in the enclosure building, or the coﬁtainment

building, or‘both?

[

discharge strggture:ﬁmaﬁt we have assessed 131

locations andgi£ did iﬁéiuée our containment
enclosure building.

MEMBER;SIE?QR;I But what about the
containment bUildiﬁg‘iéééif?.

MR. VASSALLO:' And we have done crack
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indexing and crack measurement on three locations on

the containment structure®

MﬁMFEBhélEQEB:; And there are cracks

there alsg?

MR. VASSALLO: I beg your pardon?

MEMBER SIEBER: There are cracks in the
containment buildi@gligééif?'

MR;.VAéSAL#é; -And they were screened
out based on'érack width. They were very small
cracks. |

MEMBER SIEBER: Now, your biggest
concern,amongs# allJthgsewth;pgé'is going to be the

:to hold axial pressure,

ability of the contaipment
right?

MR. VASSALLO: No.

MEMBER SIEBER: No?

MR? VAﬁ?ALL@JEEThé containment is
probably, anq:thistili:;£;bably surprise you a
little bit, bq# of the priori#y of the buildings the
containment bdilding is probably the least
potentially impacted by ASR.

And there's :two reasons for that.
P - RPN otada s o

Number one, therefs-hgﬁ- fgpod source of moisture

: e
iy

there other than iﬁe?OHEZaiea'that we talked about

A
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earlier, the.oﬁe—siithee%ee; .But the main reason is
that that's afheavily triexielly reinforced
structure aneﬂin ﬁeavilyttriégially reinforced
structures ASR has the etfect of making the
structure stiffer. So that structure actually --

structural pefforménde:wiil,be'greater with ASR than

it was w1thout ASR

Mg&éER SiEBER1 Okay. Well that's
exactly the point I'm trying to make is that the
real safety feature of tﬁe-plant as far as
containment of,the:ecciééﬁtidebris, you know,
pressure, temperature, redioactive products, that's
the least.affeeted by tﬁie‘phenomenon.

Mﬁ; VASSALLO:. That's correct.

MEMBER SIEBER: Okay. And the enclosure

bulldlng is not subject to hlgh radlatlon

Pra S

o

temperatures_otheﬁith env1ronmental conditions or
_ AT S E i

internal pressures.

MR. VASSALLO: You're correct. And the
main --

MEMBER SIEBER; So really what you're

looking for ig just degradation for the basic
integrity of‘ﬁhe enclosure building compared to the
pressure-retaining function of the containment
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building.
MR. VASSALLOEELCorrect. i would agree

with that. .Iﬁifaét]'itjs-our non-triaxially

reinforced structures that we would have the most

concern about.

MEMBER .SIEBE  ;R1ght " Okay. I'm just

tryiné.fo-puthit-;;t : erspectlve for myself.
ME;lVAéSALygéi'Thank you.
CHAIR SKILLMAN: Please continue.
MR. VASSALLO: Okay. That actually
concludes my-portion_of;épe presentation so I'll
turn it back 9Ver fo Riéki
MR. NOBLE: ,Thanks, Ted. As Ted
explained the aging managément program that we

developed for ASR uses the best available industry

guidance on establiShimghth9§%,action levels. And

then the structural evé Gﬁtlons that we do based on

that, they?rq%éased on#&?ﬁy cqnservative application
of existing data that ééges from small-scale testing
as well as unrgstrained‘samples. So because of the
importance of“confinemngh}nwthe actual performance
of ASR—affectgd étrﬁétu#é;:Seabrook has initiated
two large—scaié testing_g;ograms to replicate the
critical Seaﬁ?ook des;gﬁ details, specifically the
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reinforcing déféils.' ;5§f
The first ofithese, both of these are
going to be conducted at the Ferguson Structural
Engineering Lgborét@rynégpthe University of Texas in
Austin. And ﬁhe_firstfof these is being
administrated:by Dr. Richard Klingner and that
testing has to-do with anchors, with installed
anchors. It's being done on large-scale beams and

these beams are being aged-for ASR but they're using

‘omi Seabrook plant basically

B

reinforcement;detgiigl
to design»thg@;;

The second i;rge—scale testing, an even
bigger effqrt is some large-scale destructive
testing tolesﬁgbli§hlsh$?§;gnd lap splice strength.

And this tesg;ng alsp.dQﬁe_at the Ferguson
Structufal.Lépiis.gqing_FQ be .administrated by Dr.
Bayrak. |

And Dr. Bayrak's spoken a couple of

times this morning bgtzgfllfinprQQuce him again.

And Dr. Bayrak's goihgf‘b'gdfinto a little more

detail on that'testing\thqt's going to be done at

the University of Texas. Dr. Bayrak?

i

DR. BAYRAK: Thank you, Rick. My name

is Ozzie Bayrak and I spoke in the morning a few

-1 [
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times. You may be wondering looking at my name how
do you get Ozzie out:of.that. That was my sister in

:shouldn't go that far

back in-terms%df’iﬁtf@d@@ihg myself.’

A;“Rick ihéiéated we're currently under
contract to be.carrying out some really ambitious
full—scalé testing progréms to shed light to the
structural imé%icationsléé ASR at Seabrook. The
primary focu$J¢f our testing }s on shear performance
of really reinforced'cdhéfeté elements that do not
have through-the-thickness reinforcement. And the

second portion, of the testing program focuses on the

lap splice performange Ahdjﬁhere what we would be

o

looking at_i§tﬁhér§hQQ9£§9§ properties of

Lt

reinforcing bars and what ASR does to the rebar
anchorage.

A total of nine beams is what we will

e
test as part'Qf théjshgé£ t§sting program. In a
similar mann§% we_wili fégt;nine beams for the rebar
anchorage puféoses. |

There are three major objectives in each
one of these Eest programs. To begin with we will

test the contﬁgl spegiméﬁ-tq?évaluate the design

e

0

margin and thaﬁrwillgp s what kind of an actual

Leerat
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| B

margin over thé che_éél%ﬁiated capacities we would
have for thoséibehaviofal.modes. And effects of ASR
would then béﬂévaluated-és paft of series 1 test
specimens. And within the series 1 I try to use a

color-coding here ranging from yellow to darker

e

colors.

o

1$pEb@men is intended to
replicate so'%g'spééi“mgﬁé.of your ASR condition
that is present at Seab?oék today. I have been to
the plant, to Seabrook, a few times actually to date
and I have pegsoné%;y égépﬁthese affected areas. I
have done my_ng wélkdéwns,

A?g as:I_qu_mentioning earlier in the
morning, well‘earlier in fhe afternoon session I
have been invqlved with quite a few other ASR-
related strucﬁurél;tegﬁ.E#?gﬁgms.__And in my

: ‘_’i'

estimation the cracki
g, o

s

ﬁﬁét_; see for the most part

-4

: RSN A T LR I '
at Seabrook I.view thaf as not necessarily at a

R

significant stage. It's a fairly minor cracking is
what it is for the most part.

SQ_the"first-test specimen in series 1

that would replicate_tﬁatVCCndition and that we
would then haV§ inc;éasing levels of ASR damage.

What that is doing to fell_us is that what happens
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to the origih;l dé§ignfm§?gin as the ASR damage
progresses foi'the twolbehavioral modes that I was
talking abouE£ the §hear*strength and the rebar
anchorage.

CHAIR SKILLMAN: Let me ask a question

here, please.
D%*-BAggéKh %ﬁééfﬁtély.

. CHAiR-éKILQM%Qi An hour ago or 45
minutes ago some statéﬁégts were made regarding the
bore samples and the fact .that once those samples
are removed qu;teg?ed/?g?gnfthough they show a
change in prqpe;tiés béééuse they are samples and
are no longergin the hosfﬂsegtion from which they
came the resuits of thét testing are really not
representative of the characteristics of that same

material when it's im»the-hosgglocation, the

CHAIR SKIEﬁMAﬁQ That leads me to think
okay, you pull a sample, you cut it up, you do some
testing, the_data:;s nice but it's not necessarily
representativg Qf fhé iﬁ;situ location from which
that materia%;game.

.-Déf BAYRAK: -correct.
'NEALR.GROSS
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CHAIR SKILLMAN: Why should we be
comfortable that when you mix a batch and cure it

and subject it to load-in Texas that it has anything

at all to do Qith-what‘éfgoing on at Seabrook?
Déﬁ BAYRAK:(LLet'me answer that

question. Thé}primary'reéson why you should feel

comfortable is that when you take a core out of a

structural element what.-you're. doing is that you're

picking up a chcrétéfb é;éﬁd removing it from its

structural CQ@teXtQHgSO~Wh?t you're losing there is

the effects ofhconfineﬁépﬁ.

CHAIR SKILLMAN; Yes.

DR. BAYRAK:;h$o the materials testing
clearly discoﬁn¢c£§:itséf£fftqm reality, let's call
it, which is_éhe strueturg,

CQAIR SK;LLMAQ: That's why I'm asking
the question. |

DR BAYRAK nght And the specimens

that we w1ll make are Prebty much full-scale

repllcas of entlre wall sectlons of Seabrook plant.

These are sﬁéélmens thag will weigh tons. And what
is going to happen is that as ASR develops in these
test specimens the rébgr égge that is in there is
going to restgainsgﬁé ééééféte_that's present in the
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specimens in armannerTGg}y“éimilar if not exactly
the same as Seabrook. So.that is the primary reason
why you shouid-feél,cdmfo;table.

Taé seéghd?m;
comfortable ;s‘that for each one of these behavioral
aspects we'reﬁéurrehtiYﬁiﬁ tﬂe process of developing
some procedures. We're tfying to replicate the
plant conditions as,closg as possible. That does
include involyving lp;a?iﬁ%%é%ﬁéls from Maine, the
coarse aggregate aﬁdﬁéé 65? in terms of the
aggregate interlock théi?feeds into the shear
behavior.

-Wg picked qp_the most important
properties of reip§§Fc§§?€anrete walls and those
properties tpét are germqﬁe tq the behavior are
being replica#ed in~§ﬁ; €§sti£g program. So that is
the second reason why you should feel comfortable.
Did I answer Xqur:quespigpz

CHAIR SKILLMAN: Partly. Let me

introduce th?;igeég9f5§5¥§$ asked the question.
From your repért, itfﬁg%é;your page number 17, 1it's
on your major paragrépﬁ 5. The development of a
credible management program for an ASR-affected
structure is #Ycompiex;égggegs that must take into
it NEAL'R. GROSS
. COURT REPORTERS AND TRANSCRIBERS
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account a multltude of”faetors including but not
i T

limited to the degree of concrete reactivity, site

environment, quality of the reinforcing details,

current state‘of deterloratlon, reserves of

structural strength; ce;eeeuences of failure,

potential ferfruture-deterioretion, et cetera.
Sézit_eeeﬁé;tb me in order for your

testing program to be convincing in the matter at

hand which 1is addlng 20 years to thls license this

board needs to know that the test results fully

represent the}$eabrook3e0nd1tlons.

DR. BAYRAK: Sure they do. Once again,
backtracking, I think you're referring to one of my

two white papers that I issued to date.

CHA;RszILLﬁAﬁ} It is. It is the
document that:is entitled, "The Structural
Implications Qf ASR'Stete:Of:the Art," February 2,
2012.

DR. BAYRAK: . Sure, sure. Within the

couple of papers_that'l .ééueé sharing ny

perspectlves on the 1es .ene must note that there
is more than the sheariéﬁd:rebar anchorage behavior

that's involved in structural performance.

. The reason why we're focused on the

“* 'NEAL R.-GROSS
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-
shear performahce and the .rebar anchorage is because

those are the most vulnerable behavioral aspects as

far as the structural .details at Seabrook is

concerned.- And wi;hiﬁ;t éieﬁ@hé elements that we're

going after re@iié@figéﬂ re'élements.in which

through—thé—tﬁicknessiréiﬁforcement does not exist.
So once again lack of reinforcement in the third
direction which cannot restrain the ASR expansion
will render the.elémenEsiéhat'we're testing, you
know, very cpnservati&e qr.bopnding elements in
terms of whatﬁWe have ét;Seabfook.
There was earlier a discussion on the

containment s;;ucture thatfdoes have heavy

reinforcement and two 1ns in addition to the

LRy

through- the tb}ckness _:'
water and so,on. All, tQ se. conditions render as far

as ASR is concerned the containment structure to be

the least vulnerable of all the structures that I

have personal%y sgép.ap?$§abrook.
_Sé:%t is fégiﬁhat_reason that the
specimens thatbwe have_in.ouf'hands are not directed
=N oo e
towards that ﬁarticular structure but what we're

looking at is the walls of Bravo electrical tunnel

and places like it. I'm not sure if that helps.
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T

CH&&R SKiﬁiMRN;' it helps. Thank you.
MR. NOBLE: Perhaps the next slide that
shows the scale of the ﬁest specimens will help.
DR BAYRAK{?Sﬁight.
MEMBER SIEBER;' One question before you
change.
DR. BAYRAK: Sure. Yes, sir.

MEMBER SIEBER: You say the most

affected'parameter.is_§he$}3§ﬁrength. And in the

enclosure building,if youiwere to have a seismic

event the largéSt fdréé @ﬁld'correspond to the

weakest parameter in the building.

DR. BAYRAK: True. That's a true

Sel ol
IR
[ S

statement.
MEMBER SIEBER:. That's right. And so I
think that's, to me;thqt;élwhere the vulnerability
would be and Qou have to 56 able to predic£ a
decline of sh§a§ strgngth and_compare that to the

seismic capability thathxgg:hgve to have to meet

-y

eguirement in order to say this

: _‘:.‘,~ i ‘
DR. BAYRAK: Right. And to that end I'm

going to refer back to an interim structural

assessment report'that was prepared by MPR

Lo
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Associates that benefitted from the couple of white
papers that I issued on the issue. And once again
we will see a picture in about 2 minutes or so,

S o T ORIt A7
depending on how long tﬁisfdiécussion goes, not that

"y

. "-'i;r.-‘- ':'in'. W Vi L&
I'm trying to-put®a-timé

1imit on it.

‘But what wé_wéQé done is we started out
with a whole range of structures and structural
details and so on, and wé narrowed it down to issues
that we can ahé&er-&ithié;iSting information in the
literature. And therein the listed references are
far fewer thaq;that}Tbuﬁjx h%Ve a stack of 150-plus
papers in my office ﬁhatlI can benefit from in
answering thesg_qugstiqgs.h

. We ‘narrowed::i down to.a couple of items

that we could;notidnswgblwith existing data in the

¥2. 'And those are the items
1

AR

literature Crééibly,.gﬁ
that you see here that We're trying to do to provide
direct answers for the Sgabrook situation.
M%,iNQBLE;H'gggtzto.correct one thing
you said, Oz.ﬂ._
,DR;EBAYRAK;;Jdkay;

MR. NOBLE: Right. So what we did in

the interim is we applied some very conservative

values. So we-didn't ha '”qﬁdible_values --

SR GROSS
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‘DR BAYRA}
MR. NOBLE: -- in some cases for the

shear so we use very conservative numbers, like a 40

.....

percent reducﬁion;for laﬁ;éplice and 25 based on
small-scale tésting-which we don't believe is very
representativé:of'whathwéjhaﬁé, but it's very
bounding.

MEMBER SIEBER: Probably not.

MR. NOBLE:QQgéghE?W'SO we ran the

structural analysis. i

0

;theﬁinterim using those very
conservativennﬁﬁbers ?ﬁ& that's what our current
basis for operability is. 'Obviously that's not
where we want:to stay. " We don't want to stay with
those very copserva;iveaggmbgrs, hence the testing
that's going_go”give us that detail.

¥éjgsthyant to make sure that it's not
that we havenit evaluaﬁéd it. We've used very --

MEMBER SIEBER: Those numbers are based

on seismic- events?. .

Tgatfs correct.
i

MR. . NOBLE;

R

t?_Okay, thanks.

ty

' MEMBER SIEBE

.

MEMBER ARMIJO: I had a gquestion.

You're going to fabricate those large beams using

RYLYaaE
‘Y ¥

the same construct%on practices and materials to the
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best of your ability representative of the Seabrook

structures.

H—

3 2

§With one caveat and that is

DR’ " BAYRAK
we will be in the busineéss of accelerating ASR which

is going to imply --

MEMBER ARMIJO: That's the second part
of my questio;.. |
| DR. BAYRAxi*;dkay;
MEMBER'ARMIJO; 'ﬁow do you accelerate
ASR on those test samples and how confident are you

that it's representative of the ASR that's affecting

the Seabrook structures? i =%

Dﬁﬁ‘éA¥RA%ﬁ “The way we have done it in

the past is the way we.

li iﬁtehd to do in the
future and that is we actuélly use sodium hydroxide
and fresh conqrete.mix”;o_be able to accelerate the
ASR expansion;i Wﬁét fﬁééyé going to do certainly -
- in the consgruction of_Seab;ook sodium hydroxide
was not used %n thewconérgte[“but certainly neither
the committee here nor énybody involved in the
process who's got questions on what does ASR mean
for Seabrook;¥i dén{?_éﬁiﬂk aﬁybody is willing to

wait 20 yearSﬁto:ééﬁfénﬁéﬁSwer for the current
R Nl

condition at“égébrook.. Efll be 20 years too late
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if that --
MﬁMBEéigﬁMIBO:& So is this a common
practice to ugé'a sodiﬁmﬁhydpoxide mix in the
concrete?
DR. BAYRAK: Very much so.
MEMBER-ARMIJO;--Okay, so that 1s kind of

l v . N A !__).-.Ql':l'”'\
like your accelerant. °

éfy much so. High-alkali
cement, sodium hydroxidé_énd reactive aggregates is
what will go in the mix. And within there we are --

our initial trial batching involves 10 different

[ I T
L

mixtures. We're uéing,éaﬁé éf\the earlier mixtures
that we had H%?d in my lé?ora;dry in addition to new
mixtures that 'we're tryiﬁé out that would more
closely replicate the plant conditions with their
aggregates agqﬂgo“op, _§inef;e going to have strike
a balance between peing?gg“s{ﬁilar'to Seabrook as

e

g.ASR_as gquickly as

possible Whilﬁfdeﬁ$iegi

possible.
MEMBER ARMIJO: 1In the way you fabricate

these samples then you will have ASR through-the-

vy

thickness.

DR. BAYRAK:  Correct.

MEMBER‘ARMIJQ: Whereas in the real life
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I thought ASR'startédlfrom_the surface and worked

its way in.

MR:’BARTON;%ﬁit'S also working
internally, isn't it? Yeé.

MR. NdBLEf“ﬂ?he_expansion will be worse
on the surfaces but}the{teaction itself is occurring
throughout thg'ﬁhele aection.

Mé&éER‘éOWERé; Back to the gquestion is
that you indicated earlier you're going to import
the aggregate from Malne, but that quarry that

supplied the aggregate'-

suspect they have progtessed beyond that particular
vein where they werelmih;hg. How do you know you
will have the strained amorphous silica in the
aggregate? -

MR; NOBLE;ELfeg's done the research.

MR. "VASSALLO: Well, I actually went to

the quarry and. we obtained samples from the current

.quarry that Pike Industry uses. And we sent them to

our petrographer at SG&H and he compared the

P A S
mineralogy othhe agg;egagee;ﬁrom -- the aggregates

g ;the other affected ASR

from the Bravo tunhe,

11” )

cores in our plant toTtheimineralogy of the

aggregate samples that I collected. And he said
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noo

[ RN

that it's basigallji?ﬁ%f%ﬁhe;'

D%..BAYRAK: fAﬁd from a structural
standpoint asj;ong_aS'gogrselaggregate is reactive
in the mix and as long as --

MEMBER POWERS: Yes, I don't have any

troubles.withzthat., I;ﬁ$f

LY

'gst,that areas change as
a function ofgégméﬁéégéxégg;é.going in the direction
_ BETER e E e
-— I presﬁme %he minipgqé$ﬂgoing'in the direction
they should be getting increasingly crystalline
silicates but I don't know. But apparently you've
checked. Gooq%
Mg. NOIJ3L]€~3':’+ I,also know that these are
reacti&e becéése the owner of the quarry is also a
very large construction company in northern New
England. They;produge ——.they own their own batch

'

plants. They produce é.lotrgf:concrete, do a lot of

)

héye designed mixes which of

highway work:,ﬂAnd thg§
w0 RS

4

course theyvhégg to use fly ash or silica fume to

R SR

prevent/mitigate ASR. So we know they're reactive.

CHAIR SKILLMAN: I'm going to ask Dr.

i
Lot

Bayrak if you would mo?éf@long because we need to

give the stafﬁ.ample o§p¢rtunity. They've been very

DR. BAYRAK: Absolutely. Can we go back

NEAL R. GROSS
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one slide? \
CHAIR SKILLMAN: -- quiet here, but we
need to hear'ffom them.

DR. BAYRAK: Sure. Prior to the

extended discussion heré I.was indicating that

various levels ofﬂkSR“ﬁi covered in our series

1 testing. And 1f 1t a_ ':point in time we realize

that the de51gn marglne that need to be there to
maintain the original design basis are not quite
there we willlthen.tap into our series 2 test
program in whieh werwbéidﬁthen be considering
various retrqgit sttategies that will be proven
experimentall?fprior_te their implementation at

Seabrook if Seabrook chooses to implement them. Now

we can roll the slide.

Wnét'yogﬂééé“ﬁéséhiéeé full-scale
relnforced concrete beam test; Itﬂs over 27 foot
long, about 4+ feet deep,‘42 inches to be exact, 21
inches into the page. It's part of a previous
testing program for another sponsor. It's got
nothing to do:with}Seaetgek. And this is-an element
in which triegial reinfqtcement did exist. And in
this particuler testingvogr test results show that
ASR damage imétovea the stiffness and the strength
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of the reinforced:qoncfgﬁé;beam.
If.you'were.to;take cores out of that
beam and test .them for compressive strength or

tensile strength or modulus you would prove to

yourself that ASR decreased the material properties

but the structuralftestingadﬁdfprove the fact that

the performance iﬁffgﬁ% mproves.

[

) Aﬁé.tﬁe:qu_Féé setup work is that the
orange ramps pgsh the géég up. The blue beams on
the top side restrain the beam from moving up. The
ramp to your,léft i§_th§£gne”that was engaged in the
second test dg thié beéﬁj_ ¥ou see the shear crack
that formed,?épd that wéy.we éet to evaluate the

shear capacity of the beam, And this picture was

taken in Ferguson's structural engineering

laboratory.

'-MEMBEB“BYAH Sfthe beam 2 feet square
or so, somethiﬁg iiké ﬁhéﬁ?

DR. BAYRAK: ° No. If you can go back one

slide. 1In the vertical direction it's 42 inches

deep, into the page or along the length it's 21

N

inches and 27 footvlongiw
MEMBER RYAN: Okay.
DR. BAYRAK: That was a replica of a
NEAL R. GROSS
* COURT REPORTERS AND TRANSCRIBERS
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bend gap,'bridgé béﬁa, fpg”§§afto a wall segment

at Seabrook..-;

} t looks fairly similar to

© MEMBER RYAN

the wall.
DR. BAYRAK: Oh yes, yes.
MEMBERﬂRYANggéges, okay. I mean it's
not -- the diménsiéngﬁérenft off in one dimension or

another.’ Itfé'fairly similar:
DR. BAYRAK: Right.
MEMBER RYAN: Okay.

DR. BA¥RAK:w!$pis~is{my last slide for

the record hefgf.rAﬁai ”étd'give you an idea as to
how the UnivéﬁéitQﬂbgﬂgg%%é work fits in the overall
picture here. The bog ybu see at the top is our --
that's the University of'Texas. Our_emphasis and
focus is on shgér_s?rené?pz ;gbar anchorage and
flexural stiffness of Egé]elements.

Aﬁbl qu:ind%cétihg earlier we will
focus on the Sriginalldeéign margin. We will
correlate the cracking indices with the percent
reduction in capagityb§§_%}fshdgp%cted in that XY

plot at the top.

develop a,rep@ér Strétgg
ComE Ry

2N

our disposal to develdp those repair strategies.
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When we conclﬁdé 5?%“Wd£%£We“wiil feed a final
report to theffinalustéuctural assessment that will
take place wﬁich will ih-turn.feed into the aging
management prééram.

If we can animate this slide once. And
the way this-ié“goih§ E6;Work¥is2that'as Ted
explained.the.plan£¥E$?méﬁi£o£ing now two cycles of
the crack Wiaﬁéé agd;é%%ékgng’indices. Those will
be tapping into our rééea;ch report and cracking

indices will then be correlated to percent reduction

in capacity. .

AR

And-one more animation will take us to a

place where ig_the_percen; reduction in capacity
depending on What it is is going to trigger
different levels of action that may range from more
rigorous,inspggtiQngatQHpggb%pslhaying to implement

EAna.if Seabrook chooses

some r¢tr0fit:§§§§5¢§§j§
to implemegtﬁﬁggsebsﬁ%%%gg%es”they will have
experimentally proven st£étegies available to them
at their disposal.

That conglu§§§ my portion of the capsule
description Qﬁ@whatiweiéid;at the University of
Texas. And w%th that I”Will turn the floor over to
Rick Noble.l
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.. PSR S TS P
A\TR SKILLMAN: Thank you.

(
?

CH
il

&

A

MR. NOBLE: Thanks, Ozzie. Just a quick

conclusion recap. So we continue to operate right

now based on our interim structural assessment which

demonstrates Current,sti@éﬁural adequacy. That's

!

docketed in the interim assessment dated May 24th,
T : o

2012.
We understand the effects of ASR and we
believe we know how to manage them. We've initiated

[

oW

full-scale testing tha 1"beé able to quantify the

structufal_;mgiicééaé%égéﬁlésg_usinglSeabrook_
specific détéilé. Aﬁq ﬁét will be rolled into our
final structural assessmént.

 We have completed baseline inspections
and we've comg;eteq=ég%igginspection interval. And
we've developg@ an ASR—épécific aging management
program that—ﬁfovides thélbes£ means to monitor the
progression of.ASR, and that's through monitoring of

crack indexing and surface expansion.

And thatnqpnciﬁQéﬁ”my_pQrtion. I'11

{3

turn it back_q?epﬂtbﬂ
. [ N

comments.
MR. CLICHE: Thanks, Rick. In closing,

NextEra Seabrook has incorporated both industry and

Sy
Nl

. NEALR. GROSS
" COURT REPORTERS AND TRANSCRIBERS
; 1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 L WASHINGTON; D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

149

17

18

19

20

21

22

23

24

122

site operatingiéxéérien_eéinto the application.
Programs haﬁe.been re%i;gé“and new programs created
based on OCE.

We submit éfreéponse to fouf of the open
items that inéérpofqtééfggééht industry operating
experience ahd we belieyé'th%t our responses will
close those iﬁéms.

What you heard here is that we

identified an unexpected éging mechanism at Seabrook

in our concrete structures.- lle explain the effects

of ASR; and g§;ﬁ§f%%?§@ w@ér_described the aging
management prééfam thééiéfmonitoring its
progression.

So we.are %ogking forward to continuing
our support of:ﬁhe33ta§fsﬂnjits.review of the
application ggd closufe-éf;the SER open items.
Thank you very much. "

CHAIR SKILLMAN: Colleagues, any
questions beﬁo;e we ;elgasg? |

MR. BARTON; 'étfan'this issue but I've

got some otheggohgs;“
Al L
, ne -
g

MEMBER ARMIJQ: - I've got a question. 1In
reading I believe it's an MPR report. And I read
this paragraph that's -- still confused about it.
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It says the concrete aty Seabrook was not expected to

be susceptlble(to ASR du

gto the following. The
coarse aggregéte is igﬁeﬁﬁs rock that passed the ASR
reactivity testing used during construction. Two,
the low-alkali cement was used, and three, the
aggregate passed petroqréphio:examination.

NoQ, igneousfrook_is going to be
crystalline. |

MR. NOBLE: Right. 1It's not all
igneous. It's actually -- the vein that they took

h strained quartz in it.

it from had metamorphig.wf

So the report wasn't

accurate?

MR. NOBLE: It was granite and so it was
believed to be the majority of it was igneous rock

but there's actually metamorphlc rock in there.

- : ;’ .
That's the source of the.reactlv1ty.

MEMBER ARMIJO: So that was your source
of the -- of the reactivity.
MR. NOBLE: But_again it did pass all

the tests at the tlme to look for reactlve

s=the tests of the day.

aggregates.- It“dld'"

MEMBER ARMIJO: Would it pass the

0 fym P

current tests that are used?
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MR. NOBLE: I can say unegquivocally no
i :

because we've-run the accelerated mortar bar test
using our aggregates and we get accelerations

greater than 1 percent in 14 days which is the

acceptance-criteriaig So_itngUld.not pass.

MEMBER {ARMT O.’ Okay. And then the

other quCk qU“SthD was:if you could just briefly
say what are the proven retrofit strategies that you

could use if you had to?

DR. BAYRAK: At this point in time I can

comment on that at a“céhceptual level. We would be

[

talking aboutlinstallingfsome essentially anchors
into the -- to provide the through-the-thickness
reinforcement and various forms of it. And that's
why -- and we w1ll end up- developlng those through

. ‘/‘[x r'. ..

our testing p;ogrgm Sq'lt_s a llttle premature for

‘the aetq;ls;of it.
B N ‘r - ‘

MEMBER ARMIJO: I'm just trying to get a

me to provide

feel that other structures that have been affected

by ASR have béen retrofitged_in some way that's

turned out thbe sﬁéceééfﬁ}.

DR; BAYRAK: Sure. But it highly --
there has beénlrepair jobé that I got personally
involved with going back to that one drilled shaft

NEAL R GROSS
ﬂICOURTREPORTERSANDTRANSCMBERS

1323 RquE‘ ISLAND AVE., N.W.
WASHINGTON D.C. 20005-3701 : www.nealrgross.com

(202) 234-4433




10

11

12

13

14

15

14

17

18

19

20

21

22

23

24

125

different that you could wrap this material around

it.
i

over hére ybé?have one exposed surface.
You would beﬁﬁalkiné ébéﬁt installing post-
installed anéﬂors thfough'fhe thickness of the wall
as one s£rateéy. Obviously we will look into other
methods as well, but that's the most logical.

CHATR - SKILEMAN' +bkay, John, you had a

question?

MR BARTON:% Not on this.

CHAIR SKILLMAN: Okay. Dr. Ryan?

MEMBER RYAN: No, thank you.

CHAIR.SKILLMAN; Dr. Powers? Dr. Shack?

Dr. Bonaca?JIRick-ahdi#éam, thank you very much for
a very_patienﬁ-and phorgqgh presentation. You're
released and i'm going tb:ask Brian Holian to bring
up his team, please.

MEMBER,BQWEﬁ§Qk~X99,gUYS aren't going

.
home yet, right? .-
CEEE g

&%éughfef;

N 3 N .
Lo,

MR. HOLIAN: Chairman, if you're ready

while they're sitting -- to save time I'll start
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" ‘H’Tr{ " [T

introductions.éndlégﬁtinuép'

CﬁAIR SKILLMAN: lfes, please.

MR. HOLIAN:I Ckay, thank you. Once
again I'm Brian Holian, Division of License Renewal.
We'll progress to theistaff!$ status of their

A\

evaluation. I, mentioned.earlier -- let me start

SN

‘indiViqgai§; I'1l start from the

' (AR

again withithé@
left to the right acrst the room.

We have Dr. Allen Hiser who's our senior
level advisor for licenS%wrepewal. Abdul Sheikh

. N PIEE N

who's our sehiOr étrugﬁqral engineer in the Division
of License Rgﬁgwal. 'We;hgve'Rich Conte, he's the
branch chief in the Division of Reactor Safety from

Region I. And again we have Michael Modes on the

phone who_was_the‘lead;inspecgor,who will be doing
- Loyl o .{:A'\_')'E’;fi ‘: i L

that portion Qf'tnéﬁhré htation. And Rich is here

to support. -

We have Arthur Cunanan who is a project
manager assigned to the Seabrook plant. You've seen

Arthur recently before I believe on the Columbia
. - . ) ‘(ﬁ,l’ ' g
. el :
application here before the committee. And senior

project manager John Daily assisting today. John's
got a different plant, South Texas, coming up right

now but he's assisting.
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to*highlight just briefly
Ay e

I'd al§olffﬂé‘

¢

Y
)

a coupie of mé@bé%é ;E?ff'in ﬁhe audience. As
usual we ﬁévé*ﬁény.dffgﬁfﬁbranch chiefs and staff
not only from License Réﬁewal but other technical
divisions as needed. Buﬁ a couple of staff that
have assisted in ?aftiqyi;r on the ASR issue, I
highlight thém:beCAUée)tgfs subcommittee has been
delayed 10 méé%hs as WeYQé goften to Ehis point in
the SER. So.é iot of work has gone on. I

appreciate the licensee's presentation but I

appreciate thejstaff;hefe@giQQ{who'have progressed

the issue withhthefr of questions and issues.
IR T .

Y ISy i3

Ah@oupie ;éQ%5% félks out here if I
catch the main members if.you'd raise your hand.
Bryce Lehman,zstructural engineer in the Division of
License Renewél. .5};c§¥§§;ckson, structural
engineer, Licgnse'Renéwél;. Ms. Angela Buford over
here in thisfégrner, Angelaf@as just onsite 2 weeks
ago working with Region I. I think she goes back,
is it next week? So the region still doiné some
onsite time :élated}tqithigigasue,_region—led and

. T AT
Angela 1is our“coordlna%x Jgngineer from here
Lt i DI

o PRI T RSO
accompanying?tQ9$e trips
BERFAN - ‘;-::"Lf =ty

With that I'd just like to briefly
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mention, you know, there was a question from the
subcommittee about other plants affected. Clearly

an issue the NRC staff's.béehzconcerned with. We

did put an ipﬁg;mépign 'céhout about a year ago
so hopefullyj§5h'§é gegétﬁhat in your background
material. Nobody's faiéed their hand and
volunteered that they haye;it.

| As;Melq?igﬂﬁ Qpiéned earlier, ASR is an
item in the GALL. EWé agﬁexpect a plant that
identifies itﬁat their plant to address the latest
GALL advice that the staff has on it and make a

plant-specific program should they have it.

- How will we find that? Well, we'll find

that by the regional: spections. ~Again, we go out

before PEOﬁ_tegype}ibi-6fggxtended operation and
verify that. But the éame inspectors who do license
renewal inspectors are rogtinely the Division of
Reactor Safety'inspectérs-and ﬁhey're looking for it
under Part SOAproceQSeS:tOQ.“So I wanted to
highlight that.

I;also wantea to highlight that New
Reactors, we interface with New Reactors. Somebody
mentioned tthguestign_a@qu; current standards and

so New Reactors is also-aware-of this issue.

NEALR::GROSS
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MR. MODES: Is .it reported as Part 2172

MR. HOLIAN:  Under Part 21, it has not
been reported undefﬂParﬁﬁéi. I'll take that for
. . - e i

b

maybe a lookué on why for a significant condition
but it has not been. With that I'll turn it over to
Arthur Cunanah, project manager.

CHAIR SKILLMAN: Art, welcome.
MR. CUNANANG:

B

.=Thank you.

’Thank you.

CHAIRié%iipMﬂ'
ME% CUNA&AN% %Cood afternoon Chairman
and members of the ACéShggéff. My name is Arthur
Cunanan. I'm_the project.manager for the Seabrook
Station license renéwa¥£§g§lication. I'm here to
discuss the s;éff'é £é;i%w_of the Seabrook license
renewal éppliéation as documented in the Safety
Evaluation Rebort.

Brian has made introductions of the NRC

staff at'the tablefgndha¥§glggere_are members of the

audience, aff who participated in

the reviewloﬁ&ﬁhe licqgséigenewal application or at

SRS
the audits conducted at the plant.
Mike Modes, the Region 1 lead inspector,

will be available intheﬁghqne line throughout this

presentation'and_will.béfdiscussing the results of
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the license renewal inspection. Mike, are you still

available?

. MODES:

MR Affirmative.

1

o N

MR. CUNANAN:

o

" Thanks, Mike. T would
like to note that this presentation is different
from other presentations that you've seen recently
related to the iiéénsé;féﬁéwal. We will present a
different conéiusion becaﬁse fhe open item related
to the alkali-silica reéétion, ASR, on concrete
structures is a significanf issue that may take a
long time to ;esolve.

Seabrook 'has had?four schedule changes.

§§not all related to ASR.

The scheduleﬁbhaﬁgésaw

Some were related to the ‘énvironmental review. 1In

ne
general, if issues do come up for plants going
through license renéwal_the staff will not hesitate
to delay the géhedqlelé¥iébahge it in order to
address the i%éue. o

| AS'Brian mentioned, based on the
original schedule the Séabrook subcommittee has been
delayed 10 months. The last schedule change made
the remainingf§afeyy_tgibﬁ;@e%érmiped, TBD. The

is seven open items. Most

1
.

Safety Evalugtipn;Ré"é%

sponses that the staff are

R
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still reviewing. We williquickly go over these open
items and focus oﬁf éﬁ£§ﬁ§ioh,to the structures
monitoring pngram Qpeﬁ iﬁém which relates to the
alkali—silicaireaction_gf_concrete. This discussion
will occur towérds the end of the presentation.

For the ASR open item we will focus even
further to thé;issues_;élgtegﬁto license renewal.

Fig 0"

However, if you .doihave:c

Egstions related to Part 50

PR N

Rich Conte,-ouprranchﬁghgef from Region 1, is
: Yy U T Sy
. wee

present to answer your questions.

Here's. an oupiine of today's
presentation,” Nexéfsy¥§%£h This is an overview of
the Seabrook %tatisn-l;cé;ée renewal application.
The applicant:bés cgvgreq mo§£ of the points
presented in this slide; However, I wanted to
mention that the Seabrook is a PWR four-loop design
EP%E?FQrS' Next slide.
Tgé staff;égagggﬁed,audits for the

Lol )
< ol . o : . .
license renewg}-appllcagﬁ?p during the period shown
' S ,A' ’ R ?,* -’-'\~:; o

with the original steam

2% i

on this slide. 1In addifion, Region 1 conducted its
license renewal inspection as shown. Those

inspection results will be presented shortly.

In.prepgring_the Safety Evaluation

Report the_stéff conducted in-depth technical
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reviews and issued over 219 requests for additional
information. As mentioned before the Safety

Evaluation Report has ée%en-opéh”items. We'll

guickly go ovéfvpﬁéﬁéﬁé
attentionnbhgﬁﬁe éEfGCtﬁi%% ménitoring program open
item which relates to thé'alkali—silica reaction of
concrete. This discussion will occur towards the
end of the préééntaﬁion}fgﬁ

Sectiohfé 5f'the SER describes the
structures anaJcomponenté_Subject to aging
management review. Lf there are no questions on
this slide I will now turn the presentation over to
Mike Modgs,.thé Regiqnfic%gggt;nspector who will

discuss the license:renewal inspection review.

Mike? .

MR. MODES£. Héllo everyone, my hame is
Michael Modes. I'm a sen;or reactor inspector and
team lead for ;icense_rgpgwal in Region 1. Next
slide. |

The Region 1 inspection in this case
consisted of 3 weeks spread out over a month and
consisted of four inspectors with a focus primarily

on 10 C.F.R. 50.4(a) (2) inspection which is the non-

(SO

safety affecting §§fety.port;bn of the rule. And we
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selected aginé management programs for more thorough
onsite revie&?

Tgé team reviéWed approximately 19 of 42
aging management programs. We reviewed 10 of 13 new

and 9 of 29 eXistihg'agih@iﬁahagement programs. We

generally-donit find; uséfﬁl_to review programs

that are in éQESténceﬁéﬁaﬁére~being constantly
monitored by the ROP process such as ISI.

The applicant had developed appropriate

evaluation reportS-for ﬁh”1r aging management
programs that:alléwed fhg inspectors to make a full
and broad assgSsment about the applicant's plans
obviously excépt for the ASR issue. Next.

Some of the interesting AMP inspection
results( the:gging.mapﬁgg@eggﬁppogram. For the

buried pipingﬁ@ndﬁtghk$w :péétion because NextEra

has a good'sgéég_undeﬁgg‘hQing; accurate records and
full drawings for théii;bqried piping program --
they don't have any tanks within scope -- with the
exception of phe backfi%%égggregate size they meet
most of the stipulated requirements of GALL Rev 2 as
proposed. |
And so for the_GALL Rev program, the
program is structured to reward any buried piping
NEALR'GROSS
COURT REPORTERS!AND TRANSCRIBERS
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program that.mbst'fﬁliy implements the cathodic
protection. iin the caSe.Qf Seabrook it was noted by
the team that' the cathodic protection system reports
starting in 1993 reflected that the cathodic

protection system was;not7fully reliable until 2007
AT ¥

when a survey fouba‘%h £ 11y 62 percent of the

VL TNGTON B ' .
areas surveyequeré mitigated by cathodic

protection.

During the first quarter of 2009 the
cathodic protection program was finally categorized
as green or sqtisfactory;iand_they.voluntarily
entered that_ggtﬁodic p;étection system into the
maintenance fule under iO-C.F.R. 50.65 during that

same quarter.

,Becauseﬂphe'cathqd;cﬁprotection program

entire periodHQf operat gg it is reasonable for the

site to propose some dlgglng of buried piping for
excavation ip:order to cor;oborate both the
historical basis qu“tqquppqrt the conclusion that
they don't hanlan;?ngQigé program, and that the

cathodic protQCtion program is in fact doing its

job. .
Another situation of interest was lube
NEALR.GROSS
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0il analysis where thélfzém identified that the
lubricating o0il and hydraulic fluid samples of a
particular chargihg'pump_were not being tested for
water content;despifé'ﬁﬁé[puﬁp being water-cooled,
and also theyf@dentified as they have in other
locations not 'unique.to Seabrook that the
application chénge resulted for flow testing to the

2020 Version of the NFPAg25.standard for the fire

.MRéjBAﬁTQf. ?Wéit a minute. Even though
the diesel fﬁéi storagé{éanks are not buried or
located below grade, the diesel generator building,
you guys follgw-ug_tg ﬁ%e@if those tanks were ever
inspected? O;_may@gﬁygu;éian't; Maybe the
applicant cagﬂgnswer that. Have you ever inspected
those tanks?_;

MR. MODES: I looked at all of the tanks
that were witQ%n,scope,‘tbe abgveground. I did not

look at -- maybe the aj can in fact

illustrate that. .,
MR. BARTQN;MYDiesel generator fueling
tanks.

MR. CHEW: My name is Ken Chew from

license renewal group. .Yes, we do inspect and clean

o 1
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and UT those tanks.
MR. BARTON: And they have been done.

Have you found .any .indigcatdéns of any corrosion or
L SRR

e

bottom—thinnégg?

Mgi'CHEW;H;Néi: No, we have not.

MR. BARTON: How about the in-scope
above-grade tanks, aboyeground.tanks? Did you guys
look at those]:Miké?

MB' MODES: Yes,.I did. I looked at all
the abovegroﬁ;d tanké. ::‘

MR. BAﬁTON: Well, I guess it was in
your report._ers, in your_inspection report on the

fire protection water_ég fégéttank had blistered

“ Beot

WRTT TR

paint agd ru;%b!aéd;?gstxﬁﬁains, and.caulking at
tank bottom éége had-§yégégCefof cracking and
peeling in open areas, aéithe tank edge area. Did
you follow up to seg“iﬁ_tbey've ever inspected that
tank bottom foﬁ aﬁznthipggﬁg of the tank bottoms?
MR. MébES; ?és, and they hadn't. They
had a plan.tdido so. I did follow up on the noted
conditions, the caulkingiﬁﬁat was missing, the

blistering, some of the rust spots that I noted.

had-
Q¥ a

The AMP GALL audit that preceded us had reviewed
. L B s , o “.‘ .": .

the same program,aqd" ad looked at a number of
.. Tl RS LSU .
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the historical recordé.,-?o I was aware of their
work on that. ;I éléo_féﬁigwed up and looked at
about a halfié‘dozen work.brders going back to
understand hdwjthey'Werezmitigating the consequences
of that aging effect.

MR. BARTON: Did you guys check to see

AFRVERN
N

if that'Q— the'conditibns*Ofﬁﬁhat tank were listed

R ¥

or in their correéctivé action program? Did they

have that aefftiency.iﬁ&ﬁﬁeir program?

MR. MODES: feé, those -- the work
orders I looked_at were é consequence of those
conditions being nogedh;@ithe corrective action
program. ‘

MR. BARTON: ‘Okay. Thank you.

MR. MODES: -You're welcome. Any other

questions?

".CHAIR;SKILLMAN*:é%leaSe proceed, Mike.

. t%t slide. vaiously the
subsection:IWﬁ#énd st%#ctg;es monitoring program was
of interest to the téam because it constitutes a
large issue. vTherefs been a considerable amount of
discussion as.thel;ggiégaiJinspection because it

occurred early in this process during a period when

Seabrook wasiessentially;in the first phases of

3
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L

discovery. What thelteam;éoncluded was that it

would be necessary for fu

ékher development to occur
and so the team deferred ény conclusion about the
acceptability of that prégram. .Next slide.

Thé regionaiﬁinspéction did a large
number of walKdowns. I'befsonally did the residual
heat rémoval gystem in oraer.fo understand how some

of these aging management program proposals fit into

the monitoring of aging of what is a rather safety-

significant and riskfsiéﬁifidént system. 1In

addition to wHich onéiof the team members focused on

R Al Eay -
the non-safety affects‘safety. And he does that by

G

Q

taking the drawing and trying to understand the

.three-dimensional relapi¢nships that exist in

various locatiqns sﬁqh%ag%tﬁe turbine building, the
primary auxi;%afy buildiég, east main steam,
feedwater pipélchases, é@qtroi building,
servicewater pumphouse, et cetera. Quite an
extensive walﬁdown.

MR. BARTQNigﬂé%Ygégoﬁ_a question on
that. On th@%%}bﬁfiéiﬁ %?éuts;dg the power block

AL TG

“the. material condition of

what did your“team ass&§
those buildings to be?
MR. MODES: Except for those locations
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where the ASR; the material -- and those locations
such as the residual heat removal vault which are

below grade. The cehdi;;on of the plant is rather -

- it's the norﬁal'eeﬁaiﬁEOnYé%Ha plant of its
pedigree.andﬂé%é:ef G
MﬁiPBARTON?ﬁ_NCt'good or bad.

MR. MODESE You know, we wrestled.
Inspectors whe‘come to .talk to you guys wrestle with
thie guestion every timé%L

MR: BARTON:  I‘know. I ask the question
every time. 3 |

MR. MODES: Yes, I know, and I've been
doing this for 13 yeafshwi;h”yog‘fellows. The thing

is the standard I"agp;YQiéstﬁefplants that I look

at. And so faggmégﬁg{Aﬁgaér that question I'm
drawing a'compéfison'eﬁéiﬁgt plants that are only
located in the Northeast. So given that caveat,
given that standard thie:plant is in good condition.
MR. BARTQNEEQi'm-not looking for a
comparison to%all planes; :I'm interested in when
you guys look at these plants do they pay attention
to the outer buildings. Do they really care about
the condition of all the bu1ld1ngs, not just the

power block whlch everybody concentrates on and

. l‘l.l"_,lL J(I .
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thinks well;'tﬂ;t'sIWhé@%é¢important. I think, you
know, the culture at the site also depends on how do
you take care :0of your outbuildings, all right? And
that's what I'm lodkinq;fér.

MR. MODES: 'Weyve'had this discussion
before and it's sort of.'the Sﬁic and Span standard.

MR. BARTON: Yes.

MR. MODES: Right. So if you -- and I

agree with you, espégia;f§§59@ebody who's been doing

these inspecti@ns}fcr*' I think what you're
RS P

talking about 1% gettiﬁgﬁ%h'impression, an

-1

impression about the culture of the site --

MR. BARTON: That's right.

G
1

MR. MQD$$3. ?;'based on the physical
evidence of p?w weil tﬁey take care of the site.
MR BARTON;.'Right, exactly.
MR. MODES: Agd I can tell you that in

walking around that site. And again, except for

those areas where_it}s.b%%qwﬁ?rade;and there's

T

P

intrusion of _w%a\ter,,;\et',._cet,er_a, there appears to be
: A s
: S .:_M"i .

what I would,céll pride: ownership.

MR. BARTON: Okay, that's what I'm

looking for. Thank you.

MR. MODES:- You're welcome. Next slide.
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So some of the observations are that obviously the
-— we observed_the'appligabt'§"initial struggle with

the alkali—sil;ca_reacfigﬁ.__And we did not, I
R TR i

personallyinqééﬁ watgﬁ in;rusion'in the RHR walkdown
including a coﬁsiderable-amouﬁt of deposits and
brown stains from the membrane failure that I
believe they.feferred tdfggrlier. Next slide.

Sénwe é;hCiué;a that the scoping of the
non-safety syétems and struéﬁﬁres and components and
the AMPs were.écceptabie) and.that except for the
ASR I believe the inspection results would support a
conclusion of}reasongblg agsurance that the aging

effects will bé_méﬁaqedléhdﬁﬁﬁe intended functions

maintained.

. Ané.also_£Hé-fuie iequires that the
documentation supporting the application be
auditable and retrievabyg( and that is something
that we alwayS che§k; iASé:we found that in fact the
documentatioq:in this caéé-is{complete and does
support the abplicationf 'That concludes my remarks.

MR. CUNANAN: Thanks, Mike.
MR,hMODES;__Thank you.

MR. CUNANAN: HSwae're going to move
ORI S

onto Section 3TQf!théfS¢" Section 3 of the SER

wl
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covers the staff's reviews of the applicant's aging
management ppograms and aging management review line

Jstéms which was reviewed

items in eachiQf ﬁﬁéﬁ
against the é%?;efi2 %§ tbé GALL report. 1I'm now
going to gb ovér the égctign 3 open items except for
the open item related to ASR.

As shown bna#pg table the staff reviewed
42 aging managemehfipfdéf;mé. The staff also
reviewed ovef}é;boo aging management review line
items from thé submittéd license renewal
application. Next slide.

CHAIR SKILLMAN: Art, before you change

let me ask this qgegt'ﬁg 1A two instances on the

SER page_3—18§T%éfé?§;wg £o the nickel alloy nozzles

and penetrati;ﬁs progfgﬁ(féhd the SER page 3-188 PWR
vessel internals agiﬁg program the staff uses the
word "may" and he?éis ghgréxample. This is
specifically Qn pagé_S?léé.ahd this is the PWR
internals.

"Qn the basis of its technical review of

the applicant's PWR vessel internals aging

management program the staff concludes that the

applicant demonstratgd; ﬁ' ¢pHrdugh the use of this

T§~the RVI components may

AMP the effecﬁé;oﬁ;aging
CLonpwl FOTHME
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be adequately:managed.f: Emphasis on the word "may."

That sdes,uﬁéa;sb;on.page 3-183 on the

nickel alloyl@bzzigéﬁénd pénetrations where the

i ERETERT L

staff writes, ;The effgg?é'of aging ﬁay be
adequately managed.” In almost every other instance
the staff writes "WillJbe'adequately managed."

Why aréﬁthésg;"mays" hiding down in the
safety evaluation? |

M%, CUNANAN:: Weil, I think that
probably woula have been a review that was
incorrectly stgtedﬁn So if we're going to say that

will.n

St

it's adequate we will sa

C§§1R5§§ILLMA I would suggest you may

want to gb baéﬁ'thfoughi§éis document and make sure
that if you use the wdragfmay" you mean "may" and
there is an adequate explanation for why that 1is
appropriate Oﬁ yoglmayiwgﬁtlpg change that "may" to
"will," | - |

MR. CUNANAN;- Yes.

CQAIR SKILLMAN; So there are a number

of examples and I would suggest you please find

those and correct those. -

QﬁAIR SKIﬁ;Mé . Thank you.
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MR. CUNANAN: This slide addresses the
bolting integrity progﬁéﬁfbééﬁ'item. In recent

reviews of licensex]
R :

PRy o . .
enewal®applications and

Sl

operating expééiences'thé;NRC staff noted'that the
seal cap enclosures.can contain water leakage and
therefore use of sdch qﬁ9iosures should be accounted
for in the liéensé;reheWQE‘applications to ensure
proper aging management.

The applicaht stated that it used a seal
cap enclosure to contain water leakage. Seal cap
enclosures maxzprevept the direct inspection of
bolting and éqmpdngnF éxt§§Q§%-surfaces. It was

Jri

unclear how cgmponen
I v

thin seal cap enclosures

will be age—ﬁéﬁéged éiﬁg&_direct inspection is not
possible. |

The applicqntihas_subsequently submitted
an LRA amendmgpt_ététiéé;ihléts UFSAR supplement to
remove the se%}.cap énélosures no later than
December 31,‘%914.‘;Th¢,LRA amendment is still being
reviewed by tﬂe staff.

This slide addresses the ASME Code

Section 11 SubSection-IWE:prqgram open item. Due to
. ot R i 1.\ : '

éilure to maintain the

“containment and
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containment ehclosu:é bﬁiidihgslin a dewatered state
the staff is ébncefﬁédféhéf the applicant has not
until now imﬁiemented prgcédures and inspection
requirements ég keep.£ﬁe;area dewatered in the
future. Accumulation of water in the annulus space

can potentially degrade the containment liner and

tis TGN

_Oﬁ&rete; The staff is --

accelerate degradation. df:

the staffldeéé mi;édiﬁh éi.s being tracked as an
open item.i.ﬁé;L slide.:
This slide addresses the steam generator
tube integrity prggFaméqun item. This is an
administrativé_itemfto'é;éfify'the applicant's
intent and tgfplace the applicant's commitments in
the UFSAR supéiement. :Th? applicant has since
submitted a LRA amendment to clarify its intent on
the commitmentfcf_the steam generator tube integrity

I

program ahd_iﬁcludeditbgic?mﬁitments in the UFSAR

supplements. ’LRA’amendment is still
under reViéw;'ﬁNéxt S;idé;{

This slide addresses the operating
experience open item.._?his is an open item that the
ACRS has seennbeféﬁé‘QigéfCqumbia Generating
Station. The §pplicént did not fully describe how
it will use fgtgrelopeyaﬁing experience to ensure
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that the aging mapagément.proéram will remain

effective forfmanéging_ppewagihg effects during the
S el

period of exteﬁded operations.

Operating experience is important
because it sé?ves $s-a*féédback mechanism to ensure
the continued.éffeééiQe;Zé; of the aging management
program. Apprapriate éspects associated with the
applicant's aééivities fdr the ongoing review of

operating experience related to aging should be

consistent with the guidance in the final license

wda

renewal_interim SFgff dﬁiaéﬁée_LR—ISG—201l—05 titled

"Ongoing Revié:

slide.

This slide addresses the treated borated
water open item. ‘The LRAhéontained several AMR line
items that manéged;étaiﬁiéss_steel components
exposed to t;gated boraté§3water for loss of
material, craéking énd feduction of heat transfer
with the water chemistry program.

‘ngever,_thg gtqff_noted that new staff

guidance recommends an_additional one-time

T

inspection to

&

Verifyitheieffectiveness of water

borated water environments.

' et
chemistry controls ini

The application has submitted a LRA amendment to
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include the,agditional 6Qe;time inspections for
several AMR line items to manage stainless steel
components exposed to treated borated water. The
LRA amendment_is still under review by the staff.

qutioﬁ 4Loffthe§§ER contains the

staff's review;pfiﬁbéitime%limited aging analysis,

TLAA. The.fbilowing.s%%gg.presents the open item
related to TLAAs.

This slide addresses the pressure
temperature liﬁit'qpenﬁéééﬁ. .As part of a separate
licensing_ac;%qp_gg.P;% iimits the applicant
requested ap?%oval of PTT limits that would, based
on an updated{neutroﬁ fiﬁénts evaluation, extend the
operating time of the current curves from 20

effective full power years“to 23 7 effective full-

power years.

.Thévstaff:paéfhad concerns related to

ez,

whether the methodology used to develop the P-T

limit is consistent with_the reguirements in 10

Lyt
R

C.F.R. 50 Appendiij..lBe ause the methodology used
to develop the P-T llmlté durlng the initial
operating éer#éa is the same‘as that used during the
period of extéﬁded opéréﬁion this additional
information is also pertinent to the review of the
NEALR;GROSS
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license renewal application to resolve this issue as

.

an open item. -
Tﬁis SIide‘;adresses the structures

monitoring p%égram open item.- Based on operating

experience reiéted to.coﬁcrete degradation due to

alkali-silica reaction, ASR, the staff is concerned

.

R

that the appliéant's enhahCement to the structures

i

monitoring -- dging managément program is not

sufficient to manage' tHE'dffects of ASR. The staff

is also concerned that fhe applicant has failed to

address the effects of ASR degradation in its

concrete containment.
I;wouldrlikgjéé note that when the SER

was issued oniqune 8th, %012 and reviewed to the

March 30th, 2012 lefter, the applicant has submitted

an LRA amendment to include a plant-specific ASR

monitoring program on May 1léth, 2012. However, the

evaluation oﬁ;gheﬂgayglé
in the SER. .iéter in éhé'pfesentation the staff
will include its initial observation of the ASR
monitoring program;

Also,;tbe,fééas éf this presentation is
related po'thé licen§e renewa} issues. The
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applicant has“pold'its_étory._ The staff disagrees

with the applicant‘sfﬁfé3é5t5£ion because the staff

1 nt should address the

St
effects of ASR in conéfeﬁé'containment and the aging
management program dées not include trending data to
determine extent and ratetof degradation of
mechanical proéerﬁiEs ﬁ%é%'tgsts.

Héwéver, these,are the staff's
differences tqaay. With Fhe evolving review the
staff's position couid change with new information

received in the future.

_The following?syiaes will explain the

i

staff's“positiqp_fgmatéd £to the ASR issue.

i

Dé?:BONACA;E#;.have a question. Why is

this being treated as an.aging management issue in
license extension space and not as a Part 21 in the
current situag;on?;il mgéﬁ,.phe plant has a problem
with aging iglphe cﬁfrén#_environment. If the plant
was not goinégfor licensé\renewal it still would
have to reporﬁ this issue.under normal licensing

steps. I mean, Part 21 comes to mind. Maybe I

should ask ﬁhé'quest;on to tb%_staff.

Dr. Bonaca, Brian
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question about reporting.-kind of threshold for the

plant, the safety”signiffdanCe of the issue. Is
that correct?

5

'DRf BONACA: Yes. I mean, assume that
Seabrook was not going for license renewal but this
issue was identified. You would have to decide

whether or noﬁ it's epqugh:tgereport it.
The r§q$bn'w_ I think it's important is

G v

I.asked the question this

that, again,;yop know,
afternoon abou£ why ogl§ééeabrook and the answer in
my judgment is that it's‘éot only Seabrook. If the
licensees look harditheyiméy.find similar situations
or intermediaﬁé sifﬁatigg;; So the issue may be
larger than bg?ely Seabrgoki

MR. HOLIAN: Yes, I agree with that
perspective., It has been discussed all across NRR,
to the technical divisigng,,?iyisiqn of Engineering.

G

I do not have the, answ w_qn;ﬁhether it met the

‘I"assume it didn't from the

Sowoy B4y

threshold_fo:;ggrtMQi;

licensee's perspectivéﬁéﬁ'they have the burden to
report under Part 21 for an immediate safety issue.

I knowtthat”R;ch Conte can speak to the

ot

CAL. 1It's opén. So thé?fegion has opened up a

confirmatory action letter on this issue and is
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following opefability issﬁeSf%iThey are satisfied

with opérabiliﬁy %3 ‘they've seen so far.

Tﬁéifuftﬁé?“ngstién about other plants
reporting, 1if i£ doegﬁ;ﬁfmeet a Part 21 or one of
our NUREG reporting criteria the burden will be on
us to find it durihg’iﬁé?éttion or to put out a
bigger, better.genégic’;ofregpondence that requires
them to repérgl |

At this point.I don't know if we've
pushed the safety significance to that issue.

Clearly:Seabrdok is,themeSt‘grugial. I think it is

‘L S

in one Way forpgi}gﬁ ;itﬁwas found during the

Lt 9 ) ) )
license renewal .review,, That's one point. The

licensee has known abéﬁtTitlfor awhile, even prior
to the license renewal. .We would have probably
liked to have seen:it_ﬁggg;ighted more in the
application.:;That'é péé#lof that 10~-month delay as
we've ferreteéloutlwhat @ay'be an acceptable
program. We étill have;questions on that.

But I will take the reporting piece with
us_' It islonfggr.mindbaFJNRRmﬁqr_extent of

I LN

condition across ?heﬂf%ég%u'_f

"@pank-you.

DR:. BONACA!

MR. CONTE: We also looked at the
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reportability on tbé!pgimarQ:containmént condition.
It didn't meet the threshold of what's in the tech
o . e
spec requireméﬁts.
There's also another factor here. One

of the ongoing inspection issues is the current

applicability of their désign.basis code, the

3.18.19.71, tbéﬁ éggﬁ%éé-ﬁsﬁifree concrete. And a
elha s e T B '
lot of the'réfétionshiﬁgéﬁéspecially when you look
at shear stress which aré based on the compressive
strength numbers, we haygsbeen constantly
challenging thé'ligéhs§é$§h their operability
determinationé. .
I

Adg I think right now the breakthrough
has been whenﬁthe liéenéée'has done an independent
research on the literature_and independently came up
with some of_fhese péragégégﬁziike_shear capacity

and put that{;gftbéirﬂ:

ﬁding_calculation. So, in
T A
fact if you wére to do&;hégcalculations today you

h

would conclude they méetithe design basis code.
What's the report? So this is somewhat of a unique
problem. I'mupretty-—%féé;laRaymond, are you on the
line? o o

MR; HOLIAN: He might be on the line.

2.

It's on mute.:
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Coae

'm pretty sure we thought
about the Part 21 criteria and we came to the

conclusion it wasn't applicable at this point. We

can still check. T
DR. BONACA: ' Thank you.
Mé; RAYMQND:.'Rich Conte, can you hear
me?
MR. CONTE: Yes. Bill, do you have

anything more to6-add on the‘Part 21 issue?

-

MR. RAgMdND 'f.ééree that the Part 21
criteria appéé%inéz.tdihﬁgé been met. The NUREG
reporting criteria appeé} not to have been met. The
calculations ﬁhat have been done so far showing that
you don't have a copditigg;that would warrant --
rise to that ;éveif: o

ME; HOLIAN: Andijust for the record
that's Bill R;ymond, sénior resident instructor at

the site.

 MR. CUNANAN:

Are there any further

questions? The le;oWingﬂslides will explain the
staff's positién relateq€§¢ ASR. So the staff will
Al RSN

provide an ovefview of_tﬁe ASR phenomenon including
the effects on structures, discuss the conditions of
concrete structures at Seabrook, discuss the status
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D

of tests EQnaégﬁed:aﬁa'p}gnned by the applicant to
provide input to the aging management program and
discuss the staff's Conqe;ﬁs and initial
observations of tﬁe*agihé?hanagement program
submitted on May i6th}'2§12! Next slide.
gg'the:appyiéént'ﬁas stated in its
presentation in order fof ASR to occur the concrete
structures must have alkali in the cement, reactive

aggregates and expdsuresﬁfolﬁéter. Next slide.

TﬁisséiidJ hwéenéral discusses the

effects of ASR?in.éohéfé§2f- So I would like to
. CIETS

introduce Abdul.Sheikh wgé will provide further
details in the ASR:issue.- Abdul?
M%f-Hé%IAﬁéa;égbqommittee Chairman,
point of ordeg agéin jus£.to interrupt. At this
point the stéﬁf usually_tiieéito not repeat some of
the issues so Qe'li ——'I*m just reminding the staff

in the sake of the time to maybe just paint the

picture of whére we stand.with -differences. Is that
appropriate?_};_,%pg
QéAiR~§KiL%@AN§ fes, sir,

MR. HOLIAN: Okay, thank you.

CHAIR SKILLMAN: Thank you, Brian.

MR. SHEIKH: . My name is Abdul Sheikh and
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(I
)

I'm going to addressusgﬁghpf the concerns the staff
hoomuhua
has. And thiéislide;we have captured what's the
ST - i

effect of ASRWSn concf;te: And the applicant has
addressed most of these i;sues. But I would like to
find out about the degradgtion of mechanical
properties of”éoncréte;{g;gefe we have some
difference oﬁfopinion;Win tbe applicant.

Tﬁé appiicaﬁfﬂhaé'stated there is no
change in the compressive strength of the concrete
due to ASR but we haye searched the literature also

[T
mong hundreds of appears

and we have found from;a

there is a differencé of, opinion on this issue. And

K

the consensus' i5 thatfﬁﬁégé is some reduction in
compressive strength of concrete due to ASR. It
depends on, you know, the;type of structure and the
confinement and wgéﬁno§fiééb it's not a blanket
statement that the concréte qqmpressive strength
does not decféase. |

Secondly, we agree with the applicant
that there is_the reductign in tensile and shear

strength and bbnd stpghéfhi "i elastic modulus of

the concrete:@ega@sé théy have -- the degradation is

more pronounceéd.

And also the méjor item which we have
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been fighting;for éhéﬂiast so many months is our
opinion is thét fhelpriéiﬁal.design was based on
non—-ASR concréte. in Eﬁat‘non—ASR concrete the
design codes provide an implicit relationship
between the concrete éomPrgss;ve strength and the
shear sfréngtﬁzand £hé;bbhd;;1
- L e
‘strength of 100 psi it

%rength. For instance,
if you have gg&;ﬁﬁéegsgvei
tells you shé;; strengfﬁfaill be so much percentage
of the compressive strengfh. Because of the
cracking in the concrete=§hegtensile strength

e L LRD .
obviously is -- becéuég*égécks is reduced
appreciably,@qre'than thé éompressive strength.
Similarly, thé:elastic;ﬁgdulus, similarly the shear
strength which is a function of tensile strength.

I would like to note here that based on

our RAIs for.the_la$E;18 ﬁgh%ﬁs the applicant has

LA

pr

strength results alone are not sufficient to manage

the aging of the ASR. -
Now I'll gqgféithe next slide.

CHAIR SKILLMAN: Abdul, let me ask a

vt

question and ﬁhat question is this. Is there any

notion that the cathodic protection system out of
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iéfg'hés had anything at
all to do with’ASR?
MR. SHEIKH: 1I'm not a cathodic

protection expert but my ;mmediate reaction based on
what the applicant preéégiéqainthe presentation
that they hayg_checked.the rebars and they found no
corrosioﬁ beé%use concfeté is.very alkaline around
the rebar. Sé there doesn't appear to be any effect

due to cathodic protection.

Thank you. Would the

CHAIR -SKILLMAN:

licensee like;to weigh

S

Nnto that? Let's proceed.

Excuse me, ‘I'misorry.

MR. HOLSTON: My name's Bill Holston.
I'm Division qf License Renewal. I am the subject
matter expert on burigép@}p%ng and cathodic
protection, gnd I coulé éot cpnceive of an impact to
the cathodic?éjotectignzéﬁt Qﬁ the ASR aging
mechanism. S; I wouid nét say that it being out of
service caused this problem to be worse.

CHAIR SKILLMAN

"Tbank you. Please

proceed.
R

'.M%t,SHEIKH:f;Okayﬂ So this picture we

took out of a newspapér-and our famous Ted Vassallo
is in the picture.' You know, the applicant.
e SRR S
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MR. BARTON: Is this out of the Boston
Globe or what?

MEMBER SIEBER: Boy, those three guys

all look the ééme.  o

MRELSH@&K? S0 as you can see and the

_ . oo OL
applicant has‘explained;.so I don't need to go

further there is pattern'cracking under this tunnel.
And as the applicant explained the reason the ASR
occurred because thegp;ggibusaindustry standards
were not able té AQﬁec£ glbw expansive aggregate or
reactivity. |

The new standards, the ASDM standards as

the applicant said can detect the slow expansive

aggregate. _Tﬁét's whyﬁwé&hayé'iséued an information

notice to the-dthﬁ; ”en§§es to look into this

issue last yé&r.

As we understgnd now there are 19
structures which are affected by ASR based on the
extended cond%pion,}nyé?%}gqtiqn performed by the
applicant. qut of'thésé structures are located
below grade éﬁd they are subjected to about 30 to 40
feet of grounﬁ@ater. .éome of these structures are
exposed to about 80 feet Qf groundwater.

MR. BARTON: . What,was that? How many

Sy an .
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_feet?

MR. SHEIKH; ‘Eighty feet.

MR. BARTON: Eight zero?

MR. SHEIKH::hRight.

MR.'BARTON:..Okay.

Mét SHEIKH: But now we understand today
that there are some structures which are above grade
and they also have ASR.

As the applicantistated the

i

waterproofingiyempfégs=Q£i¢hfwas provided during
constructionﬁgﬁfthésé1@§;}$ is not functioning. And
they don't -- Seabrook does'not have a groundwater
dewatering system which would prevent the ingress of

water into thq,building§§ﬂ.j_

So, aftér thglapplicant found this
problem in thgfelectr;cal:tunnel they went into the
containment bﬁilding. And.let's go to the next
slide, please.“ And as applicant also showed this
picture in a”differggtiW%gh ;ggt ﬁhere was about 6
feet of water %nghig:éﬁnUigr"space which is 4 to 6

SN

inches wide. ° -

Applicant has dewatered the area and you
know, they have observed and confirmed that the ASR
is present in the right side of the picture where
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I'm looking wgich is thé?ﬁontainment enclosure
building. So there is no difference of opinion as
far as the containment enclosure building is
concerned tha£ £He£éiis¥£é§'p%;ée££.

HoﬁéVgE;EWe;ﬁgéé:been going at the area
which is thefiéft siéeﬁgfiéhe.picture which 1is the
48-inch thick containmen£ 5uilding. Initially the
applicant stated that ASR is not present in the
containment concreté.' ﬁéééntly in response to an
RAI the appliéant informéd'the staff that they have
observed pattérn crackinétinﬁfhe concrete in two
areas of the containment £hat was exposed to
groundwater.

_Bésed_gp tQé%g?l%@bwn information the

applicant det%gmigéd -Ha 'ﬁhe_containment concrete

may be ihdica;ive 6f,§$gﬁflThis is the exact
statement from their letfer. However, the applicant
has not perqumed any further ;eevaluation or
present in thglcontéinmenp or not.

quadditiopn:I am not aware of any
evaluation th; applicant hés performed about the

structural integrity of the containment building if

there. is ASR presen;.__?he‘rgﬁson-for my concern is
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that if ASR is present the concrete is going to be
degraded and we need to ‘know over the long term what
is the effect -of ASR oh}ééhtéinment.

MEMEER SHACKf  You're not comfortable
with the thién-of the'3b'réinforcement?

MR. SHEIKH: I don't know what the
extent of the problem, especially the applicant

position on different issfies:have evolved over time.

As I explain@@g-i:”'“\“ T;yinitially we were told

. ,
there's no'‘cracking.

$ﬁially we were told there's
no ASR. In the recent iétfer they said it could be
indicative of ASR and they found two cracks. So I
don't know the;extgpt gﬁéghe problem.
We either need to confirm there is ASR.
If there is ASR they hayé_té.go through the

exercise to see what's the impact of it on the

containment.

MEMBER ARMIJOZ: Will you require core

samples and petrognaphig”gxamination from the
: Sl '_-"_;5;:-._,:;._' ' s

Siv.h o

containment to,be satigfiéd that there is or is not

ASR?
MR. SHEIKH: Yes, either -- yes, that's

one way of lopking‘qt it.:,Because -- or if like the

1

applicant has .already stated now recently that the

-
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Pt

containment concrete may-be indicative of ASR. If

IR AL

that is the case they, havg.to demonstrate and do

g

further work.what is'thg;impact of this ASR on

containment concrete.
CHAIR SKILLMAN: Let me ask this

question and it goes back, to John Barton's question

some hours.ago_;elétive to why wait until 2015 to do

these inspectiohs. What is identified on rage 330
_ LR '
of the SER is that the applicant is committing to

five -- no more than five RFOs of inspections, 36

locations, 10 degree centers.

e
SEall

-The building's 100

feet in diameter.,
. Ly

Tt's approximately every 8 to 10

feet around &éé;circumférégce_Of the building.

WHQ:isn't the;é some connection between
this set of inspections and the operability
determinations? TQ gqidgwn that wall around the
entire periphéry aéiQafiégs heights, to really smoke
out whether 9% not there is a_phenomenon that's
occurring under evérybodyzs nose but they just
haven't seen it because they haven't looked.

MR, SHE;KHﬁc:Tbe issqe you are talking

écﬁiy is about the liner

about if I_understanqiqorf

plate which igi ?n.pdint to that 48-inch

thick wall.
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CHAIR §KIL#§éﬁh,.I.know where the liner
plate -- it's on tﬁé léff.side of the 48-inch wall.
I understand}phat;
Mé. SHEIKH: lRight, I"'m sorry. So the
liner plate is there and our concern was the 6 feet

of water which has'beénitﬁéreﬁfor awhile. We don't

[N

know exactly how:ﬁéﬁya
P LY

MEMBER AﬁMIJ@f;.I”think they said since
construction. Maybe.
CHAIR SKILLMAN: .A long time. A long

time.

MEMBERAARMiJ¢: That's hard to
understand. ;éince-conspruction is a long, long time
and nobody loéked?-

MR. SHEIKH: I cannot answer that issue.

CHAIR SKILLMAN: So my question is why

3 7.

heightened.seﬁfe.o% Ui

Sl

gég;# to do some of these
inspections? It's an gberating plant. I understand
they've done a prompt opg;ébility determination. I
understand th? discuSsiéQ;relative to if you do the
calculationsjgﬁe c;;cre;;fséems to be good to go

even by todayﬁs standards. But there was an

existing condftion'fOr'a'rélatively long time that
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l:liu

there was an evaluation of the -— at the time they
called it a craze cracking'on the primary
containment.'WWe iqpkéd;éﬁ:that evaluation. One
point I think that was made is that this water is
under atmosphéric pressure. So you don't have the
hydraulic preséure cémihg.in from that outside wall.
If you will, the containment enclosure building on

the right there is perhaps,the sacrificial lamb to

this effect. .So w%?hght 1e - atmospheric pressure

C

you wouldn'théépect,a;¥9 of driving head into the
concrete. .

Now there is_#hose areas, I believe,
maybe the licépsee.?ani¢p£reqt me if I'm wrong, but
I believe théyldid'a:chégical analysis on the
deposits andﬁ%p least preliminarily they were saying
that it wasn'f ASR. And sb that evaluation, there

really is no operability determination on the

primary containment because. it doesn't look like
Lo ‘. L LI *3 ' "_-' . .

Yy

there's. that muchndfnjh : séég'as with the

(<DL
i
LR

containment enclosure b ilding and some of these
Lo 1. ‘ '

other structures.
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Does thém;icgnseé want to offer any new
information oasthat?

Mé. NOBLE: This is Rick Noble again.
Yes, just to clarify a couple of things I guess. So

we are kind of mixing a.couple of. things with liner

plate dégradation;ahdeS

Téé:U%; ;hémswe'ge talking about doing
on the insidéJare to détegﬁine if there's any
thickness lost to the liner plate. It really would
have nothing to dq.witthSR, those 10 degree checks.
And as Ted mgﬁtioﬁéa Qé]havé done informational UTs
that haven't %hown any'liner loss and we have
removed the water so the;Qriving force for that.

As far as there being ASR in the
containment s?;gqtu;e iﬁsg}ﬁ I QOp't think there's a

lot of controversy on it :IﬁEhink what we've seen

is there's papgerﬁ:éréékiﬁg there which is

potentially ASR. We d¢pit see the other markers for
ASR. It's very small cracks. You don't see any

effervescence, Ygu,donft;see the other markers

you'd expect to seeiﬁitﬁfAéR; So if there is ASR
it's at very low levels.  However, since it was
wetted at oneﬁﬁimekand_it_doés show pattern cracking

we are monitoring that as a potential ASR location.
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So it's'not“beihéﬁiénOrgdy it;s'actively being
. - BTSN
monitored for ASR in fhéftlbcation.

MEMBER ARMIJO: But if the enclosure
wall has ASR and this whé%é region was flooded with
water for a Siénifiéénﬁ%igﬁgth of time and
everything-waélbuilt wifﬁ the same kind of concrete

and the same kind of aggregate, I don't understand

what's going on.

MR. NOBLE;vyThis.location is 30 feet

H

driving head-;

through that enclosuré?building. So that wall is
saturated and then the water is building up in this

annulus area between thqt;building and the

containment.  So néwitbgré's only 6 feet of driving
head going iggo the containment. That's the basic
difference iS;you'vé gqﬁ_QO feet of driving head

saturating one wall and only 6 feet of static head

on the other wall.

MR. HOLiéNf' Tﬁié;is Brian Holian,

IR SRLI
Division of Litense’Renewal. Chairman, I knew
H RET Y B L *j)::__'. {x E:", oL

operability would comeﬁﬁp; We're prepared to
address it at one level but I did want to take it to
a little bit of a higher'level. One, it's the
S
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licensee's bg{den toléal;wbpéxability. It's the
staff's burden to qUéStién that which we are doing.
It's ongoing.
There is a confirmato;y action letter in

place that.discusses50p§£55iiity.- I mentioned just

2 weeks ago headquarters staff were there with the

l

region ons1te.  They' retg01ng back next week I
believe it is. So that is a current issue that's
still open with the region. The region has taken an
initial look at it_éndﬁﬁéé not been able to deem it
non—operablgiﬁlYour qﬁés;lbn goes further to should
we be enhanciég the-testiéé Oor getting the data
quicker to enable us to do that and that's an open
issue between}phe region apd headquarters and the
licensee. |

Just to

mention there ‘was jusgééggharter issue, public
charter issue between Reéion 1 and headquarters,
kind of a technicgl interface team that is looking
at the Seabrook i§sge.pgggarily for the current
operability,issges. |

dgAIR SKIL;MANE.'Thank you. And I do
recognize thag we beganlMélanie said we're not
really here to discuss current operability. We're
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here to discuss license extension. So I understand

that and I thank you but"I’wanted to pulse the staff
: "'L)_'.

to find what éhg aﬁéwefﬁwlhld'be. Thank you.

MR. SHEIKH: :Can.we have the next slide,
please? So, éé I félkédﬁabouf.now I will address
the Seabrook operating experience, where they are,

what tests they've performed and what they plan to

Lifging -

perform to my-gnders;dﬁ
'féported that the
compressive sféength héSﬁggduéed by 22 percent and
the modulus of elasticity for the tunnel area was
reduced by 47‘percént.d:..

'Iiwanpiﬁogﬁii%§ this into perspective.
When the conggete -- and they compared these data to
the original_gésts_whicH;Were'performed in 1989.
Since 1989 the concrete has hardened and the normal
increase in qgmpressivebsprength and the modulus of

elasticity at leaspuall~t§§m§QQes agree is in the

.. For instance, if the

range of 20 ?g¢%5g§$?b n
concrete strégéth waétiéggQ_psi.measured at 1989 it
would have increased. If there was no ASR the
concrete would have ingreased to 4,800 psi which is
a well-known éact;‘iihéﬁéﬁs no denying.

S? Fhé&hcoép%red the first sets of
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cylinders not to 4,800'but to 4,000 psi and they
found 22 percent reduction. If you compare it with

the additional strengt tgghygduction in strength

would have begmgaiié;

Nﬁmber onei, (We agree that if you take a

St

core and all the ACI standards state if you take a

core the strength measured from the core is less

s

than the original_cylinggﬁs.n But that is only about

10 to 15 percent. So, the applicant has stated that

they did another type of test and they are
attributing this change to the type of, you know,
the testing done at two different labs.

But then we p%yewgo also look at what is
in the literaggre"a d-f literature is not in

P

agreement. T%g;e ——Iitf_éf you know,
disagreement between different researchers whether
the compressive strength reduced or not. So I would

like to point phat:9utf -%gt the elastic modulus was

originally redﬁcednfo 4%L§ércent and that's what the
applicant repé#ted._

Since then Ehé applicant has not
performed any test to determine the rate of

degradation of shear, tensile strength, bond
. . ' : T Ll [ ..

strength on the concret | the last 18 months.

T

e :
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They haven't, as I pointed'out before, they haven't

extracted any cores from the containment.

sy dat
A
o)

And it :is a‘&éll—known fact that the
visual examination cannot rule out the presence of

ASR. You have to do some confirmatory tests. You

can rule in and say yes, if you see pattern cracking

and if you want to consider it ASR that's fine. But

you cannot rule in -   20§£'the presence of ASR

without petrbégaphié'ek mination. I checked with

several reseaggﬁers éﬁéaﬁ%gf's what they told me
about it.

MEMBER ARM%QO: Do you have pictures of
what a petrogﬁaphicfeﬁéﬁigétion'of an aggregate with

ASR and.withégt ASR is? You don't have to show it

now but --

MR. SHEIKH: The applicant has those
pictures.

MEMBER ARMIJOG" I!ve seen sketches but I

ggpaphic.

. ST
haven't seen'g@tug%;pgt

MEMBER SI@QE ‘. You've seen collapsed

T

bridges.
MEMBEB ARMIJO; No, I'm talking about
down to microsgopicw;egg%§L“
KM%; BARTON; ‘étuff like that you mean?
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MEMBER ARMIJO: Yes. Yes, yes, vyes,

1

okay.

. We have requested the

ey

MR. SHEIKH:
EEICERIE RS

applicant and I don't know —--

MEMBER ARMIJO: There is some —-
MR. VASSALLO: This 1is Ted Vassallo from
NextEra. All thé'petrographic examination reports
L ST
have been prOgessed.ﬁhfbﬁgh our internal review
approval syStém and tﬁey are.all available at the
site. We've also uploaded them into Certrec and

they include all the data from the laboratory. 1It's

available for your review,

“Thank you.

CHAIR, SKILLUAN;

ﬁéééﬁé;ﬂh " We can get hold of
those? o

MR. SHEIKH: Yes, we'll make sure.

MEMBER ARMﬁqéi Okay, thank vyou.

CHAIRfSKiLﬂﬁAgé- Let's move along,
please. |

MR. SHEIKH: Yes. So, and the applicant
initially planned to do small-scale tests commonly

used when there's an ASR to detect the mechanical

)

properties changes and,

are in the dégﬁgdgﬁié
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progressed and how:mucﬁtis left. However, they have
engaged the éiﬁertgﬂnogvé;om University of Texas and
they are goiné to -- in-a different approach which
is they're going to do'iaiée—scale tests as the

applicant have explained.

We:do‘agree with them that this could be

a useful way tb do it:Buti e-aaven't looked at it in

et A s

more detail. i We héed‘pgﬁlook more in this issue,
how it will —— whetherE£;é results and the
procedures are appropriate.or not. The staff is
still reviewiﬁg it és paEE oﬁ -- right.

Tﬁelotﬁéf Eﬁi;g_is to find out where the
-- how far tbé ASR has progressed. And the normal
way to check that as‘the épplicant stated is to do
the accelerated test which they have performed and
they found so;fér if I understand correctly that

there is Stilliregcﬁivi A fbﬁﬁ they said that this

is not a veryﬁé%héid_ib@ est:and we do agree with

it. But they are doind'aﬁother -- they committed to
do another test which is a long-range test which is

going to take ‘about a year.

Also, in.thé%iiterature which is the

Federal Highway report which the applicant cited and

1

it's produced by University of Texas. It states
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that you.éan‘é%éo#§h§¢kJﬁb§ progress and the status
of ASR degradation bYﬁé%pther test which is the
stiffness damage index test on the core samples. I
do have the report.hereifrom the University of Texas
and the applidant_pés.égééed that they did not --
they do not wént to peer;m that test.

Sé, in_conclu§ion for this slide I will
say that based on the initial knowledge and RAIs
from the staff the applicant approach for managing

oo

the ASR-affected sﬁfgcfuéégﬁﬁég continued to evolve.

‘ Qgé}ﬁ;égiLLMAﬁg .ihank you. Let's move
along. Next s;ide, p%gég;é

MR. SHEIKH: 'Now I will talk about the

containmen; issue'and Fhe size of the cracks and
what our concérns.gfe %ééﬁt;it.  The applicant has
observed now ﬁbat ﬁheré ié_cracks in the containment
in the area Qégre therg was water. And the crack
width is 8 miis. And the:cracking pattern is

indicative of ASR.

So, the applicant.contention here is the

. a2
NS

cracks are smgllef;ﬁﬁiﬁ'f é industry standards of 15

mils width sd5fhey'afe?fngignificant and they don't
o :.:1SI'..',:£.I

o

need to be addressed. Oﬁr contention, the staff

contention is that the standard has been written for
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cracks, shrihgége CraéQS”Qﬁiéﬁ are not active.
Tﬁey're two £ypesLof cracks, the cracks

which growlovéf time and craéks which was there

after the initial core and they don't change in the

crack width. It's_a'widely known fact that the ASR

SO if thefébééks are active then the

applicant has to do more work in this'area. They
cannot dismiss and say.these.cracks are
insignificant pecagé§,;tﬁgould affect the long-term
-- it could h@&e a ioﬁg—term impact on the
containment iﬂtegrity,lgépecially they are going to
grow.

So, . in conclusion the staff is concerned

that the appiiCant3hasfné%595§luated the effects of

CHAIR SKILLMAN: Thank you.

MR. SHEIKH: hNow, I will address the
aging managemént ppqqyéggwh%ch the applicant
submitted oni%gy 1éth{u AS:Arthur pointed out we
have not addfé§sed phis:;ésue”in the Safety
Evaluation Reéort. But Ilwoﬁld like to bring to
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your attention the staff on March 30 committed that
they will perform accelerated expansion testing,
perform a fullr3calgjr%?lib§:of the test which
Professor Bayrék egplarned. And then they will
determine thelcrack_limiré and index based on this
test data. Aﬁd use the;e”results to develop

acceptance criteria.

Those tests re«nct“going to be
: e SV :
completed untrl.zdiﬂf”“ thHe acceptance criteria

cannot be developed unti i2014. However, on May

16th the applicant submitted a program and our

initial observations are the program acceptance

criteria is not based on,full-scale or expansiocn
LG Lo 'I;Ll'l',‘

test results. 1It's arbitrary.

N

Iﬁraddition( the acceptance criteria 1is

less stringenﬁ than the industry stance. The

applicant showed that in, you know, provided you in

1

their presentation,a chart with tier 1, tier 2 and
cion. a.cpe NEDTLeD

tier 3. .

it PN
. .

, Wé;élso'idgkédiat the same publication,
Cered J,-,.__g e

the Federal Highway Administration Institute of
Structural Engineers. We have supplemented it with

the French code. And oqr,interpretation is what the

.
A

applicant has preséﬁtedhis é very liberal
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interpretation from those documents.

For instahce; the applicant says and
their presentétionzéfaﬁéaéfbat if you have a crack
of 1 millimetgf or 40 mil“you just need to monitor
it. You don't3need-ﬁoidd?any evaluation. But the
ACI standard which.is the>original GALL document,
ACI-349 tells that if you have exceeded 15 mil you

have to make a structuralwevaluation in tier 2.

Iggaddiﬁi§ﬁ{?ﬁhé Federal Highway
e T ) } . - )l

Administratibﬁifeport"Whiéh is produced by
University of Austin, and,I repeat here the
following cracking criteria which are obtained from

the crack mapping_Sprvezgperformed as a part of

cracking index matter are proposed to identify an
extent of cracking that should Justify more detailed
investigation. And the limit there is crack index

of 0.5 millimeter and crack width of 0.15 millimeter

“~

as compared to what the a pl%gantﬁbas interpreted

from this coq%_oﬁﬁl{@%%liggter which is double and

S

the crack widghgof itmfl-ﬂmeter instead of 0.1. So

CWR T

we have some difference of opinion on the
interpretation of the same documents.

In addition,; the aging management
Il*.' R ..I_:\:.‘_‘E;I.".'. )

program states Categériéally_that the ASR will be
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detected by v1sual examlnatlon As we have
. :.’.E” ‘IL}_LL

discussed -- I've dlscussed before you cannot rule
out ASR just based on visual examination.

In addition, the applicant has stated in

their presentatlon today on.sllde 27 that the
accelerated expan51on tests are not realistic since
the results iddicate-reaotivé.silica remains in the
ASR-affected aggregate.

So at least there are -- we need to have

more test data on thedloﬁﬁﬁtégm-tests, either the

1~;

1293 tests whigh“théfapplicant is performing or the

..;_‘

SDI tests or $ome othefgtest to at least establish

how far the ASR has progressed. We cannot have --
develop an aging managomopt program based on an
arbitrary critgriaifbwagﬁééd_to know what is the
real structutgﬂis.

HdWever, t@gde are.our staff's initial
observations and what:wo.wanted to point out was,
one, the evolying nature of the applicant approach.

On March 30_they-told Hsﬁsomothing. On May 16th

they came. out w1th afdlgferent approach However,

we are Stlll rev1ew1ng]t§¥

1l

-aging management program
and we will be in touch w1th the applicant.
CHAIR SKILLMAN: Abdul, I commend you
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for your patiéhce and thpfoughness but we must move
along.
MR. SHEIKH: Okay, so that's all. I

have the last slide. Thls sllde prov1des the staff

o e.']"!a"‘," "

current view regardlng ﬁhe ASR issue.

CﬁAIR"SkILLMAN | is:there anything here
we haven' t.heafa befo£é°rﬁ"

MR. SHEIKH: I think it's Jjust a summary
of what we have. Sp if yoﬁ'd like I can skip it.

CHAIR SKILLMAN: - Please do. Let's go

on. ' 3

MR. SHEIKH: . So finally the applicant
has not yet demonstrated that it could adequately
manage the aging of the Seabrook concrete structures

w'ﬁﬁéxtended operation.

_Q.'thé ASR issue.

This is our qéﬁgiﬁsidf
.:L/“.'l‘_‘ R 1T
CHAIR SKILLMAN: Thank you.
MR. CUNANAN: Thanks, Abdul.

CHAIR SKILLMAN: Arthur, go ahead.

MR. CUNANAN:: In conclusion the staff

dces not agreg-with the applicant's conclusion.
Until the app%icant.cap(fésolve all the open items
the staff canﬁot make a.cénclusion that the
requirements of 10 C.FﬁR. 54.29(a) has been met for
NEACR GROSS
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the license renewal of”éeabrook Station. The staff
also recommends a second ACRS meeting to discuss the
ASR issue fu;;ber.ﬁ?Supggémittee meeting. This
concludes my,érésentatiga.
CéAIR SKILLMAN; I thank you very much.
On the bridgé.line, are.there any individuals on

the bridge line that wish to have a comment? If so,

please identify yourself,

3

CHAIR SKILLMA Hearing none, from the
audience are there ahy members that would like to

make a comment, please?

(No response.),

CéAIR.ékILi&A&;' Seeing and hearing none
my colleagues%“ DrT Bonagé, might you have any
comment? i -

DR. BONACA: Nothing more than what I
already raiseq;befqye(jtbe concern that the plant

has over 20 yéarsﬁtoﬁg' éfbfg starting license

renewal. “yet th a significant issue. And

L fa

again, I think that thiéf;f the staff is
appropriately raising this issue with the industry

and checking to see if this is affecting somebody

oy

else. And I égreeQWithiﬁhé'conclusion that we don't
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have enough information to support a license
renewal.

CHAIR' SKILLMAN:  Yes, sir. Thank you.

Dr. Shack?

' MEMBER'SHACK! '“No, this is clearly a

work in progress.

CHAIR SKILLMAN: Okay, thank you. Dr.
Powers?

MéMBER"POWERéi. My tendency is to say
the staff's cqnclgsion %§ gently put here. My -- I
come down té thinking that it;s easy to overreact to
this ASR and that what we really need to understand

is that the containment .is going to be a functional

entity over the negg 40,
4 soi ueéﬁion is can we with the
computer qodeé that.wefuéé.fof analyzing containment
structures in fact take an appropriate account of
ASR degradation as it is now and as it will be over
the course of 40 yéérs#é%fﬁot. And perhaps we need
expériments séch as thosg at —-- planned at the
University of;fexaé in,é;Qef_£o make that judgment.
But I mean, that is the qﬁestion that we're really
struggling wi;b.

The other:;séughphat comes to mind is

I
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are we getting degradation of -- or have the

oy
S

potential of gettihg-de@fadation of the reinforcing
steel as this+ASR progresses. Is there a way that
we can assure Qursélves&thaf.we‘re not degrading
that reinforcing steel?

Now, the comments that the ASR can

generally be detedted.b 'tf%graphic. While visual

examinations can t ruliwout the existence of ASR,

visual examindtions canf_ery much demonstrate that
you do have ASR. But I think just the existence of
ASR is not really_the.is§de that we're worried
about, it's th§_conpa%?é?btd§tructural response that
really is thgiissue we need to get addressed. And T
just don't kndw_whétheg.wg_have the computational
capability to reliably predict how ASR degrades that
concrete. I s%mply don't'know.

%Qhank you. Dr. Ryan?

CHAIR SKILLMAN:

MEMBER"RYANf

specific to add but I do g

Bill said, what Dana said.
CHAIR SKILLMAN: Okay. Thank you, Mike.
Dr. Armijo? o ;Kl:

MEMBER ARMIJO Yes, I agree that we

need additional subcommittee meetings specifically
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on the ASR and the data that the staff already has

and the.applidant-has as+ﬁell?asathe test program

that's been laid pup‘b§ffﬁé‘

recent test program td

abplicant, the most

if-it's really

S

satisfactory. And you Rndw, that's all I have to

add. 1It's just not readyﬂ

CHAIR SKILLMAN: Thank you. John
Barton, pleasé; . e
M§; éARTON:.'My conclusion is that this

is a work in progress. In fact, my conclusion in my

report says that we need to continue to dialogue

here because_therefswspill,a lot of unanswered

S S
It's early. It's too early to make a decision on

the future of this plant..

Thqt havinqugen said I have a guestion
on the spent fuel pooljiéékage which we didn't talk
about. And ;2d'like the applicant to address spent
fuel pool and;leakage anq,what they intend to do
about it other than keep installing some non-

metallic liner;that has some kind of short halfQ

life. 3

CHAIR' SKILLMAN: Okay. Do you wish to
Yuats T T N
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have that anéwered“righ#ﬁﬁgw?

Méf BA#TON; Yes.

éégIR SKILPMAN} Someone from NextEra,
can you pleasé respoﬁd téithat? To spent fuel pool
leakage.

MR. ROBINSON: 'Yes, Dave Robinson,

b

chemistry manége;fét Sggbgook;

fﬁefséenf @q?}:poéi leakage, we
identified it in 1999.<a;e stopped it in 2004 with
the application of a non-metallic liner. The liner
was inspectedﬁperiodica%%x?__We determined that we
needed té repiéce i£ iﬁléOlO; The leakage has
stopped aftefifhe applica#ion_of each non-metallic
liner. And wé,plan toréénéiﬁue to inspect the non-
metallic liner and we sample the leakoff zones
looking for tﬁé presengg;of_ﬁgent fuel pool water.

MR. BARION?w .your long-term plan is

to keep repl#éﬁhg'ho_ ?ilic liners periodically.
MR. ROBINSéN?} Yes, sir.
MR. BARTON: Becausg you can't find the
real leak?
Mé;'ROBiNSO&?j That's correct.
MR_T BARTON: = You also have had concrete

that's been wetted'fdr'yéars because of this
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PR

leakage. Do you intend@g*dd“anything about

inspecting téé?{éogégete Not for ASR, but for

other reasonsl'

MR. ROBINSON: Yes. We participated in

a study on the evaluation of boric acid on concrete.

Found no sigﬁificgn?”dégiadation in that concrete.

And we planf?n doing a core bore sample I believe

in 2015. | | |

MR, BARTON:. 2015 seems to be the magic

number with you guys. Okay.

MR. ROBINSON

So;,we'll validate the

CHAIR SKiLLMAN: Thank you. John,
anything else?

MR BARTON:. fo.

CHAIR sKiLLMéN: 'Jack Sieber?

QEMBER.SIEBER: I agree with everyone
else. It app;érs that it;s still a work in

progress. I tend to conclude that I would favor a

solution more.along;witnxééseﬁﬁially the rigor that

To find a way —--

B
H

the staff propgses 5n7AS§,;

progress in that area. ju.il, .

CHAIR SKILLMAN: Thank you, Jack. My
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own'personal.gommeﬁt:ié the containment is just one
of the struﬁtﬁ;es. .Aﬁylof the structures that is
affected by ASR must bé_érgved to be good for its
extended life period. So I'm not so much fixed just

on containment. Shogldﬁt@}swgpmmittee agree with a

decision to go, forwar ith life extension my view

is that all éﬁmtﬁéféécgjméét be shown to be good for
the period of extended-opération.

And with that I would like to call on
Brian Holian for any_céﬁﬁgpts that he may wish to

' L- A

make at this point;. o

Mé; HOLIAN: :Thapk you, Mr. Chairman,
and thank you;committeé. fi just had a couple of

comments and I'll be brief in the matter of time.

I thank the ACRS for. know1ng that this

-"'.'-,’f.'

meeting_wouldn't.bave‘a'l the answers from the
e o kv .

staff. And Iidid'ﬁaﬁ tdgéomment on tone, just tcne

from the staff and toné'ﬁbt necessarily from the
licensee but from us. It's awful hard sometimes

when you see the emotion of a technical issue in the

middle of that issue. And so there is some of that
present herejgbday.
The licensee has come to a public

meeting in April time frame at the Headgquarters One

NEALR GROSS
© COURT REPORTERS AND.TRANSCRIBERS
- 1323 RHSDEISLAND AVE., NW.

(202) 234-4433 WASHINGT;ON D.C. 20005 3701 www.nealrgross.com
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building and where WGMa ed out some of this

l., "

\‘1

information. So we are trylng to publicize it in

those ways also to the industry. I highlighted the
work by the staff and ¥ just.echo that again.

And my-finaii%omment is just to
hlghllght the work of the DLR staff. And that's
just on behalf of the commlttee I wanted to mention
I'm moving onto another part of the Agency over in

FSME dealing with materials issues. So after 4

years I just-wanted_to*thankﬂthe'committee in

general for the. tho”ou ﬂ?@Views cf license renewal.
The staff learns from'them, applicants clearly

learn from them also but we appreciate the

“independent view that ACRS has.

;;have_enjegeg:these meetings over the
last 4 years and_wril nies them. And I just wanted
to end with that thought | Thank you.

CHAIR SKILLMAN Thank you.

MEMBER POWERS: Finally burned you out?

~(Laughter.) ;..

MR. HOLIA

RS TR

CHAIR SKILLMAN:

Sen&fne the materials.
KII would like to thank
all of those who traveiea to support this meeting
today. I wish you safeltravels on your return. I
o NEALri GROSS
COURTREPORTERSANDTRANSCRBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 o WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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thank each of .you for the even tone even though
there is a difference of opinion. I believe those

differences were expressed professionally, kindly,
nuclear safe attitude and I

with a solid let's .keep:

appreciate that:

Are there any'other comments before we
end? Meeting is ended. Thank you.
(Whereupon, the above-entitled matter

. L
went off the record at.'5:27:p.m.)

'+ COURT REPORTERS AND TRANSCRIBERS
' 1323 RHODEISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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Personnel in Attendance

Kevin Walsh Site Vice President
Jim Connolly - Engineering Director |
'I\ZIiKe Collins - DeSIQn Engineering Manager

'M3%ke Ossmg Prog‘r‘am Engmeenng Manageri

Llcensa Renewal Pro;ect Managef
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~Agenda

- Background
— Plant
— Status
. — Licensing. - P
icense Renewal Projec
' Scoping . i
Time Limited’ Agmg An
& Application of GALL -
— Commitment Process -
« SER Open items

verview
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Located in the Town of Seabrook, New Hampshire, two miles
west of the Atlantic Ocean. Approx:mately two miles north of

the Massachusetts state line and 15 miles south of the Maine
state line.

Seabrook Station is a single unit Westinghouse 4-loop
pressurized water reactor with a General Electric turbine
generator.

Reactor housed in a steel lined reinforced concrete
containment structure which is enclosed by a reinforced
concrete containment enclosure structure.

3648 MWt Thermal

The Atlantic Ocean is the normal ultimate heat sink

Power; ~ 1,245 net megawatts electric

Approximately 1100 people on site, including contractors.

NEXTEra,







Licensing

Construction Permit (CPPR-135)

Zero Power Operating License (NPF-56)
Low Power Operating License (NPF-67)
Full Power Operating License (NPF-86)

Commercial Operation

Operating License Transfer to
FPL Energy (NextEra)

Stretch Power Uprate (3587 MW)
Measurement Uncertainty Uprate (3648MW)
LR Application Submitted

Operating License Expires

July 1976
October 1986
May 1989
March 15, 1990
August 1990

November 2002
February 2005

May 2006
May 25, 2010
March 15, 2030

NEXTera
ENERGYZ%
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Cycle 15 — Refuel outage 14 completed in May 2011
Current Plant Status
Next Refuel Outage — September 2012

ENERGY2
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License R

Site Ownership and Oversight

'Experienced Team (Site, Corporate, Contract)
Benchmarking

QA Audits

Participation/Hosted industry working groups

Industry Peer Review

NEXTENa




Utilized site component database, controlled drawings, design
and licensing documents

SSCs Evaluated to Scoping Crltena 10CFR54.4 (a)(1), (a)(2)
and (a)(3)

ldentified SSCs that perform or support an intended function
Non-Safety Affecting Safety (a)(2)

— Reviewed safety related equipment locations

— Conservative “spaces” approach

— Performed walk-downs for verification

Use of commodity groups when evaluations were best
performed by component type rather than SSC

EEEEEEEEE



n — TLAA

Design and Licensing Basis reviewed for potential TLAA’s

Keyword Search (UFSAR, NUREG-0896, Calcs, Specs)

Review of previous LRA applications

Neutron Fluence

Determined fluence for operation to 60 years

Materials in the extended beltline identified and evaluated

Upper Shelf Energy values exceed the minimum acceptance limit of 50 ft-lbs
PTS limits are below the maximum allowable screening criteria

Metal Fatigue

Cumulative Usage Factor evaluated for 60 years

Environmentally Assisted Fatigue evaluated for NUREG/CR-6260 locations
and we've committed to determine if these locations are limiting

NEXTTera

T REsouRcEs
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« 43 Aging Management Programs
« 29 Existing Programs
« 14 New Programs

« GALL Consistency
« 16 Consistent

11 Consistent with Enhancements
-6 Consistent with Exceptions
4 Consistent with Exceptions and Enhancements

6 Plant Specific

—Buried Piping and Tank Inspection —Boral Surveillance Program

—Nickel Alloy Nozzles and Penetrations —SF6 Bus

—PWR Vessel Internals —Alkali-Silica Reaction (ASR) Monitoring

11



rview — C nitment Process

P rOIQCE Ove

« 68 Regulatory Commitments for License Renewal
« Commitments entered into site commitment tracking system

« Implementation activities underway to ensure completion well
in advance of PEO

X Tera
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SER Open ltems

N o O &~ D~

Ol 3.0.3.2.2-1— Steam Generator Tube Integrity
Ol 4.2.4-1— Pressure-Temperature Limit

Ol 3.2.2.1-1— Treated Borated Water

Ol 3.0.3.1.7-1— Bolting Integrity Program

Ol B.1.4-2— Operating Experience

Ol 3.0.3.1.9-1— ASME Section Xl, IWE Program

Ol 3.0.3.2.18-1— Structures Monitoring Program

NEXTera
ENERGYZ2
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tor Tube Integrity

— Steam Genera
Program

Ol 3.0.3.2.2-1

— Crackmg due to primary water stress corrosion cracking
PWSCC) on the primary coolant side of steam generator tube-
to tubesheet welds. Clarify commitment.

— Industry Experience (foreign) indicates potential degradation of
steam generator divider plates. Commitment to inspect, but not
included in UFSAR supplement.

Resolution

— LRA program has been enhanced to clarify the tube-to-tubesheet
weld inspection commitment.

— LRA commitment to inspect steam generator divider plates has
been added to the UFSAR supplement.

14



Ol 4.2.4-1

— Consistency of methods used to develop the P-T limits with
10CFR50 Appendix G

Resolution

— RAI expected under a separate licensing action. License
Amendment Request (LAR) 11-06 recyested approval to extend
the current curves from 20 to 23.7 EFPY.

— Consistency with 1T0CFR50 Appendix G will be addressed via
response to LAR 11-06 RAI.

NEX Tera
ENERGYZ
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Open ltem - Treated Borated Water

0l13.2.2.1-1

— LR-1SG-2011-01 recently issued with guidance for managing the
aging effects of stainless steel structures and components
exposed to treated borated water.

Resolution

— LRA updated to add affected components to the One Time
Inspection Program population.

NEXTEra
ENERGYZZ
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Ol 3.0.3.1.7-1

— Once a seal cap enclosure is installed, the bolting and
component external surfaces within the enclosure are no longer

visible for direct inspection.

Resolution
— NextEra will remove the seal cap enclosure.

Seal Cap (leakage
/ encapusulation device)

FONNMANNNN
2

NEXTera
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tem - Operating Experience

Ol B.1.4-2

— Describe the programmatic details used to continually identify,
evaluate and use Operating Experience.

Resolution

— LRA has been updated to document programmatic aspects of
gvaflfuating aging related OE and is being reviewed by the NRC
taff.

NEXTera
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IWE Program

Ol 3.0.3.1.9-1

— Accumulation of water in the Containment Enclosure Building
a:wnular space can potentially degrade the containment liner
plate.

S - CONTAINMENT
BUILDING
CONTAINMENT /
ENCLOSURE >} | |4 / LINER PLATE .
BUILDING o |# CONCRETE
i / 25l |H
ANNULUS _\
kxh 9%, L s
N b EL- 267 0"
# ok 4 ’ - bRy i g EL-30’ 0"

ROCK _/ A AT

ENERGYZ2

A e S oUPCES
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Open Item — ASME Code Section Xl,
Subsection IWE Program

Resolution
— LRA updated to:

-- Perform confirmatory UT testing of the containment liner
plate in the vicinity of the moisture barrier

-- Implement measures to maintain the exterior surface of the
Containment Structure, from elevation -30 feet to +20 feet, in
a dewatered state.

N=XTera
ENERGYZZ

e
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Open Item — Structures Monitoring Program

Ol 3.0.3.2.18-1

— Aging management of concrete structures affected by Alkali-
Silica Reaction (ASR).

 Resolution

— LRA updated to augmént existing Structures Monitoring Program
by addition of a plant specific Alkali-Silica Reaction (ASR)
Monitoring Program.

— The program is in effect and the extent of crack expansion is
being monitored.

NeXTera

-------------
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ASR - Background

ASR identified in 1930s mostly in transportation industry and
dams.

Assessments were made of 131 areas of the Plant.

forms +H,0

alkalicement + expansive gel cracking of the
reactive aggregate aggregate and paste

NEXTera
ENERC e
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ASR - Diagnosis

Discovery made by petrographic examinations when
concrete core samples were removed from below grade

structures.
First core samples were removed in April and May 2010.
Testing revealed a reduction in modulus of elasticity.

Additional concrete core samples were removed from the
same and five other structures to determine extent of
condition.

Insights

1.

2.

Areas affected were highly localized. Core samples taken from
adjacent locations did not show signs of ASR.

When the length of the cores were evaluated (i.e., depth into the
wall) it was observed that the cracking was most severe at the
exposed surface and reduced towards the center of the wall.

HzXTera
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ASR - Structural Impact

Confinement acts to restrain expansion of concrete similar to
p{estre?smg, thus improving performance of structural
element.

Removed cores are tested in an unrestrained condition

No direct correlation between mechanical properties of
concrete cores and in situ properties of concrete.

Testin% full scale structural elements provides more accurate
concrete performance parameters. |

NEXTEN2
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RESTRAINED EXPANSION
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UNRESTRAINED EXPANSION




ASR - Prognosis

What levels of ASR expansion are expected in the future ?

— Accelerated Expansion Testing
-- Indicates reactive silica remains
-- Tested rate not applicable to Seabrook structures
— Lack of confinement

— Severe exposure conditions
— Unrealistic specimen preparation (aggregate ground to sand)

— Monitoring the progression of ASR can be effectively
accomplished by detailed visual inspections and trending of the
observable surface of the structures.

— Crack mapping and expansion monitoring provides the best
correlation to the progression of ASR in the structure.

NEXTEera
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ASR - Mitigation Strategies

ASR can be effectively mitigated in fresh concrete by
additions during batching.

ASR mitigation techniques for existing structures have been
shown to be ineffective.

Stopping groundwater intrusion will not necessarily stop the
progression of ASR.

NEXTEI&L
ENEF%C“\/%
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ASR - Monitoring Program

- The Structures Monitoring Program, has been augmented by a plant specific
Alkali-Silica Reaction (ASR) Monitoring Program.

NUREG-1800 Appendix A.1, ten element review
Guidelines in ACI 349.3R, “Structural Condition Assessment of Buildings”.

« Action Levels developed based on available ASR guidance.

“Report on the Diagnosis, Prognosis, and Mitigation of Alkali-Silica Reaction
in Transportation Structures,” U.S. Dept. of Transportation, Federal Highway
Administration, January 2010, Report Number FHWA-HIF-09-004.

“Structural Effects of Alkali-Silica Reaction: Technical Guidance on the
ﬁ\ggéalsal of Existing Structures,” Institution of Structural Engineers, July

ORNL/NRC/LTR-95/14, “In-Service Inspection Guidelines for Concrete
Structures in Nuclear Power Plants,” December 1995.

NEXTEra
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ASR - Monitoring Program

ASR detected by inspection of concrete structures by visual
observation of cracking on the surface of the concrete. Baseline
data collected.

Two parameters are used to monitor the extent and rate. of ASR
associated cracks. One is Cracking Index (Cl) and the other is
Individual Crack Width. Baseline data has been gathered.

Evaluation of a structure’s condition completed according to the
guidelines set forth in the Structures Monitoring Program.

30



ASR - Monitoring Program

Structures

Monitoring Program

E Recommendatton |
Structural Combmed N ey
-Monitoring fc%'!rélc‘g}/édual Crackmg Index Wﬂ;mdual Crack
‘Program - “Components CC' B
Tier 3 Egglztgtﬁgln ;Pgar?en;/ m or 1.0 mm or greater

Quantitative

Monitoring and g'rgan;en:/m or 0.2 mm or greater
Tier 2 Trending

Qualitative Any area with indications of pattern

Monitoring cracking or water ingress

Routine inspection A

: rea has no indications of pattern

Tier 1 as prescribed by cracking or water ingress — No visual

presence of ASR

NEXTera
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U-Texas- Plant Specific Testing

« Perform additional anchor testing using concrete blocks with
design characteristics similar to Seabrook Station.

« Large scale destructive testing of reinforced concrete beams
with accelerated ASR will be conducted to determine the
actual structural impact of ASR.

— Determine the actual structural impact of ASR

— Actions levels will be established based on correlation between
the test results and observed expansion levels/crack indices.
;de?te ASR Monitoring Program with plant specific action
evels. |

MNES Tera

33



TEST PROGRAMS
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APPLICATION OF RESULTS

l

Final
Structural
Assessment

AMPR

ALSQCIATIS INC

bxe
& | Effect of ASR
Original 32 Proven
Design % dl]:: Retrofit
Margin ) Strategy
Crack Indéxh ﬁ
Shear IAnchorage IStiffness .
b ;
Aging ", 3
Management " ’
Program Structural
Monitoring k¢ | Predefined
& Action Levels
NEvTera Program
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ASR- Conclusions

The aging effects of ASR on Seabrook Station concrete structures is
understood and manageabile.

Monitoring the progression of ASR can be effectively accomplished
by detailed visual inspections and trending of the observable surface
of the structures.

Crack measurement provides the best correlation to the progression
of ASR in the structure.

The Alkali-Silica Reaction (ASR) Monitoring Program provides
reasonable assurance that structures will continue to perform their
intended functions consistent with the current licensing basis for the
period of extended operation.

NEXTEera
ENERGYZ%
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# USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Advisory Committee on Reactor Safeguards (ACRS)
License Renewal Subcommittee

Seabrook Station, Unit 1 (Seabrook)

Safety Evaluation Report (SER)
with Open ltems

July 10, 2012

Arthur Cunanan, Project Manager
Office of Nuclear Reactor Regulation



| Q,i"US N RC Presentation Outline

I Regulat
ting People a d/b

* Qverview of Seabrook license renewal review
* SER Section 2, Scoping and Screening review
* Region | License Renewal Inspection review

 SER Section 3, Aging Management Programs
and Aging Management Review Results

* SER Section 4, Time-Limited Aging Analyses
(TLAAS)



”"l/ U S. NRC Overview

Unired States Nuclear Regulate

l’rarertmg Peaple and t/,re Em ironment

~+» License Renewal Application (LRA) submitted May 25,
2010

— Applicant: NextEra Energy Seabrook, LLC (NextEra)

— Facility Operating License No. NPF-86
requested renewal for a period of 20 years beyond the current
license date of May 15, 2030
« Approximately 15 miles south of Portsmouth, NH

« Westinghouse 4-Loop PWR



r:r--"i/US NRC Audits and Inspections

United States Nuclear Regulate
lotg[p/ d/l: ment

* Scoping and Screening Methodology Audit
— September 20-23, 2010

« Aging Management Program (AMP) Audits
— October 12-15, 2010
— October 18-22, 2010

« Region | Inspection (Scoping and Screening &
AMPs)

— March 7, 2010 — April 8, 2011



United States Nuclear Regulats
ltrg[pl lllz

'7U SN RC Overview (SER)

« Safety Evaluation Report (SER) with Open ltems
Issued June 8, 2012

» SER contains 7 Open ltems (Ol):
— Bolting Integrity Program
— ASME Code Section Xl, Subsection IWE Program
— Steam Generator Tube Integrity Program
— Operating Experience
— Treated Borated Water
— Pressure-Temperature Limit
— Structures Monitoring Program



/’USNRC SER Section 2 Summary

United States Nuclear Regulatory Cor

Protecting People and the Environment

Structures and Components Subject to Aging
‘Management Review

» Section 2.1, Scoping and Screening Methodology

— Methodology is consistent with the reqmrements of 10 CFR 54.4 and
10 CFR 54.21

e Section 2.2, Plant-Level Scoping Results

— Systems and structures within the scope of license renewal are
appropriately identified in accordance with 10 CFR 54 .4

» Sections 2.3, 2.4, 2.5 Scoping and Screening Results

— SSCs within the scope of license renewal are appropriately identified
in accordance with 10 CFR 54.4(a), and those subject to an AMR in
accordance with 10 CFR 54.21(a)(1)



United States Nuclear Regulatory Commission

Protecting People and the Environment

License Renewal Inspections

Michael Modes

Region | Inspection Team Leader



~L;;;/’USNRC Regional Inspections

Protecting People and the Em

Overview

» Four inspectors for 3 weeks

»10 CFR 50.4 (a)(2) inspection, non-
safety affecting safety portion

» Selected Aging Management Programs
for a more thorough onsite review
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L USN NRC Regional Inspections

AMP Inspection Results

» Buried Piping and Tanks Inspection
> Lubricating Oil Analysis

» Fire Water System



3 ?US NRC Regional Inspections

United States Nuclear Regulatory Co
Protecting Pe p/ nd the Eny

Additional Inspection Issue

> ASME Section XIl, Subsection IWL

» Structures Monitoring Program

10



(“*-’-/US NRC  Regional Inspections

ed States Nuclear Regulatory Co

1 rotecting [’ea_p/e and the Envn onment

Walk-downs

* Residual Heat Removal

* Turbine Building

* Primary Auxiliary Building

« East Main Steam & Feedwater Pipe Chase
+ West Main Steam & Feedwater Pipe Chase
« Control Building

 Service Water Pumphouse

+ Emergency Feedwater Pumphouse and Pre-Action Valve Building
» Steam Generator Blowdown Building

« Emergency Diesel Generator Room B

« RCA Tunnel

 Tank Farm Area

« System Containment Exterior

11



| /US N RC Regional Inspections

Uniced S sclear Regulatory Cor
Pro g[p/ d/l:

Observation and Findings
» Applicant’s review of the effects of alkali-silica
reaction on structures was incomplete at the time

of the inspection

» Water intrusion was noted during RHR
walk-down

» Deposits

» Brown Stains (Membrane Failure)

12



\--"'/US NRC Regional Inspections

wlear Regulatory Co
Pro gPp/ 1/13

Inspection Conclusions

» Scoping of non-safety SSCs and application of
the AMPs to those SSCs were acceptable

» Except for the ASR issue, inspection results
support a conclusion of reasonable assurance
exists that aging effects will be managed and
intended functions maintained

» Documentation supporting the application was
auditable and retrievable

13



;,'f'2U,S,NRC Section 3: Aging

United States Nuclear Regulatory Commission

ring e i v~ IN1ANAGEMeNt Review

Section 3.0 — Aging Management Programs

Section 3.1 — Reactor Vessel & Internals

Section 3.2 — Engineered Safety Features

Section 3.3 — Auxiliary Systems

Section 3.4 — Steam and Power Conversion System

Section 3.5 — Containments, Structures and Component
Supports

Section 3.6 — Electrical and Instrumentation and Controls
System

14



"‘”?/US NRC SER Section 3

United Sta

s Nuclear Regulate

Protecting People and t/Je Enwranmenr

3.0.3 — Aging Management Programs

42 Aging Management Programs (AMPs) presented by
applicant and evaluated in the SER

With

Consistent Consistent Consistent Plant
with GALL | with exception with exception & | Specific
enhancement enhancement
Existing 10 3 10 4 2
(29)
New 6 3 1 3
(13)

15




» / USN RC SER Section 3 Open Iltems

United States Nuclear Regulate

Pratertmg People and tbe Envn onment

SER Section 3.0.3.1.7 — Bolting Integrity Program
0l 3.0.3.1.7-1 |

« Seal cap enclosures can contain water leakage that should be
managed for aging

« LRA does not contain AMR items that address bolting and
external surfaces in seal cap enclosure environments, which may
be submerged due to ongoing leakage within the enclosure

16



R ‘/USNRC SER Section 3 Open Items

United States Nuclear Regulatory Ce

Protecting Peop/e and tbeLm/ ronment

SER Section 3.0.3.1.9 — ASME Code Section XI,
Subsection IWE Program

01 3.0.3.1.9-1

- The applicant has not implemented procedures and inspection
requirements to keep this area dewatered in the future

17



o ;/USN RC SER Section 3 Open Items

United States Nuclear Regulatory Con

Protecting [’eo])/e and the Envuanment

SER Section 3.0.3.2 — Steam Generator Tube Integrity
Program

Ol 3.0.3.2.2-1

« Cracking due to primary water stress corrosion cracking (PWSCC) on
the primary coolant side of steam generator tube-to-tubesheet welds

« One-time inspection of the steam generator divider plate assembly

18



("’“T/USNRC SER Section 3 Open Items

United States Nuclear Regulate

Protecting Peaple and tbe Envn onment

SER Section 3.0.5 — Operating Experience
Ol B.1.4-2

« Details of future operating experience to ensure AMPs will
remain effective for managing the aging effects are not fully
described

19



¥ USNRC SER Section 3 Open Items

United States Nuclear Regulatory Co

I’rarerrmg Peaple and the EmJ ironment

SER Section 3.2.2.1 — Treated Borated Water
Ol 3.2.2.1-1

« Recently issued interim staff guidance (LR-ISG-2011-01)
recommends additional aging management activities for
stainless steel components in treated borated water

20



("/US NRC SER Section 4 TLAA

United States Nuclear Regulate

Prtecting Peapleand e Evsirammens

. 4.1. Introduction

« 4.2 Reactor Vessel Neutron Embrittlement

4.3 Metal Fatigue Analysis

* 4.4 Environmental Qualification of Electrical
Equipment

« 4.5 Concrete Containment Tendon Prestress

4.6

4.7

Analysis (not applicable to Seabrook)

Containment Liner Plate, Metal Containments,
and Penetrations Fatigue Analysis

Other Plant-Specific TLAAS

21



/ USNRC  SER Section 4 Open Item

Uuired States Nuclear Regulat
Praterrmg People and tbc' Em sironmertt

SER Section 4.2.4 — Pressure-Temperature Limit
0O14.2.4-1

« Concerns that the methodology used to develop the P-T limits are
not consistent with the requirements in 10 CFR 50, Appendix G.

22



(?’VUSNRC SER Section 3 Open Items

United States Nuclear Regulat

Protecting P eop[e and t/Je l‘.m ironment

SER Section 3.0.3.2.18 — Structures Monitoring and Containment
Concrete Inservice (IWL) Inspection
Programs

Ol 3.0.3.2.18-1

« The applicant’'s enhancement to the Structures Monitoring Aging
Management Program is not sufficient to manage the effects of ASR

« The applicant has not enhanced the containment IWL program for ASR

« The applicant submitted an ASR monitoring program (May 16, 2012)

23



United States Nuclear Regulatory Commission

Protecting People and the Environment

Conditions for Alkali Silica
Reaction (ASR)

[ Reactive

Aggregate

24



"USNRC Effect of ASR on Concrete

United States Nuclear Regulatory Conumission

Prorecting People and the Environment

« Aggregate containing silica reacts alkali hydroxides in the cement
in presence of water

« An alkali silica gel is formed
+ Gel swells expands and cause internal stresses
 Pattern cracking in concrete due to expansion and swelling

« Degradation of mechanical properties of concrete

25



United States Nuclear Regulatory Commission

Protecting People and the Environment

ASR at Seabrook Electrical
Tunnel

26



nited States Nuclear Regulatory Commission

Protecting People and the Environment S [ d E nc | osure B u i I d i n g
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2 TUUSNRC Seabrf)ok Operating
e e EXperience: Concrete

Protecting Peaple and the Environment

Degradation Due to ASR

Compressive strength and elastic modulus tests performed

Extent and rate of degradation of concrete over time—not
completed

Applicant does not plan to:

— Perform additional tests on concrete cores
— Extract cores from concrete containment and perform
petrographic examination
Applicant plans to perform large scale concrete beam tests

Concrete expansion tests—in process

Absence of ASR can only be confirmed by petrographic
examination of core samples

Applicant’s approach for the aging management of ASR
affected structures continues to evolve

28



("”T/US NRC SER Open Item

United States Nuclea Rgll y Cu

i repeaniieznomen Q' 3,0.3.2.18-1: Containment

Staff’'s Concerns
« Applicant observed cracking at two locations

— Crack width no more than 8 mils

« Cracking pattern observed is indicative of ASR

» The applicant considers 8 mils maximum crack width insignificant
— Cracks due to ASR grow over time
— 15 mil crack width criteria is for passive cracks

— GALL report and related industry standards require further
evaluation of active cracks

« Absence of ASR can only be confirmed by petrographic examination
of core samples

« The applicant has not addressed the long term effects of ASR on
degradation of mechanical properties of concrete

. Trsle applicant has not enhanced the containment IWL program for
ASR
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USNRC Ol 3.0.3.2.18-1: Other Structures

Protecting People and the Environment

Staff's Concerns

« On March 30, 2012, the applicant committed to:

— Perform accelerated expansion testing
— Perform testing on full-scale replicas
— Determine crack limits and index based on test data

— Use test results to develop acceptance criteria

« On May 16, 2012, the applicant submitted ASR
Monitoring Program AMP that is under review by the

NRC staff

— Initial Observations:

« Program acceptance criteria not based on full scale and

expansion tests results
« Acceptance criteria less stringent than industry standards

« ASR detected by visual examination
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“’USNRC Aging Management of ASR

United States Nuclear Regulate

Protectin gP vople and the E ”"”’."’:";: AffeCted StrUCtu res

GALL Report recommends that the applicant augment the
AMPs for the specific conditions and operating experience

Applicant has proposed a plant specific AMP to manage ASR

An acceptable AMP for ASR should be based on the
following:

— Baseline inspection of concrete structures to document
current condition of structures

— Extent of aggregate reaction to date and remaining
reactivity/expansion going forward |

— Extent and rate of degradation of mechanical properties

— Appropriate acceptance criteria based on test data and
additional analysis
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7-/ USNRC SER Open Item

Uniced States Nuclear Regulate

s e i O 3,0.3.2.18=1: Summary

The applicant has not yet demonstrated that it coUId
adequately manage aging of the Seabrook concrete
structures due to ASR for the period of extended

operations
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\__\iit'Z/USNRC ‘Conclusion

United States Nuclear Regulate
PttgP ople a dt/b ment

Until the applicant can resolve all the open items,
the staff can not make a conclusion that the
requirement of 10 CFR 54.29(a) have been met for

the license renewal of Seabrook Station
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