FOIA/PA NO: 2013-0332

GROUP C
RECORDS BEING RELEASED IN PART

The following types of information are being withheld:

Ex.
Ex.
Ex.

Ex.

Ex.

Ex.

Ex.

Ex.

Ex.

Ex.

Ex.

1:[_JRecords properly classified pursuant to Executive Order 12,958
2:.JRecords regarding personnel rules and/or human capital administration
3:[]Information about the design, manufacture, or utilization of nuclear weapons
[information about the protection or security of reactors and nuclear materials
[CIContractor proposals not incorporated into a final contract with the NRC
CJother
4:[]Proprietary information provided by a submitter to the NRC
[JOther Licensee’s file regarding subject and underlying complaint
5:[//]Draft documents or other pre-decisional deliberative documents (D.P. Privilege)
[] Records prepared by counsel in anticipation of litigation (A.W.P. Privilege)
[]Privileged communications between counsel and a client (A.C. Privilege)
[ Other
6: ] Agency employee PII, including SSN, contact information, birthdates, etc.
[V Third party PII, including names, phone numbers, or other personal information
7(A):[]Copies of ongoing investigation case files, exhibits, notes, ROI’s, etc.
[JRecords that reference or are related to a separate ongoing investigation(s)
7(C):[]Special Agent or other law enforcement PII
[JPII of third parties referenced in records compiled for law enforcement purposes
7(D):[]Witnesses’ and Allegers’ PII in law enforcement records
[JConfidential Informant or law enforcement information provided by other entity
7(E):[JLaw Enforcement Technique/Procedure used for criminal investigations
[JTechnique or procedure used for security or prevention of criminal activity
7(F): []Information that could aid a terrorist or compromise security

Other/Comments:
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Lamb, John

/(]
From: Lamb, John (\ ( ((
Sent: Monday, February 27,2012 8:53 AM
To: Lamb, John; Khanna, Meena; Murphy, Martin; Marshall, Michael; Burritt, Arthur;

Raymond, William; Thomas, George; Sheikh, Abdul; Conte, Richard; Galloway, Melanie;
Cheok, Michael; Miller, Chris; Lund, Louise; Ennis, Rick

Subject: For the Meeting - DRAFT Slides (Rev. 3) for Chairman Brief regarding Seabrook ASR

Attachments: Seabrook ASR - Chairman Brief Slides_ March 2012 - Rev 3.pptx; MTG-POP -
02-27-2012 - Rev l.docx

Importance: High

ADAMSAccessionNumber: ML120590564

Ladies & Gentlemen:

Attached are DRAFT slides (Revision 3 based on the technical input received to date) for the Chairman brief
regarding Seabrook ASR.

The meeting/conference call is TODAY (Monday, February 27, 2012) at 10:00 am (Eastern time). Attached is
the POP for the meeting.

The purpose of the meeting will be to receive SES management direction and to discuss the agenda, the key
messages, and the presenter(s). We will also want to prepare for any questions that we may receive from the
Chairman during the presentation, e.g., why we do not have an immediate safety concern/operability
determination, update on licensee’s root cause evaluation, schedule of license renewal review, etc.

After we finalize the slides, we will then schedule a dry run.

g(:b:;)w) (((/
The Bridge Line is 1-800-369-2060 with Passcod The Headquarters personnel will meet in

Conference Room 0O-8B2 at 10:00 am (Eastern tim&] on Monday, February 27, 2012. There are 8 lines
available: 1 for Conference Room O-8B2, 2 for NRR personnel working at home, 1 for Region 1 Office, 1 for
Seabrook site, and 3 lines for Region 1 personnel working at home or on travel.

Thanks.
John



Seabrook Concrete Degradation
by Alkali Silica Reaction

NRC Staff Briefing to

Chairman Jaczko

March 8, 2012



~Agenda

+ Qverview of Degradation Mechanism

v Licensee’s Current Operability Determination
+ Licensee Actions

» Current Staff Assessment

+ NRC Staff Actions

v Summary



Overview of Alkali-Silica
Reaction (ASR)

+ Slow chemical process in which alkalis in the cement
combine with certain reactive types of silica in the
coarse aggregates, when moisture is present

+ Forms a gel that can absor water and expandsto
cause cracking and disruption of concrete.

+ Requires susceptible aggregate, high alkali content in
cement, and adequate moisture.

+ Changes mechanical properties of concrete.



Licensee’s Current Operability
Determination

+Licensee made two prompt operability determinations (PODs):
- (1) forthe “B" Electrical Tunnel under the Control Building in
September 2010, and (2) for four other affected Category 1
structures determined by the extent-of-condition in June 2011.

»Licensee updated both PODs in October 2011 in response to
NRC questions.

+PODs concluded that the affected structures are operable but
degraded. Systems and components housed withinthe
buildings remain operable and capable of performing their
design functions.

v ASR has resulted in reduction of elastic modulus of concrete
and compressive strength in portions of below grade walls.



Licensee Actions

o Testing, Structural Assessment, and Engineering
Evaluation to address short-term and long-term
aspects of ASR-affected structures

- Complete engineering evaluation by March 31, 2012

- Root cause evaluation related to ASR issue

- Periodic review and update of the two PODs as new
information is obtained or in response to NRC questions,
until corrective actions are completed.

v Large-scale testing (girder, embed blocks) at
University of Texas and evaluation plan to manage
ASR

~ Expect results from University of Texas testing in first
quarter of calendar year 2013



Current Staff Assessment

+ Based on inspection and review of licensee’s current operability
determination, the NRC staff found no apparent immediate
safety concern from the existing ASR concrete degradation
because:

- Although there was degradation, there is still margin in the design,

- No visible indication of significant deformation, distortion or relative
movement caused by ASR expansion; cracking appears o be in localized
sections,

~ Concrete compressive strength génerally above design strength,

~ Consistent with existing non-nuclear operating experience and research of
ASR, the degradation at Seabrook appears to be occurring slowly.

- Affected structures are being monitored. Licensee s in the process of
comprehensively addressing the issue to develop and implement corrective
actions. |



NRC Staff Actions

» Quarterly resident report issued May 12, 2011

- NCV (green) on failure to adequately monitor the
Control Building Electrical Tunnel for the recently
discovered degradation.

-~ NCV (green) on failure to include transition buildings as
in-scope structures in Maintenance Rule monitoring
program.

+ License Renewal Inspection report issued May 23, 2011

- Report noted that the aging management review for
the ASR issue is incomplete



NRC Staff Actions

» Operating Experience group issued an internal
communication in January 2011, and IFR 2011-11is being
developed.

+ Generic communication (IN) 2011-20 was issued on
November 18, 2011, to inform other licensees about the ASR
potential in plants with groundwater leakage.

v R-I'ASR Inspection report issued March 2012

- Report noted that additional information is needed for the
aging management review for the ASR issue

- Report requests a response by the licensee in 30 days
- Report offers a management meeting in 30 days



NRC Staff Actions

+ Response being finalized to TIA 2011-13, between R-|
and NRR, providing technical guidance to R-| on issues
to be addressed by licensee for final resolution of OD
with regard to ASR degradation in Part 50 space.

v License Renewal
- Submitted June 1, 2010

- 3¢
- S¢
- S¢
- 3¢

hedu
hedu
hedu

hedu

ed to issue SER in December 2012,
ed for full ACRS in January 2013

e for NRR Director decision is TBD
e for Commission decision is TBD



Summary

Degradation from ASR in Seabrook’s concrete structures has no
apparentimmediate safety concemn; detailed testing and
evaluations to comprehensively address the issue in the short-
term and long-term, including updated operability determinations
are ongoing.

NRC staff continues to monitor and assess licensee activities on
the issue.

The NRC staff continues to better understand and evaluate the
effect of ASR on Seabrook’s concrete structures for both
functionality and aging effects.

ASR issue may impact Seabrook Station license renewal
schedule.



SEABROOK ASR CHAIRMAN BRIEF MEETING

February 27, 2012
10:00 AM

Conference Room O-8B2

PURPOSE

The purpose of the meeting will be to receive SES management direction and to
discuss the agenda, the key messages, and the presenter(s) for the Chairman brief on
March 8, 2012, We will also want to prepare for any questions that we may receive
from the Chairman during the presentation, e.g., why we do not have an immediate
safety concern/operability determination, update on licensee’s root cause evaluation,
schedule of license renewal review, etc.

EXPECTED OUTCOMES

Agreement on a path forward tc finalize the slides.

PROCESS
:féb'iéw o - "{'Léédm g
1. Introduction M. Khanna 10:00 - 10:05 AM
2. SES Decisions and Directions to Staff R-l and NRR SES 10:05 - 10:30 AM
: personnel
2. Agenda for Chairman brief R-l and NRR staff 10:30 - 10:45 AM
3. Operability R-l and NRR staff 10:45 - 11:15 AM
4. Key messages and presenters R-l and NRR staff 11:15 - 11:25 AM
5. Path Forward iR-I and NRR staff 11:25 - 11:30 AM
Adjourn B | 11:30 AM




Lamb, John

From: Lamb, John I !

Sent: Thursday, March 01, 2012 6:43 AM

To: Conte, Richard; Khanna, Meena; Thomas, George; Sheikh, Abdul; Marshall, Michael;
Burritt, Arthur

Cc: Murphy, Martin; Raymond, Witliam; Wilson, Peter, Erickson, Alice; Cunanan, Arthur

Subject: RE: For Your Review - Rev 9 of DRAFT Slides for Chairman Brief

Attachments: Seabrook ASR - Chairman Brief Slides_ March 2012 - Rev 9.pptx

Importance: High

ADAMSAccessionNumber: ML120610038

Ladies & Gentlemen:

The purpose of the meeting will be to go through the latest version (Rev. 9) of the draft slides and finalize the
slides and determine who is presenting what. We will also want to prepare for any questions that we may
receive from the Chairman during the presentation, e.g., why we do not have an immediate safety
concern/operability determination, update on licensee’s root cause evaluation, schedule of license renewal
review, etc. After we finalize the slides, we will then schedule a dry run.

The NRC Headquarters personne! will meet in O-8B2 at 10:00 am. The Bridge Line is 800-857-9647 and the
Passcode is|®)®) There are 8 lines available.

Ali participants must use a touch-tone phone to participate in an Audio Conference. The following features are
available for you to use on your phone during an active conference:

¢ Press *0 operator assistance (small fee may apply)

¢ Press *6 mute/unmute individual line

Rev. 9 will be the version that we discuss today at 10:00 am.

Thanks.
John

From: Lamb, John

Sent: Wednesday, February 29, 2012 2:18 PM

To: Conte, Richard; Khanna, Meena; Thomas, George; Sheikh, Abdul; Marshall, Michael; Burritt, Arthur
Cc: Murphy, Martin; Raymond, William; Wilson, Peter; Erickson, Alice

Subject: For Your Review - Rev 8 of DRAFT Slides for Chairman Brief

Importance: High

Ladies & Gentlemen:

Attached, for your review, is Rev. 8 of the DRAFT slides for the Chairman brief. Rev. 8 reflects ali inputs;
please make sure that | have cut and paste your input properly, because sometimes my paws do not work so
well on the keyboard.

Rev. 8 will be the version that we discuss tomorrow at 10:00 am.

Thanks for the support.

(T




» John

From: Lamb, John

Sent: Wednesday, February 29, 2012 12:37 PM

To: Conte, Richard; Khanna, Meena; Thomas, George; Sheikh, Abdul

Cc: Murphy, Martin; Marshall, Michael; Burritt, Arthur; Raymond, William; Wilson, Peter; Erickson, Alice
Subject: For Your Review - Rev 7 of DRAFT Slides for Chairman Brief

Ladies & Gentlemen:

Attached, for your review, is Rev. 7 of the DRAFT slides for the Chairman brief. Rev. 7 reflects all inputs;
please make sure that | have cut and paste your input properly, because sometimes my paws do not work so
well on the keyboard. Rev. 7 will be the version that we discuss tomorrow.

Thanks for the support.
John

From: Lamb, John

Sent: Wednesday, February 29, 2012 11:30 AM

To: Lamb, John; Conte, Richard; Khanna, Meena; Thomas, George; Sheikh, Abdul

Cc: Murphy, Martin; Marshall, Michael; Burritt, Arthur; Raymond, William; Wilson, Peter; Erickson, Alice
Subject: For Your Review - Rev 6 of DRAFT Slides for Chairman Brief

Importance: High

Ladies & Gentlemen:

Attached, for your review, is Rev. 6 of the DRAFT slides for the Chairman brief. Rev. 6 reflects the input that |
have been provided to date; please make sure that | have cut and paste your input properly, because
sometimes my paws do not work so well on the keyboard.

Thanks.
John

From: Lamb, John

Sent: Wednesday, February 29, 2012 8:18 AM

To: Conte, Richard; Khanna, Meena; Thomas, George; Sheikh, Abdul

Cc: Murphy, Martin; Marshall, Michael; Burritt, Arthur; Raymond, William; Wilson, Peter
Subject: For Your Review - Rev 5 of DRAFT Slides for Chairman Brief

Importance: High

Ladies & Gentlemen:

Attached, for your review, is Rev. 5 of the DRAFT slides for the Chairman brief. Rev. 5 reflects the input that |
have been provided to date; please make sure that | have cut and paste your input properly, because
sometimes my paws do not work so well on the keyboard.

Thanks.
John

From: Conte, Richard (\lz
Sent: Tuesday, February 28, 2012 5:07 PM



, To: Lamb, John; Khanna, Meena; Thomas, George; Sheikh, Abdul
Cc: Murphy, Martin; Marshall, Michael; Burritt, Arthur; Raymond, William; Miller, Chris; Wilson, Peter
Subject: See Slides 6 and 7

Be careful | used the same title Rev 3, do not just replace. Best to just extract 6 and 7 by block and copy.
OR let me know how | failed by response email.

! put notes on the slides before 6 and 7 to check my understanding of where we were headed.

We are doing a discussion rather than dryrun on Thursday at 1000am

See notes on slide 7, it is a sense of direction from the licensee right now. They are working Friday if we need a status
call with them. | revealed to them that we are briefing out Chair.

Rich Conte, EB-1 Branch Chief, Region |
ff)i%?’ 337-5183 (Office)

(NRC cel|a e\é (/
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Seabrook Concrete Degradation
by Alkali Silica Reaction

NRC Staff Briefing to

Chairman Jaczko .

March 8, 2012



Agenda

+ Current Status of ASR Affected Structures
v NRC Staff Actions |

v Licensee Actions

+ Path Forward



Current Status of ASR
Affected Structures

» Noimmediate safety concern.

v The ASR structures are operable but degraded (below full
qualification), and subject to corrective action because:

- Field walk-downs confirm no visible indication of significant deformation,
distortion, or displacement of structures,

- No visible indication of rebar corrosion,
- ASR identified at localized areas in the concrete walls,

- Degradation due to ASR progressing slowly that is consistent with existing
operating experience and published literature,

- Cracks in the ASR structures are being monitored,

- Laboratory tests performed so far indicate reduction in mechanical
properties consistent with published literature,

— Loads assumed in the original design are conservative and have safety load
factors that need not be considered for operability evaluation, and

~ CLB design margin reduced by the loss of mechanical properties; however,
the degraded structure will be able resist loads (without conservative safety
load factors). .



NRC Staff Actions

Operating Experience group issued an internal
communication in January 2011, and IFR 2011-11 is being
developed.

Generic communication (IN) 2011-20 was issued on
November 18, 2011, to inform other licensees about the ASR
potential in plants with groundwater leakage.

Response being finalized to TIA 2011-13, between R-| and
NRR, providing technical guidance to R-I on issues to be
addressed by licensee for final resolution of OD with regard to

ASR degradation in Part 50 space.



NRC Staff Actions

v Summary of Design Basis Work for TIA 2011-13;

- Regulatory bases are in 10 CFR 50, Appendix A (GDC 1, 2, 4) and
Appendix B (Criterion XVI, XI), 50.65 and UFSAR 3.84.

- Structural design is based on ACl 318-71 ultimate strength method.

- PODs are based on the implicit assumption that the empirical code
relationships (based on tests of non-degraded concrete) between
concrete compressive strength and other mechanical properties (shear,
tensile, bond strengths, elastic modulus, etc) remain unaffected and valid
for ASR-degraded concrete.

- Licensee should validate the above assumption and address its impact
on the short term and long term (thru end of current 40-year license)
design basis evaluations and CLB by testing / use of published literature.

- ASR affects concrete mechanical properties at different rates. The effect
of ASR expansion and potential changes in properties thru the end of 40-
year operating license should be factored in the design evaluations.



NRC Staff Actions

+ Summary of R-| Standalone ASR Inspection Report

- Issued March X, 2011 calling for a management meeting.
— NextEra taking an apparent new direction.

~ Issues related to implicit assumptions of the design bases
code summarized.

- Qther issues need to be considered on previous or new
approach:
v Sampling representativeness.

+ Non-Destructive testing before samples or cores are broken for
compressive strength values.

v Potential effects of other degradation mechanisms due to aggressive
groundwater
— Issues need to be factored into an comprehensive corrective
action plan for a significant condition adverse to quality.



e . e i s, 8 ety .

- NRC Staff Actions

Other Performance Issues Addressed in the R-1

Standalone Inspection Report

- One unresolved item dealing with an engineering change
from May 2011 was resolved and a finding was noted:

» EC accepted the change in compressive strength and modulus of
elasticity information on a “use-as-is” basis with only a 10CFR 50.59
screening.

+ Finding (Noncited Violation) noted in not following 10 CFR 50.59 in that
a safety evaluation was needed - very low significance, EC was
rescinded.

- Another Unresolved item was updated:

+ The open prompt operability determination for the Control Building ‘B"
Electrical Tunnel (with the issues noted in previous slide)

+ And the open prompt operability determination for Buildings in which
there was an extent of condition review (with the issues noted in
previous slide).

+ Finding (no violation) identified in not following a self imposed standard
for conducting operability determinations - did not fully evaluate
conditions identified by NRC staff based on known information

- NRR support greatly appreciated in this effort 7



NRC Staff Actions

v License Renewal - The staff cannot issue SER for
LRA until the applicant has:

- Completed efforts (e.g., in-situ and laboratory testing) to
establish the effect of ASR on concrete mechanical

-~ properties (i.e., compressive, bond, shear strength, and
modulus of elasticity).

- Demonstrate that the effects of aging will be adequately
managed so that the intended functions of ASR affected
concrete structures will be maintained. (10 CFR 54.21
(@)(1)ii)3)

+ Update existing design basis calculations to account for changes in the
mechanical properties through the end of the PEQ.

+Account for deviation to ACI 318 empirical relationships for concrete
mechanical properties due to ASR.

v Supplement application, if change current CLB. (10 CFR 54.21 (b))

- Provide an acceptable aging management program that
includes consideration of ASR. (10 CFR 54.21(d)) 3
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NRC Staff Actions

+ License Renewal - LRA review schedule has been
impacted due to the additional effort 1o study and
analyze the effect of ASR.

~ Plan to acquire support of an ASR expert.

v Current Schedule

- Issue SER in December 2012*

~ Schedule for full ACRS in January 2013*

- Schedule for NRR Director decision is TBD®
~ Schedule for Commission decision is TBD*

" This revised schedule assumes that the applicant will provide an adequate response

to staff's questions concerning ASR by March 2012. The schedule was revised in July 2011,

9



Licensee Actions

v Licensee updated two prompt operability determinations
(PODs): (1)for the "B" Electrical Tunnel under the Control
Building in September 2010, and (2) for four other affected
Category 1 structures determined by the extent-of-condition in
Qctober 2011 and concluded that the affected structures are
operable but degraded.

v ASR has resulted in reduction of elastic modulus of concrete
and compressive strength in portions of below grade walls.

+ Expects to complete Engineering Evaluation to address short-
term and long-term aspects of ASR-affected structures at end of
March 2012 or early April 2012,

+ Expects to complete large-scale testing (girder, embed blocks)
at University of Texas and evaluation plan to manage ASR in
first quarter of calendar year 2013.

10



Path Forward

| Degradation from ASR in Seabrook’s concrete structures has no

apparent immediate safety concern; detailed testing and
evaluations to comprehensively address the issue in the short-
term and long-term, including updated operability determinations
are ongoing. -

NRC staff continues to monitor and assess licensee activities on
the issue. |

The NRC staff and NextEra staff will have a management
meeting in NRC Headquarters within the next 30 days.

ASR issue has impacted Seabrook Station license renewal

Teview.

11



Buford, Angela

From: Buford, Angela

Sent: Friday, June 15, 2012 1:29 PM

To: Thomas, George

Subject: RE: Contractor will not be there next week but for sure 7/16/12
Thanks!

From: Thomas, George

Sent: Friday, June 15, 2012 10:08 AM

To: Buford, Angela

Subject: RE: Contractor will not be there next week but for sure 7/16/12

Angie,

—

My cell phone number i 180 Are you taking the same flights as me?

Please keep the NRC Senior Resident Inspector, Bill Raymond, phone number: 603-474 3580. He would be tHe be-: N2C
contact, if needed. You can also keep Paul Willoughby’s number —licensee contact.

Here are some directions based on my last visit in Sep 2011: Attached is the NRC visitors guide to Seabrook, which | got
from the Resident during my last trip. This guide has a google map on the first page. Seabrook is on the very first exit
off of 1-95N, once you enter New Hampshire. See map in the visitor’s guide - You would be entering the site from the
Southgate (there will be a security guard station, show your NRC ID, they should have our names on the expected
visitors list if things have been processed by Region 1, ask for any directions if you need it — the guards were very
helpful). Then you would drive to Parking Lot A and park, and then walk to the building (Operations Support Building,
which is outside the PA) designated for Badging in the map — this is outside the PA. last time, licensee had someone
(Vicky Brown) escort us from the parking lot near the OSB. Badging is processed in the OSB. The licensee usually assigi:s
the NRC inspection team a room in the OSB to work from — Just ask someone if you need directions. Note that the
Resident Inspector Office is inside the PA and that is not where we would be working from.

I think there is a toll after you get the rental car and exit the airport area. Also, | think there is a toll between Seairue
and Portsmouth if you take I-95 — | believe 1-95 is a toll road in NH.

Please stop by if you have any questions. Thanks.

George

From: Buford, Angela

Sent: Friday, June 15, 2012 9:19 AM

To: Thomas, George

Subject: RE: Contractor will not be there next week but for sure 7/16/12

George, | may not be in sync with you since we both need to get our rental cars. When on site, where should |
go and/or who to call? —

Tl

. . . {®YE
Also, can you give me your cell phone number in case | need to reach ycu? My number i ( @) )

Thanks,

>



Angie

From: Thomas, George

Sent: Thursday, June 14, 2012 5:19 PM

To: Conte, Richard; Cook, William; Buford, Angela; Chaudhary, Suresh; Raymond, William
Subject: RE: Contractor will not be there next week but for sure 7/16/12

FY1 - | plan to arrive at the site around 1:00pm on Monday (6/18} and leave site around 11:30 am on Thursday (6/21).

From: Conte, Richard

Sent: Thursday, June 14, 2012 4:40 PM

To: Cook, William; Buford, Angela; Chaudhary, Suresh; Raymond, William; Thomas, George
Subject: Contractor will not be there next week but for sure 7/16/12

Suresh will need to start looking at the initial assessment and how it applies to the Control Building POD.

| also asked Suresh to see what is in the initial assessment, mostly pictures, words, drawings etc. and how long will it be
to get through it in a reasonable sampling way.

He will be prepared to discuss with the team his view on how to get tensile strength with more core sampling and
triaxial tests — we will eventually need to come to a decision on that but it doesn’t have to be next week.

The team should apply their VT test for ASR in a building without using petrography. Please test the VT on the crazed
cracking in the primary containment. Bill Cook please go visit the annulus regions of this issue, Suresh or Bill Raymond
will lead the way.

Bill Raymond please be ready to brief team and what to do on backfill and bedrock foundation for the buildings.

Bill will brief team on corrective action for a{1) MR violation, it may be appropriate in reviewing the root cause
evaluation and the integrated corrective action plan.

Rich Conte, EB-1 Branch Chief, Region |

610) 337-5183 (Office)
G—



Buford, Angela

From: Buford, Angela

Sent: Tuesday, July 31, 2012 11:02 PM

To: ‘Willoughby, Paul’

Subject: Request for Document to be added to Certrec
Paul,

! don’t see FP100730 in Certrec. If I've missed it let me know. if not, please provide that document on th.:
Certrec website if possible.

Thank you,

Angie Buford

From: Willoughby, Paul [mailto:Paul. Willoughby@fpl.com]
Sent: Tuesday, June 19, 2012 2:41 PM

To: Buford, Angela

Subject: WiFI Access

Angela,
You now have wi fi access. Use 'seabrook guest network’ for pass code.

Paul

Y

paul.willoughby@nexteraenergy.com




Buford, Angela

D
From: Marshall, Michael
Sent: Wednesday, August 15, 2012 8:42 PM
To: Cook, William; Conte, Richard
Cc: Buford, Angela
Subject: RESPONSE: Comments on Seabrook Site Visit Report

Hello Bill and Rich,

Sorry, | meant to send this last week. | had it drafted but forgot to send before leaving on vacation.

Below are RASB’s comments on the report that was circulated prior to our call two weeks ago and you
requested feedback.

Overall the paper is clear and well written. However, because of the comments listed below, RASB believes
the report will either need to be revised or a fuller discussion is needed among internal stakeholders regarding
some of the observations noted in the report prior to sharing the paper with licensee or other external
stakeholders. '

» Some of the position taken in the paper differ from current positions the staff has taken to date. If the
intent is to use the paper as a basis for changing the current position, then a fuller discussion armongst
the cognizant technical staft involved would be warranted. If the intent is not to change current position,
then the paper could lead to undue confusion on the part of external stakeholders.

o ltis stated that the 25% potential reduction for out of plane shear capacity of walls, while
conservative, is not warranted based on data cited. The applicant has used this reduction
based on published data after considerable discussion and with and “prompting by” the staff.

o Itis stated that "the 25% ‘potential strength reduction,” while conservative, is not warranted
based on the data cited.” The staff looks at this number in a “bounding” context, and enccurage
the use of bounding values.

o Itis stated (referring to FP 100716 Section 3.1.2) that ASR has not been conclusively
established to have resulted in a reduction in in-situ compressive strength or modulus of
elasticity. It is also stated, in the same section, to say that the reduction in modulus due to ASR
is expected. There is considerable evidence in applicable research as well as in the licensee’s
testing that ASR has likely compromised the concrete material properties.

e In several places in the paper, a qualified acceptance or temporary agreement is explicitly stated or
implied. Typically, these statements are indicated by the phrase “at this time.” A more full explanation
seems warranted to explain why a qualified or temporary acceptance or agreement is merited and
under what condition it would no longer be acceptable.

o lItis started that due to nature of operational evaluation, applying the ACI 318-71 Vc =2 sqrt Fc
is appropriate and adequate for the Seabrook NPS structures at this time, including those areas
affected by ASR. An explanation of the phrase "at this time" should be provided. Under what
conditions is the use of the equation appropriate.

o Itis stated that “Based on the limited data available, the 40% reduction may be overly
conservative at this time (extent of ASR deterioration). An explanation of the phrase “at this
time" should be provided. Under what conditions is the use of the equation appropriate.

o Inthe report concern is expressed regarding the applicant's seemingly haphazard anchor
testing that was recently performed. |t is stated that the pull-out testing may not be valid for the
“Kwik bolts” because their performance relies on tightening torgue and friction of the wedges,
and the anchor tests using bolts that were installed post-ASR would not experience the same

-



degradation as ones that were previously installed in concrete which developed and
experienced the progression of ASR. The report implies a qualified acceptance by adding that
this issue could perhaps be addressed in the UT-A test program.
(o]
¢ Some statements are broad, but it seems that the statement may have limited applicability (e.g., to a
single structure). It may be beneficial to ensure broad statements are truly intended to be broad. If not
then additional context should be provided.

o Itis stated that the use of finite element analyses to assess the effects of ASR has little practical
value. This statement seems too broad. FEA analysis of some structures is needed to
determine the effects of ASR. For instance, parametric study of the containment enclosure
building to determine the effect of reduced modulus of elasticity in needed,

Michael L. Marshall, Jr.

Chief _

Aging Management of Structures, Electrical, and Systems Branch
Dwision of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email- michael.marshall@nrc.gov

From: Cook, Wiiliam

Sent: Wednesday, July 25, 2012 11:51 AM

To: Burritt, Arthur; Marshall, Michael; Murphy, Martin; Khanna, Meena; Kobetz, Timothy; Trapp, James
Cc: Buford, Angela; Lamb, John; Conte, Richard; Cook, William; Raymond, William

Subject: Revised Agenda for today's ASR Working Group conference call at 2:00 pm

See Attached revised agenda and Dr. Kent Harries’ report provided to focus/facilitate today’s discussions.

Thanks,
Bill

William A. Cook
Senior Reactor Analyst,
USNRC, Region |

610) 337-5074 (work)
4R (cell)

/"-\
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Marshall, Michael

From: Buford, Angela

Sent: Monday, August 20, 2012 11:26 AM
To: Marshall, Michael

Subject: RE: RESCINDING THE SEABROOK TIA
Michael,

Does this have any impact on the research we are doing on crack mapping?

----- Criginal Message-----

From: Marshall, Michael

Sent: Sunday, August 19, 2012 5:57 AM

To: Sheikh, Abdul; Buford, Angela; Erickson, Alice
Subject: FY1: RESCINDING THE SEABROOK TIA

No action needed.

From: Conte, Richard

Sent: Friday, August 17, 2012 11:28 AM

To: Burritt, Arthur; Cunanan, Arthur; Doutt, Clifford; Hogan, Rosemary; Jolicoeur, John; Khanna, Meena;
Kobetz, Timothy; Marshall, Michael, Morey, Dennis; Murphy, Martin; Ott, William; Raymond, William

Cc: Wilson, Peter; Miller, Chris; Roberts, Darrell; Clifford, James; Cook, William; Chaudhary, Suresh; Cruz,
Holly; Lamb, John

Subject: RESCINDING THE SEABROOK TIA

I have completed my review on the question of rescihding the subject TIA. Key branch managers on the
working group do not have objections. However the questions do need to be preserved and addressed
perhaps in stages as developments occur.

A draft rescinding memo is attached to the attached position paper. | will summarize by way of confirmation
and ask if there are any final thoughts, at the next ASR working group Wednesday August 22, 2012 so | can
definitively state what the ASR working group recommendation is. The Lead Office in this matter is Region I.

I will proceed with the rescinding memo after | hear from the ASR working group on Wednesday or any of the
cc's to the email.

Rich Conte, Seabrook ASR Team Lead, Region |
610) 337-5183 (Office) _
(b)(6) NRC cell) / - '.




Marshall, Michael

From: Khanna, Meena

Sent: Thursday, August 23, 2012 3:37 PM

To: Conte, Richard; Murphy, Martin; Burritt, Arthur; Trapp, James; Cook, William; Marshall,
Michael; Kobetz, Timothy

Subject: RE: Brief for ASR Executives

I concur with delaying the briefing as well..thanks

From: Conte, Richard

Sent: Thursday, August 23, 2012 2:19 PM

To: Murphy, Martin; Burritt, Arthur; Khanna, Meena; Trapp, James; Cook, William; Marshall, Michael; Kobetz, Timothy
Subject: Re: Brief for ASR Executives

| would like a consensus view. One more vote no and | think we have enough to trash the effort. We can use the excuse
that the dev memo is not ready. Please cast your vote before cob tomorrow.
Sent via Blackberry device

From: Murphy, Martin

To: Burritt, Arthur; Conte, Richard; Khanna, Meena; Trapp, James; Cook, William; Marshall, Michael; Kobetz, Timothy
Sent; Thu Aug 23 05:59:12 2012

Subject: RE: Brief for ASR Executives

| concur with delaying the briefing. | don't think there is that much new information to convey.

Marty

From: Burritt, Arthur

Sent: Wednesday, August 22, 2012 11:36 PM

To: Conte, Richard; Khanna, Meena; Trapp, James; Cook, William; Marshall, Michael; Murphy, Martin; Kobetz, Timothy
Subject: RE: Brief for ASR Executives

I recommend delaying the briefing until we have something more substantive to say. | strongly recommend not
discussing item 4. Also we need to start holding the briefings within the normal business hours.

From: Conte, Richard

Sent: Wednesday, August 22, 2012 6:18 PM

To: Khanna, Meena; Burritt, Arthur; Trapp, James; Cook, William; Marshall, Michael; Murphy, Martin; Kobetz, Timothy
Subject: Brief for ASR Executives

It is scheduled for 400pm on Aug. 28. Let me know thoughts by COB Friday Aug. 24.
Will issue first thing Monday morning.

Most likely the brief with Eric Leeds currently scheduled for Aug. 30 will need to be postponed — its focus was the Dev
Memo and satisfy the need to brief him periodically per ASR working group Charter

Rich Conte, Seabrook ASR Team Lead, Region |

(610) 337-5183 (Office) .
®)(6) NRCcell) ="



Marshall, Michael

From: Kobetz, Timothy

Sent: Thursday, August 23, 2012 2:15 PM

To: Conte, Richard; Murphy, Martin; Burritt, Arthur; Khanna, Meena; Trapp, James; Cook,
William; Marshall, Michael

Subject: RE: Brief for ASR Executives

| vote to delay.

From: Conte, Richard

Sent: Thursday, August 23, 2012 2:19 PM

To: Murphy, Martin; Burritt, Arthur; Khanna, Meena; Trapp, James; Cook, William; Marshall, Michael; Kobetz, Timothy
Subject: Re: Brief for ASR Executives

| would like a consensus view. One more vote no and | think we have enough to trash the effort. We can use the excuse
that the dev memo is not ready. Please cast your vote before cob tomorrow.
Sent via Blackberry device

From: Murphy, Martin

To: Burritt, Arthur; Conte, Richard; Khanna, Meena; Trapp, James; Cook, William; Marshall, Michael; Kobetz, Timothy
Sent: Thu Aug 23 05:59:12 2012

Subject: RE: Brief for ASR Executives

I concur with delaying the briefing. | don't think there is that much new information to convey.

Marty

From: Burritt, Arthur

Sent: Wednesday, August 22, 2012 11:36 PM

To: Conte, Richard; Khanna, Meena; Trapp, James; Cook, William; Marshall, Michael; Murphy, Martin; Kobetz, Timothy
Subject: RE: Brief for ASR Executives

| recommend delaying the briefing until we have something more substantive to say. | strongly recommend not
discussing item 4, Also we need to start holding the briefings within the normal business hours.

From: Conte, Richard

Sent: Wednesday, August 22, 2012 6:18 PM

To: Khanna, Meena; Burritt, Arthur; Trapp, James; Cook, William; Marshall, Michael; Murphy, Martin; Kobetz, Timothy
Subject: Brief for ASR Executives

It is scheduled for 400pm on Aug. 28. Let me know thoughts by COB Friday Aug. 24.
Will issue first thing Monday morning.

Most likely the brief with Eric Leeds currently scheduled for Aug. 30 will need to be postponed — its focus was the Dev
Memo and satisfy the need to brief him periodically per ASR working group Charter

Rich Conte, Seabrook ASR Team Lead, Region |
.(§10) 337-5183 (Office)
(b)(E) NRC cell)

Cg



Marshall, Michael

From: Galloway, Melanie

Sent: Thursday, August 30, 2012 9: 52 AM
To: Marshall, Michael

Subject: FW. SB deviation

| asked Ho that we have a chance to look at—from the perspective of our understanding of the effort the agency is
putting in to the ASR issue. Take a look and see if this is reflective of what we think is necessary for ASR and agency
coordination. The problematic aspect may be more inspection program related but | wanted you to review and weigh in
with Rani and/or Rich as necessary. Keep me posted please. Thanks.

From: Franovich, Rani

Sent: Thursday, August 30, 2012 9:43 AM
To: Nieh, Ho; Lund, Louise; Galloway, Melanie
Subject: RE: SB deviation

Here itis... | plan to call Rich Conte in the next hour or so to go over some questions and comments with him.
As it is currently written, | believe this deviation memo is problematic.
Rani

il

Deviation Memo
Seabrook ASRF....

From: Nieh, Ho

Sent: Thursday, August 30, 2012 9:17 AM
To: Franovich, Rani

Subject: SB deviation

Hi Rani - can u pls fwd a copy of the Seabrook deviation memo to Louise Lund and Melanie Galloway for info?
Thanks.

Ho

Sent via BlackBerry

Ho Nieh
Director, Division of Inspection and Regional Support
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
(301) 415-1004 (office) .
(b)6) |(mobile)
1) 415-3313 (fax)
ho.nieh@nrc.gov




Marshall, Michael

From: Galloway, Melanie

Sent: Monday, September 10, 2012 7:20 AM

To: Marshall, Michael; Lubinski, John

Cc: Morey, Dennis; Milano, Patrick; Cunanan, Arthur; Erickson, Alice; Sheikh, Abdul; Buford,
Angela

Subject: RE: Status on Seabrook ASR Issue

Michael, | o ﬁ

Outside of Scope

Oversight



B R1is working to closeout roughly half of the Seabrook ASR CAL items by the end of September 2012
or beginning of October 2012. The CAL items that they plan to closeout are:
« Revise the prompt operability determination (POD) associated with AR581434 ..... by May

25,2012.....
Submit the root cause for the organizational causes associated ..... by May 25,2012.

s Submit the evaluation, "Impact of ASR on Concrete Structures and Attachments,” ..... by May
25,2012.

o Submit the corrective action plan for the continued assessment of ASR ... by June 8,2012.
» Revise the POD associated with AR1664399, ..... by June 30, 2012.....
The target for issuing the report documenting the closeout of these CAL items is November 2012.
B R1is planning to conduct a public meeting on status of the ongoing inspection activities concerning the
ASR issue at Seabrook the first week of December 2012 near the plant

Licensee/Applicant Activities

B A revised root cause report will be available by the end of September 2012.

B By the end of September 2012 or sometime in October 2012, the licensee should be ready to discuss
the details of the test they “plan” to conduct at the University of Texas. The licensee’s is currently
conducting review of the “plan.”

Outside of Scope

Michael L. Marshall, Jr. Scefp di{y
Chief {eqws
Aging Management of Structures, Electrical, and Systems Branch

Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Conte, Richard L"( .
Sent: Wednesday, Septerhbet 05, 2012 8:11 AM

To: Roberts, Darrell; Clifford, James; Miller, Chris; Wilson, Peter

Cc: Burritt, Arthur; Cook, William; Hogan, Rosemary; Jolicoeur, John; Khanna, Meena; Lamb, John; Kobetz,
Timothy; Marshall, Michael; Morey, Dennis; Milano, Patrick; Ott, William; Trapp, James; Murphy, Martin
Subject: Weekly Status on ASR

See attached as request per DRS Div. Man. - use as needed. It is mostly if not all factually based.
Other file is summary of status call that occurred in the week.

Rich Conte, Seabrook ASR Team Lead, Region |



) 337-5183 (Office)
®)6) (NRC cell)\l .




Marshall, Michael

From: Buford, Angela

Sent: Tuesday, September 11, 2012 1:15 PM

To: Marshall, Michael

Subject: RE: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers

Michael, my comments are in red below.

From: Marshall, Michael

Sent: Tuesday, September 11, 2012 11:55 AM

To: Sheikh, Abdul; Buford, Angela; Erickson, Alice

Cc: Murphy, Martin

Subject: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers

Hello Abdul, Alice, and Angie,

Please, review the response that | plan to send to Bill Cook on behalf of RASB per our discussion
yesterday. Please, let me know if you disagree, even in the slightest, with the statements below. Please,
correct technical inaccuracy and mischarterizations.

Below are RASB’s comments on the rebar and core sampling papers. RASB did not offer specific edits are
comments on portion of the paper, but overarching comments related to the recommendations in each of the
papers.

Rebar Paper

® Sampling of rebar: RASB does not believe it is necessary on a sampling basis to expose and conduct
further “augmented” examinations of the rebar. RASB does agree that the condition of the concrete
(i.e., ASR-related cracking) and the aggressive environment that some of the structures are exposed to
may increase the problems listed in the paper. Our understanding is that the plant has a current
structure monitoring program that includes inspection of the surface of the concrete for visual
indications (e.g., spalling, staining) of corrosion of the rebar. Inspection of the concrete surface for
visual indications of corrosion is effective and should provide sufficient time for the licensee to take
corrective action. The occurrence of ASR will not prevent or impede the detection of those visual
indications, and RASB does not believe there is added value in performing additional destructive
examinations outside of the current structures monitoring program.

® Analysis of groundwater: The purpose of conducting additional groundwater analysis is unclear. If the
intent is to determine whether conditions are present to cause ASR, we already know the answer is
yes. Ifthe intent is to determine whether the structure is in an aggressive environment, we already
know the answer is yes. Given that the structures are known to be susceptible to ASR and the
environment is aggressive, it would be expected that frequency of inspections conducted as part of the
structure monitoring program (or ASR monitoring program) would increase beyond the norm. We are
unsure if the progress or rate of ASR can be determined from an analysis of the groundwater.

Core Sampling Paper

® Confirmation of structural integrity: RASB does not believe taking and testing additional core bores will
establish a suitable basis to determine the strength of the structure. Such test would only provide
determination of the material properties of the concrete but may not be representatlve of the propemes
of the actual structural behavior.




® Establish an accurate baseline: RASB does believe additional core samples should be taken to confirm

the licensees assertion that the ASR is worse in the electrical tunnel, and to properly baseline the
actual extent of ASR on structures being monitored (as opposed to using visual examination to “rate”
the initial determination of degradation for each structure). The use of core bores to confirm the ASR
and to compare the severity of ASR from one location to another location would be one means to verify
the acceptability of the use of one or a limited number of locations to trend the effect of ASR and would
help to support the concept of using a FEA or other structural evaluation as a bounding analysis. The
occurrence or pattern of cracking due to ASR on the surface of a structure may vary depending of
several factors (e.g., presence/quantity of reinforcing steel, direction of exposure to moisture,
wetting/drying cycles). Therefore, non-visual examination of the suspected area may be necessary to
verify that areas identified as worst affected are truly worse effected-affected.

Other: Although the paper did not propose comparison of the concrete at the site with the tests that
licensee plans to conduct, it seems as part of the licensees effort to demonstrate the applicability of the
material and the condition of the material (e.g., artificial aging or re-creation of ASR) that additional
cores of affected areas would should be taken te and compared to the cores taken from the test
members to verify that the test members accurately reflect the concrete at the site. Testing for material
properties of both concretes, as analyzed relative to one another, would be useful in determining that
the concrete at the Texas testing site is/is not a reasonable representation of the Seabrook concrete.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael. marshall@nrc.gov

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Cook, William

Sent: Wednesday, September 05, 2012 11:21 AM

To: Murphy, Martin; Marshall, Michael; Conte, Richard; Khanna, Meena; Kobetz, Timothy; Jolicoeur, John;
Cunanan, Arthur; Burritt, Arthur; Trapp, James

Cc: Sheikh, Abdul; Buford, Angela; Milano, Patrick; Chaudhary, Suresh; Raymond, William; Philip, Jacob;
Fuhrmann, Mark; Cartwright, William

Subject: Latest Drafts of the Rebar and Core Sampling Position Papers

All,

I have revised the attached papers with the feedback | have received, to date. | think we are getting closer to a
product that we can develop a consensus on, but realize some of you have not had the opportunity to comment

or provide feedback yet. | look forward to any and all edits, additions, opposing views, comments, etc. |

2



believe the positions we develop for these two issues will support our judgment of the adequacy of the
licensee’s proposed Structures Monitoring Program, Revision 2, revised specifically to address the monitoring of
ASR affected concrete structures.

Regards,
Bill

William A. Cook

Senior Reactor Analyst,
USNRC, Region |

610) 337-5074 (wor
[m— PV



Marshall, Michael

From: Erickson, Alice

Sent: Tuesday, September 11, 2012 4:08 PM

To: ' Sheikh, Abdul; Marshall, Michael, Buford, Angela

Cc: Murphy, Martin

Subject: RE: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers
Michael,

As Abdu! highlighted, we are asking a question related to the first bullet under Rebar Paper. I'm not sure we
(license renewal) should provide such a strong position on this point untit the applicant has provided it's
response, and we have had time to evaluate it. Additionally, I'm not sure that that | entirely agree with the first
statement of the second bullet under the Core Sampling Paper. This is new information to me and | wasn't
aware that that was our position.

Alice

From: Sheikh, Abdul

Sent: Tuesday, September 11, 2012 1:05 PM

“To: Marshall, Michael; Buford, Angela; Erickson, Alice

Cc: Murphy, Martin

Subject: RE: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers

Following are my observations for your consideration:
Rebar Paper:
Please note that in one of the RAIs being sent to the applicant, the request is as follows:

a. Discuss any plans to expose additiona!l areas of ASR affected concrete, and describe how these areas will be
inspected and monitored for corrosion and loss of bond during the period of extended operation.
b. Describe how the embeds and anchors in the ASR affected structures will be inspected and monitored during
the period of extended operation.
Core Sampling Paper

As a part of contract J-4287, Task Order 13, we have asked ORNL and University of California to identify the following:

1. Approaches that can be used for determining the extent and the rate of current degradation in
compressive, tensile, shear, and bond strengths, and Poisson's ratio of the ASR affected concrete
shear walls and slab structures.

2. In-situ tests, laboratory tests or analytical methods that can be used to establish the current and future
expansion of the ASR affected concrete.

3. The effects of ASR on the shear and tensile capacity of the anchor bolts and concrete anchors.

4. Laboratory tests, field tests, or analytical methods that can be used to determine the shear and tensile
capacity of the anchor bolts and concrete anchors.

5. Approaches that can be used to determine the long-term degradation in compressive, tensile, shear,
and bond strengths, and Poisson’s ratio of the ASR affected concrete shear walls and slab structures
after all the expansion has taken place.

6. The appropriate sampling plan for concrete cores (number and size of cores) from ASR degraded
concrete for different types of tests.

We will get a draft report from University of California by end of October, 2012.

Cl2



From: Marshall, Michael

Sent: Tuesday, September 11, 2012 11:55 AM

To: Sheikh, Abdul; Buford, Angela; Erickson, Alice

Cc: Murphy, Martin

Subject: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers

Hello Abdul, Alice, and Angie,

Please, review the response that | plan to send to Bill Cook on behalf of RASB per our discussion
yesterday. Please, let me know if you disagree, even in the slightest, with the statements below. Please,
correct technical inaccuracy and mischarterizations.

Below are RASB’s comments on the rebar and core sampling papers. RASB did not offer specific edits are
comments on portion of the paper, but overarching comments related to the recommendations in each of the
papers.

Rebar Paper

® Sampling of rebar. RASB does not believe it is necessary on a sampling basis to expose and exam
rebar. RASB does agree that the condition of the concrete (i.e., ASR-related cracking) and the
aggressive environment that some of the structures are exposed may increase the problems listed in
the paper. Our understanding is that the plant has a current structure monitoring program that includes
inspection of the surface of the concrete for visual indications (e.g., spalling, staining) of corrosion of
the rebar. Inspection of the concrete surface for visual indications of corrosion is effective and should
provide sufficient time for the licensee to take corrective action. The occurrence of ASR will not prevent
or impede the detection of those visual indications.

® Analysis of groundwater: The purpose of conducting additional groundwater analysis is unclear. If the
intent is to determine whether conditions are present to cause ASR, we already know the answer is
yes. If the intent is to determine whether the structure is in an aggressive environment, we aiready
know the answer is yes. Given that the structures are known to be susceptible to ASR and the
environment is aggressive, it would be expected that frequency of inspections conducted as part of the
structure monitoring program (or ASR monitoring program) would increase beyond the norm. We are
unsure if the progress or rate of ASR can be determined from an analysis of the groundwater.

Core Sampling Paper

® Confirmation of structural integrity: RASB does not believe taking and testing additional core bores will
establish a suitable basis to determine the strength of the structure. Such test would only provide
determination of the material properties of the concrete but may not be representative of the properties
of the structure. If the concrete was not effected by concrete and known relationships were still valid, it
would be acceptable to treat the properties of material as a surrogate for the structure.

® Establish an accurate baseline: RASB does believe additional core samples should be taken to confirm
the licensees assertion that the ASR is worse in the electrical tunnel. The use of core bores to confirm
the ASR and to compare the severity of ASR from one location to another location would be one means
to verify the acceptability of use one or a limited number of locations to trend the effect of ASR. The
occurrence or pattern of cracking due to ASR on the surface of a structure may vary depending of
several factors (e.g., ...[Angie fill in]...... ). Therefore, non-visual examination of the suspected area
may be necessary to verify that areas identified as worst affected are truly worse effected.



® Other: Although the paper did not propose comparison of the concrete at the site with the tests that
licensee plans to conduct, it seems as part of the licensees effort to demonstrate the applicability of the
material and the condition of the material (e.g., artificial aging or recreation of ASR) that additional
cores of affected areas would be taken to compare to the cores taken from the test members to verify
that the test members accurately reflect the concrete at the site.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael. marshall@nrc.gov

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871 _
Email: michael.marshall@nrc.gov

From: Cook, William

Sent: Wednesday, September 05, 2012 11:21 AM

To: Murphy, Martin; Marshall, Michael; Conte, Richard; Khanna, Meena; Kobetz, Timothy; Jolicoeur, John;
Cunanan, Arthur; Burritt, Arthur; Trapp, James

Cc: Sheikh, Abdul; Buford, Angela; Milano, Patrick; Chaudhary, Suresh; Raymond, William; Philip, Jacob;
Fuhrmann, Mark; Cartwright, William

Subject: Latest Drafts of the Rebar and Core Sampling Position Papers

Ali,

| have revised the attached papers with the feedback | have received, to date. | think we are getting closerto a
product that we can develop a consensus on, but realize some of you have not had the opportunity to comment
or provide feedback yet. | look forward to any and all edits, additions, opposing views, comments, etc. |
believe the positions we develop for these two issues will support our judgment of the adequacy of the
licensee’s proposed Structures Monitoring Program, Revision 2, revised specifically to address the monitoring of
ASR affected concrete structures.

Regards,
Bill

William A, Cook
Senior Reactor Analyst,
USNRC, Region |

(610} 337-5074 (work)

©e cell) @M

—




Marshall, Michael

From: Sheikh, Abdul

Sent: Thursday, September 13, 2012 10:58 AM

To: Marshall, Michael; Buford, Angela; Erickson, Alice

Subject: RE: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers

Yesterday we discussed the items noted below. The document below states that

“RASB does believe additional core samples should be taken to confirm the licensees assertion that the ASR
is worse in the electrical tunnel.”

The following information is extracted from a write-up by Bill Raymond’s email of August 24, 2012. It clearly
shows that electrical tunnel does not have the worst cracking index or crack width.

Building Cl (mm/m) Max width (mm)
Electric tunnel 0.75 mm/m 0.40 mm
BDG 0.60 mm/m 0.33 mm
EFW 0.95 mm/m 0.20 mm
CEVA 0.45 mm/m 0.25mm
RHR 1.10 mm/m 0.20 mm

However, now core data has been obtain from the following areas with comparable or larger Cls (source FP
100705 MPR-3704).

Building Cl{(mm/m) Max width (mm)
MS/FW East 3.225 mm/m 0.40 mm
Cooling tower 1.75 mm/m 0.25 mm
SWPH 1.66 mm/m 0.40 mm
DTS (discharge) 1.45 mm/m 0.70 mm
MS/FW West 1.375 mm/m 0.50 mm
CST 1.275 mm/m 0.15 mm
ITS (intake) 0.975 mm/m 0.30 mm
FSB 0.875 mm/m 0.20 mm
SWYD 0.875 mm/m 0.20 mm
WPB 0.825 mm/m 0.30 mm
PAB 0.775 mm/m 0.20 mm

From: Marshall, Michael

Sent: Tuesday, September 11, 2012 11:55 AM

To: Sheikh, Abdul; Buford, Angela; Erickson, Alice

Cc: Murphy, Martin

Subject: RESPONSE: Latest Drafts of the Rebar and Core Sampling Position Papers

Hello Abdul, Alice, and Angie,

Please, review the response that | plan to send to Bill Cook on behalf of RASB per our discussion
yesterday. Please, let me know if you disagree, even in the slightest, with the statements below. Please,
correct technical inaccuracy and mischarterizations.

Below are RASB's comments on the rebar and core sampling papers. RASB did not offer specific edits are
comments on portion of the paper, but overarching comments related to the recommendations in each of the
papers.

C (3



Rebar Paper

® Sampling of rebar: RASB does not believe it is necessary on a sampling basis to expose and exam
rebar. RASB does agree that the condition of the concrete (i.e., ASR-related cracking) and the
aggressive environment that some of the structures are exposed may increase the problems listed in
the paper. Our understanding is that the plant has a current structure monitoring program that includes
inspection of the surface of the concrete for visual indications (e.g., spalling, staining) of corrosion of
the rebar. Inspection of the concrete surface for visual indications of corrosion is effective and should
provide sufficient time for the licensee to take corrective action. The occurrence of ASR will not prevent
or impede the detection of those visual indications.

® Analysis of groundwater: The purpose of conducting additional groundwater analysis is unclear. If the
intent is to determine whether conditions are present to cause ASR, we already know the answer is
yes. If the intent is to determine whether the structure is in an aggressive environment, we already
know the answer is yes. Given that the structures are known to be susceptible to ASR and the
environment is aggressive, it would be expected that frequency of inspections conducted as part of the
structure monitoring program (or ASR monitoring program) would increase beyond the norm. We are
unsure if the progress or rate of ASR can be determined from an analysis of the groundwater.

Core Sampling Paper

® Confirmation of structural integrity: RASB does not believe taking and testing additional core bores wili
establish a suitable basis to determine the strength of the structure. Such test would only provide
determination of the material properties of the concrete but may not be representative of the properties
of the structure. If the concrete was not effected by concrete and known relationships were still valid, it
would be acceptable to treat the properties of material as a surrogate for the structure.

® Establish an accurate baseline: RASB does believe additional core samples should be taken to confirm
the licensees assertion that the ASR is worse in the electrical tunnel. The use of core bores to confirm
the ASR and to compare the severity of ASR from one location to another location would be one means
to verify the acceptability of use one or a limited number of locations to trend the effect of ASR. The
occurrence or pattern of cracking due to ASR on the surface of a structure may vary depending of
several factors (e.g., ...[Angie fill in]......). Therefore, non-visual examination of the suspected area
may be necessary to verify that areas identified as worst affected are truly worse effected.

® Other: Although the paper did not propose comparison of the concrete at the site with the tests that
licensee plans to conduct, it seems as part of the licensees effort to demonstrate the applicability of the
material and the condition of the material (e.g., artificial aging or recreation of ASR) that additional
cores of affected areas would be taken to compare to the cores taken from the test members to verify
that the test members accurately reflect the concrete at the site.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation



301-415-2871

Email:

michael.marshall@nrc.gov

From: Cook, William

Sent: Wednesday, September 05, 2012 11:21 AM

To: Murphy, Martin; Marshall, Michael; Conte, Richard; Khanna, Meena; Kobetz, Timothy; Jolicoeur, John;
Cunanan, Arthur; Burritt, Arthur; Trapp, James

Cc: Sheikh, Abdul; Buford, Angela; Milano, Patrick; Chaudhary, Suresh; Raymond, William; Philip, Jacob;
Fuhrmann, Mark; Cartwright, William

Subject: Latest Drafts of the Rebar and Core Sampling Position Papers

All,

| have revised the attached papers with the feedback | have received, to date. | think we are getting closer to a
product that we can develop a consensus on, but realize some of you have not had the opportunity to comment
or provide feedback yet. 1 look forward to any and all edits, additions, opposing views, comments, etc. |
believe the positions we develop for these two issues will support our judgment of the adequacy of the
licensee’s proposed Structures Monitoring Program, Revision 2, revised specifically to address the monitoring of
ASR affected concrete structures.

Regards,
Bill

William A. Cook
Senior Reactor Analyst,
USNRC, Region |

(610) 337-5074 (wo
U(G) (celltS Ca




Buford, Angela

From:
Sent:
To:
Subject:

Marshall, Michael

Thursday, September 27, 2012 9:41 AM

Erickson, Alice; Buford, Angela; Sheikh, Abdul

Heads-Up: Save the Date December 12, 2012 Wednesday RE: Thank you: Venue for a
Public Meeting

Hello Abdul, Alice, and Angie,

Please,

plan on attending this tentatively scheduled meeting.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal
Office of Nuclear Reactor Regulation

301-415-2871

Email:

michael.marshall@nrc.gov

From: Conte, Richard

Sent: Wednesday, September 19, 2012 9:33 PM

To: Raymond, William; Miller, Chris; Cook, William; Screnci, Diane; Chaudhary, Suresh; Thomas, George;
Marshall, Michael; Bearde, Diane; Cass, Andrea; Farrar, Karl; Khanna, Meena

Cc: Sheehan, Neil; Tifft, Doug; McNamara, Nancy; Murphy, Martin; Spencer, Mary; Burritt, Arthur; Trapp, James;
Morey, Dennis; Milano, Patrick; Lamb, John _

Subject: Save the Date December 12, 2012 Wednesday RE: Thank you: Venue for a Public Meeting

If you are an addressee this is a tentative list of who we would expect to be at this ASR public meeting
— Please save the date. We can discuss more later and why.

At the table staff would be: Chris Miller, Me, Bill cook and Raymond. Others would be there in suppc:t.
This visit to the high school this morning was a success. It looks very accommodating over the
suggested Greek orthodox church, no parking/cafeteria, and firehouse playhouse, parking limited and
handicap access through adjacent restaurant.

Student enroliment is 740. 90 parking spaces are on campus and plenty of local parking in adjacent
streets — normal Seabrook attendance is about 50 and we are planning for 100.

Auditorium seats 700 with balcony (300-350 without balcony) and they have anti rooms that can seat
125 to 150 and another classroom style for 80 -

Overall the prospective facility is very well equipped for handicap access and to rest rooms and in a
nice location of town, in a community. Good area outside auditorium for registration and reception n
doors. :

Food service can be provided for a price; janitor service is available for 4 hours to 1000pm, we c.in
arrive at 500pm in the anti room for light dinner and final preps.

11



Contacts provided with Supenintendent of Schools, and Food Service and for local police to hire an off-
duty office. '

Student can provide audio visual fro $15/hours.

Tuesday the 11" is a basketball game and Thursday the 13 is College funding night. We need to lock
in to the 12" by Oct.. 3.

Next step till out form 30 and/or discuss with management more.

Summary of Planned Expenses:

$300-500, for auditorium with anti room.

$20-25/hr for janitor service for 4 hours or $80 to 100

XXX Food service can be paid by NRC participants.

$15/hour for 4 hours for audio visual

$Free or XX Police officer or off duty person

$XX local person to supplement audio visual — sound or video tape session but no transcript

Tent. Total without unknowns is $440 to 660

From:; Raymond, William

Sent: Wednesday, September 19, 2012 12:47 PM
To: 'Michael parent'

Cc: Conte, Richard

Subject: Thank you: Venue for a Public Meeting

Michael,

Thank you again for taking the time to meet with Rich and | today.

| was a pleasure meeting you and touring your facilities.

Newburyport HS is a fine facility that would suit our needs very well.

Thank you for holding a date for us - December 12," 5 pm to 10 pm.

We will get back to you scon as we agreed this morning, no later than October 3rd.

Thanks again,
Bill

Williaw J. Raymond
Nuclear Engineer

US Nuclear Regulatory Commission
Seabrook Station
william.raymond@nre.gov

work: 603-773-7037

Cell:[PX®

From: Raymond, William [mailto:William.Raymond@nrc.gov]
Sent: Wednesday, September 12, 2012 8:58 AM
To: 'Michael parent’




Cc: Conte, Richard
Subject: RE: Venue for a Public Meeting

Mike,

Rich Conte from NRC’s Region | Office (Philadelphia) will be at Seabrook next week.

Can we schedule a meeting to see your facilities and discuss with you the possible use of the High
School?

Rich and | will come to your office for a meeting that should take one-half hour or less.

| propose Tuesday morning, September 18", say 10:30 am. Please propose an alternative if another
time is more convenient for you.

Rich is in NH through mid-day on Friday; however, our schedule is full Thursday afternoon.

Thanks,
Bill

From: Michael parent [mailto:mparent@newburyport.k12.ma.us]
Sent: Tuesday, September 11, 2012 10:24 AM

To: Raymond, William

Subject: RE: Venue for a Public Meeting

Hi Bill,

| checked out our December schedule. Right now our auditorium is epen pretty much the entire month. It will
begin to fill up in the next month or so.

Let me know what date might work best for you. There would be a fee for use( | am not sure how much at this
point) If it is on the weekend, there would be a charge for custodial personne! depending on the anticipated
number of people who would attend.

Mike Parent

From: Raymond, William [mailto:William.Raymond@nrc.qov]
Sent: Tuesday, September 11, 2012 8:52 AM

To: 'mparent@newburyport.k12.ma.us'

Cc: Conte, Richard

Subject: Venue for a Public Meeting

Good Morning Mr. Parent,

My name in Bill Raymond. | work for the U.S. Nuclear Regulatory Commission (NRC).

The NRC regulates commercial nuclear power facilities, including the Seabrook Nuclear Station.
We are looking for a venue to hold a public meeting regarding Seabrook in the Newburyport area.
We would like to hold the meeting in December 2012 but have not yet picked the date.

Could we talk about whether Newburyport High School could be available and suitable for such a
meeting?

My contact information is provided below. Please call me at your convenience.

Thank you,

Bill

William J. Raymond
Nuclear Engineer

US Nuclear Regulatory Commission

13



Seabrook Station
william.raymond @ nre.gov
work: 603-773-7037

G e
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Thomas, George

From: Thomas, George -

Sent: Thursday, October 04, 2012 2:46 PM
To: Murphy, Martin

Subject: RE: seabrook

Marty,

b)S)

Thanks.

George

=

Sent: Thursday, October D4, 2012 2:23 PM
To: Thomas, George
Subject: RE: seabrook

Ok, thanks. Your estimate is dramatically larger than what was discussed yesterday.

From: Thomas, George

Sent: Thursday, October 04, 2012 10:26 AM
To: Murphy, Martin

Cc: Marshall, Michael; Manoly, Kamal
Subject: RE: seabrook

Marty,

®)C)

Thanks.
George

From: Murphy, Martin

Sent: Wednesday, October 03, 2012 2:20 PM

To: Thomas, George

Cc: Marshall, Michael; Manoly, Kamal

Subject: seabrook t '

George,
What is the total surface area of the containment structure that the 3 identified areas are part of ?

Marty



Marshall, Michael

From: Sheikh, Abdul

Sent: Wednesday, October 10, 2012 9:06 AM

To: Erickson, Alice; Marshall, Michael; Murphy, Martin; Thomas, George; Graves, Herman
Subject: RE: Discuss ACI 318 and applicability to ASR-Affected Structures

Another question that may be relevant is whether the following guidance provided in ACI 349 can be
used in this case in conjunction with section 1.4 and commentary 1.4 of ACI 318 code

Definition:
authority having jurisdiction (AHJ)—a federal government agency (or agencies), such as the Nuclear Regulatory Commission, the
Department of Energy, that is empowered to enforce regulations affecting the design, construction, and operation of nuclear facilities.

1.4—Approval of special systems of design or construction

Sponsors of any system of design or construction within the scope of this Code, the adequacy of
which has been shown by successful use or by analysis or test, but which does not conform to or is
not covered by this Code, shall have the right to present the data on which their design is based to
the AHJ for review and approval. The AHJ may investigate the data so submitted, and may require
tests and formulate rules governing design and construction of such systems to meet the intent of this
Code.

ACI| 318 Code Section

1.4 — Approval of special systems of design or construction

Sponsors of any system of design or construction within the scope of this Code, the adequacy of
which has been shown by successful use or by analysis or test, but which

does not conform to or is not covered by this Code, shall have the right to present the data on which
their design is based to the building official or to a board of examiners

appointed by the building official. This board shall be composed of competent engineers and shall
have authority to investigate the data so submitted, to require

tests, and to formulate rules governing design and construction of such systems to meet the intent of
this Code. These rules, when approved by the building official and promulgated, shall be of the same
force and effect as the provisions of this Code.

R1.4 — Approval of special systems of design or construction

New methods of design, new materials, and new uses of materials should undergo a period of development
before being specifically covered in a code. Hence, good systems

or components might be excluded from use by implication if means were not available to obtain acceptance. For
special systems considered under this section, specific

tests, load factors, deflection limits, and other pertinent requirements should be set by the board of examiners,
and should be consistent with the intent of the Code. The provisions of this section do not apply to model tests
used to supplement calculations under 1.2.2 or to strength evaluation of existing structures under Chapter 20.

Another item to consider is that AC| 349 was not published until after the Seabrook design was
completed. Therefore, the ACI 318 was used in the design.

| (&



From: Erickson, Alice

Sent: Wednesday, October 10, 2012 8:35 AM

To: Marshall, Michael; Murphy, Martin; Sheikh, Abdul; Thomas, George; Graves, Herman
Subject: Discuss ACI 318 and applicability to ASR-Affected Structures

When: Wednesday, October 10, 2012 10:00 AM-11:00 AM,

Where: HQ-OWFN-11B02-12p

When: Wednesday, October 10, 2012 10:00 AM-11:00 AM (GMT-05:00) Eastern Time (US & Canada).
Where: HQ-OWFN-11B02-12p

Note: The GMT offset above does not reflect daylight saving time adjustments.
LI I L PO VR 2T T2 VL 29
In this meeting, | hope to discuss the applicability of ACI 318, and to address interpretations/questions related to the ACI

Code and the ASR issue. | am still putting together a list of questions, but if you have any that you think we should
discuss, please send them to me. Ultimately, | hope to reflect the staff's position in the paper | am writing.

CONFEREN E% CALL #: 888-950-5922
« |(bX8)
Passcode.l ‘Cf(,

Draft Questions to Discuss

-

Who is considered the "sponsors” of any system of design, and who is considered the “building official?"

2. Ifthere is doubt that a part or all of a structure meets the safety requirements of the Code (i.e. concrete
degradation due to alkali-silica reaction), are the provisions provided in Chapter 20 the best approach for
assessing the structure or is there guidance that would better suit this situation?

3. Are there any provisions of ACI 318 that would allow mode! testing to demonstrate that an existing structure
affected by ASR still meets the Code requirements?

4. Does the NRC view the proposed testing at Texas as an acceptable method of evaluation to demonstrate
operability? :

5. Should ACI design and construction material property relationships be used as the standard for operability of

aged/cured concrete and/or ASR affected concrete?



Buford, Angela

R
From: Buford, Angela
Sent: Wednesday, October 24, 2012 8:12 AM
To: Conte, Richard
Subject: RE: Status Call for 1030am Wednesday Oct. 24 (Tomorrow)

I'll participate on the call.

From: Conte, Richard

Sent: Tuesday, October 23, 2012 5:17 PM

To: Thomas, George; Buford, Angela

Subject: FW: Status Call for 1030am Wednesday Oct. 24 (Tomorrow)

Not sure you have time to join us George. Angie, How about you?

From: Conte, Richard

Sent: Tuesday, October 23, 2012 4:55 PM

To: 'Willoughby, Paul'; 'OKeefe, Michael'; Noble, Rick; Brown, Brian; Vassallo, Theodore

Cc: Raymond, William; Burritt, Arthur; Buford, Angela; Cook, William; Chaudhary, Suresh; Raymond, William
Subject: Status Call for 1030am Wednesday Oct. 24 (Tomorrow)

1. Miscellaneous Administrative matters:

a. NRC staff would like to set date for public meeting Dec. 11 — NextEra participate in poster
session 6-7, then meeting with NRC staft presentation 7-9 — at liberty place in NH.

b. Status of brief for and when change of commitment for Prism Test will be in?

c. We need a week to review material on certrec for R&D material and construction specs along
with the overview document. Can we do the brief by teleconference on the First Wednesday
after a week as gone by.

d. When will Phase 1lI walkdowns be completed.

e. Status of sample review of areas with CCl between 1.0 mm/m and 1.5mm/m.

f. Readiness for next week inspection final week and exit/outbrief.

2. We still have questions as to why NextEra's OD procedure was not followed for the 4 areas of primary
containment potentially affected by ASR: 1)safety margins appear to be reduced even if by
conservative bounding calcs.; 2) cracking in the area has yet to be established as passive, therefore, it
must be assumed to be active unless proven otherwise; 3) pattern cracking along with the other

experience of ASR confirmed in other structures seem to point to degradation.

3. Other technical details with the Eng. Evaluation from team.including what moie needs to be done
beside monitoring per the Structures Monitoring Program.

4. We are still looking at your IWL process used in October 2012, picase have report available for
inspection next week — it appears that the only passive crack criterion is 40 mils for further evaluation.

1 )7



Rich Conte, Seabrook ASR Team Lead, Region |
(6_10) 337-5183 (Office)
- |PX®) NRC cell)

—_—



Buford, Angela

A
From: Cook, William
Sent: Tuesday, October 30, 2012 12:04 PM
To: Buford, Angela
Subject: RE: Change in plan due to weather
Attachments: Draft Notes from NRR Regarding FP Structural Eval.docx

As requested. See you tomorrow. Call if you need anything further.
Bill

From: Buford, Angela

Sent: Sunday, October 28, 2012 3:37 PM
To: Conte, Richard; Cook, William

Cc: Marshall, Michael

Subject: Change in plan due to weather

Hi Bill and Rich,

After my flight to NH being cancelled and a couple of unsuccessful attempts to switch airlines, it appears Airline
service is suspended from BW| for tomorrow (Monday) and for some portion of Tuesday. For now | am having
the travel service reschedule me for a flight Tuesday midday, and hopefully the weather will cooperate.

| plan to be in the office tomorrow unless conditions are such that they close NRC HQ.

| can be reache(f,ql(bxs)

Thanks,

Angie



Buford, Angela

A
From: Cook, William
Sent: Thursday, October 25, 2012 3:47 PM
To: Buford, Angela
Subject: : RE: Schedule for Next Week
Attachments: Actual Capacity Rev 2.docx

No problem. After talking with Bill Raymond, revised the “cartoon” for Operability Determination Margins
Approach. Please take a look and I'll give you a cali.

From: Buford, Angela

Sent: Thursday, October 25, 2012 3:33 PM
To: Cook, William

Subject: RE: Schedule for Next Week

|(b)(6) |(so | haven’t gotten a chance to
check my messages if you called my desk) Sorry about that! Feel free to dial my cell —|®®

From: Cook, William

Sent: Thursday, October 25, 2012 3:24 PM
To: Buford, Angela

Subject: RE: Schedule for Next Week

Are you work at home today?

From: Buford, Angela

Sent: Thursday, October 25, 2012 3:21 PM
To: Cook, William

Subject: RE: Schedule for Next Week

Are you going to the site on Friday? Or will that just be a travel day?

Weather permitting — | hope we miss that hurricane!

From: Cook, William

Sent: Thursday, October 25, 2012 3:19 PM
To: Buford, Angela

Subject: RE: Schedule for Next Week

Planning to fly up Monday morning, weather permitting and flying out Friday am.

From: Buford, Angela

Sent: Thursday, October 25, 2012 3:15 PM
To: Cook, William

Subject: Schedule for Next Week

Hi Bill,



Marshall, Michael

N
From: Sheikh, Abdul
Sent: Tuesday, November 13, 2012 7:58 AM
To: Marshall, Michael
Subject: RE: QUESTION: Seabrook ASR Meeting Notice for Public Meeting Dec. 11, 2012

| can attend if needed.

From: Marshall, Michael

Sent: Tuesday, November 13, 2012 7:54 AM

To: Erickson, Alice; Sheikh, Abdul

Subject: QUESTION: Seabrook ASR Meeting Notice for Public Meeting Dec, 11, 2012

Hello Abdul and Alice,
| would like one you to plan on attending this meeting, are you available? My preference is for Abdul.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Conte, Richard

Sent: Sunday, November 11, 2012 8:19 AM

To: RIDRSWORKFLOW RESOURCE; Bearde, Diane

Cc: Cook, William; Raymond, William; Chaudhary, Suresh; Burritt, Arthur; Trapp, James; Marshall, Michael,
Murphy, Martin; Khanna, Meena; Wilson, Peter; Miller, Chris; Trapp, James; Sheehan, Neil; Screnci, Diane; Tifft,
Doug; McNamara, Nancy; Lamb, John

Subject: Seabrook ASR Meeting Notice for Public Meeting Dec. 11, 2012

Diane, nice job on initial draft, you went to the right model.

Workflow please keep at subdirectory in below link. Go to final format for final concurrence until we get to the
ADAMS point. '

G:\DRS\Seabrook Concrete\Media-Pub\Dec 11 Meeting 2012\2012 Seabrook ASR public meeting notice .docx

Marty and Michael | am assuming you are coming. Michele Evans and Chris Miller are the only Executives that |
am aware of unless your managers want to come. We can arrange to give Michele a nonRad tour of affected
areas on the day of the event in the morning. | do not believe she has recently been there. File is attached for
your review as well as for others.

Please review by Wednesday’s ASR Working Group Nov. 14, 200pm.

Rich Conte, Seabrook ASR Team Lead, Region |
{610) 337-5183 [Office)
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Buford, Angela

——
From: Buford, Angela
Sent: Monday, November 19, 2012 12:40 PM
To: Cook, William
Subject: Comments on 2012-009
Attachments: IR_2012-009_11-13-12 BUFORD.docx

Bill, attached are my comments on 2012-009. 1 also provided them to Michael Marshall.

There is one part I'd like to discuss with you that | would rather convey verbally instead of as a comment in th-e
document, with regards to anchorage (right now | have a comment there that is just a bunch of question maiks)
— When you have time, give me a call to discuss that part.

nd will be in the office tomorrow.
- ~

¢

I'm working from home today:

From: Buford, Angela

Sent: Monday, November 19, 2012 8:37 AM

To: Marshall, Michael

Subject: As Requested: FW: Inspection Report Comments

Michael, please see my comments on the inspection report.

From: Angela Buford [®/®)

Sent: Monday, November 19, 2012 8:36 AM
To: Buford, Angela ,

Subject: Inspection Report Comments




Marshall, Michael

R
From: Buford, Angela
Sent: Monday, November 19, 2012 8:37 AM
To: Marshall, Michael
Subject: As Requested: FW: Inspection Report Comments
Attachments: IR_2012-009_11-13-12 BUFORD.docx

Michael, please see my comments on the inspection report.

From: Angela Buford"t:z:s)
Sent: Monday, Nove r 19, 2012 8:36 AM T
To: Buford, Angela B
Subject: Inspection Report Comments

CZ
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0, UNITED STATES
& 2 NUCLEAR REGULATORY COMMISSION
2 f REGION |
5 ‘g 2100 RENAISSANCE BOULEVARD, SUITE 100
“4, & KING OF PRUSSIA, PENNSYLVANIA 19406-2713

Mr. Kevin Walsh

Site Vice President

Seabrook Nuclear Power Plant
NextEra Energy Seabrook, LLC
c/o Mr. Michael O'Keefe

P.O. Box 300

Seabrook, NH 03874

SUBJECT: SEABROOK STATION, UNIT NO. 1 - CONFIMATORY ACTION LETTER
FOLLOW-UP INSPECTION - NRC INSPECTION REPORT 05000443/2012009

Dear Mr. Walsh:

On November 2, 2012, the U. S. Nuclear Regulatory Commission (NRC) completed a team
inspection at Seabrook Station, Unit No. 1. The enclosed inspection report documents the
inspection results, which were discussed on November 2, 2012, with you and other members of
your staff.

The team inspection examined activities conducted under your license as they relate to safety
and compliance with the Commission’s rules and regulations and with the conditions of your
license. Specifically, the team reviewed selected procedures and records, observed activities,
and interviewed station personnel regarding the adequacy of NextEra's actions to address the
impact of Alkali-Silica Reaction (ASR) on reinforced concrete structures. The team reviewed
selected Confirmatory Action Letter (CAL) 1-2012-002 commitments for adequacy and closure.

Based upon the inspection team on site and in-office reviews, five CAL items were reviewed
and closed, as documented in the enclosed report. The remaining six CAL items will be
reviewed during our second planned follow-up inspection scheduled for completion in early
2013.

The inspection team identified NextEra's methods for assessing the impact of ASR on
reinforced concrete structures technically sound and generally thorough. The approach of
comparing the available design and as-built construction margins to a conservatively R
established lower bound ASR affect, on these established margins, was appropriate. The team
concluded the assumed lower bound values, deveioped from research data, provide a
reasonable interim operability basis until further testing and engineering analysis supponts a
final operability determination and addresses the uncertainties in identifying the current leve!
and progression of ASR at Seabrook Station.



K. Walsh 2

In accordance with 10 CFR 2.390 of the NRCs "Rules of Practice,” a copy of this letter, its
enclosure, and your response (if any) will be available electronicaily for public inspection in the
NRC Public Document Room or from the Publicly Available Records (PARS) component of the
NRC's document system (ADAMS). ADAMS is accessible from the NRC website at

hitp://www nrc.qov/reading-rm/adams.html (the Public Electronic Reading Room).

Sincerely,

Christopher G. Miller, Director
Division of Reactor Safety

Docket No. 50-443
License No: NPF-86

Enclosures:

1. Inspection Report No. 05000443/2012009
w/ Attachment: Supplemental Information

2. Confirmatory Action Letter 1-2012-002

cc w/encl: Distribution via ListServ
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Docket No.:

License No.:

Report No..

Licensee:

Facility:

Location:

Dates:

inspectors:

Accompanied by:

Approved by:

U.S. NUCLEAR REGULATORY COMMISSION

REGION |

50-443

NPF-86

05000443/2012009

NexiEra Energy Seabrook, LLC

Seabrook Station, Unit No. 1

Seabrook, New Hampshire 03874

June 18, 2012 to November 2, 2012

W. Cook, Team Leader, Division of Reactor Safety (DRS)

S. Chaudhary, Reactor Inspector, DRS

W. Raymond, Senior Resident Inspector

A. Buford, Structural Engineer, Division of License Renewal,
Office of Nuclear Reactor Regulation (NRR)

G. Thomas, Structural Engineer, Division of Engineering, NRR

Dr. Kent Harries, Professor of Structural Engineering,
University of Pittsburg

Richard Conte, ASR Project Manager
Division of Reactor Safety

Enclosure



SUMMARY OF FINDINGS

IR 05000443/2012009; 06/18/2012 - 11/02/2012; Seabrook Station, Unit No. 1; Confirmatory
Action Letter (CAL) Follow-up Inspection Report.

This report covered three weeks of onsite inspection and four months of in-office review by
region based inspectors and headquarters reviewers to assess the adequacy of actions taken
by NextEra to address the identification of Alkali-Silica Reaction (ASR) in reinforced concrete
structures at Seabrook Station. The NRC's program for overseeing the safe operation of
commercial nuclear power reactors is described in NUREG-1649, “Reactor Oversight Process,”
Revision 4, dated December 2006.

Cornerstone: Mitigating Systems

During this inspection the team examined six of the eleven commitments identified in
Confirmatory Action Letter No. 1-2012-002, dated May 16, 2012. These commitments involve
actions taken and planned by NextEra to address the degradation of reinforced concrete
structures at Seabrook Station due to ASR. Based upon the team'’s onsite inspection activities
and detailed in-office reviews during this inspection of CAL items, the team closed CAL ltems
#1, #3, #5, #6 and #10. The team reviewed CAL ltem #2, but did not close this item based upon
additional work needed by NexiEra to appropriately address and document this issue. The
details of the team’s review of each CAL item and the observations pertaining to the adequacy
of NextEra's actions to address their commitments to the NRC, to date, are documented in the
enclosed report.

The team acknowledged NextEra's plans to conduct performance testing of large scale test
specimens (both control and ASR-affestedASR-affected) and then apply the data to evaluate
the current impact of ASR on Seabrook Station concrete structures and to develop appropriate
actions for the continued monitoring of the ASR-ASR-affected structures. Information from the
test program will also be used to make appropriate modifications to the existing structural
monitoring program for ASR susceptible structures. The adequacy of NextEra's proposed test
program will be evaluated during the second CAL Foliow-up inspection, consistent with CAL
Item #8. The team verified during this inspection that NextEra‘s will not finalize thei~its Interim
Assessment and Prompt Operability Determinations until: 1) the degree of ASR degradation on
station reinforced concrete structures is established within the design and licensing basis; 2)
definitive margins are established to the design basis limits; and 3) the progression of ASR is
appropriately monitored and demonstrated to ensure adequate margins are maintained for the
duration of the current operating license.

The team also clarified NextEra's current position that no structure at Seabrook Station will be
precluded from continued monitoring for the affects of ASR unti! a satisfactory petrographic
examination has been completed on that structure to confirm the absence of ASR or that ASR is
no fonger active. The adequacy of NextEra’s Structures Monitoring Program will be evaluated
in the second follow-up inspection, consistent with CAL Item #9.

iit Enclosure



As highlighted in Section 9.0 of the enclosed report, the team identified additional 1ssues for
follow-up during the second inspection. These issues and the remaining CAL ltems will be
examined and assessed for adequacy prior to the closeout of CAL 1-2012-002.

il Enclosure



REPORT DETAILS

1.0 Background

Alkali-Silica Reaction (ASR) is a chemical reaction in concrete that can change the physical
properties. In June 2009, NextEra identified potential degradation in below grade concrete
structures at Seabrook. In August 2010, NextEra completed petrographic evaluation of
concrete core samples which confirmed ASR as the degradation mechanism. The degraded
condition in Seabrook Category | structures was evaluated in the Corrective Action Program via
a prompt operability determination (POD) in September 2010, and revised in April 2011,
September 2011 and May 2012. The initial PODs (Revisions 0 and 1) addressed the B electric
tunnel (AR581434) where ASR was first discovered. Five other buildings were identified via the
extent of condition (EOC) review and the evaluation of core samples taken from these
structures (AR1664399). The PODs were updated as new information became available and
revised analytical techniques were incorporated.

NextEra initially used the results of mechanical testing of concrete cores to assess the degree of
structural degradation due to ASR. This is the traditional method described in American
Concrete institute (ACI) 228.1R for assessing existing concrete structures. NextEra tested the
cores for compressive strength and elastic modutus. NextEra used the methods defined in
construction and design code AC! 318-1971 to evaluate the structural capacity (operability) of
the ASR-ASR-affected buildings. However, the mathematical relationships in ACI-318 are
based on empirical data from testing of non-degraded concrete and these relationships may not
hold true for all stages of ASR-affectedASR-affected concrete.

After further review of industry experience and literature periaining to ASR, NextEra engineering
concluded that the core test data was not indicative of structural perfformance of ASR-ASR-
affected reinforced concrete structures. NextEra's engineering evaluation states that once
removed from the structure, concrete cores are no longer subject to the strains imposed by the
ASR-related expansion or restraints imposed by the reinforcing cage. CenfinementThe
engineering evaluation also states that confinement provided by steel reinforcing steet-bars
{rebar) and other restraints limits ASR expansion of the concrete within the structure, which
reduces-the-extentof-deleterious-erasking-and the resuiting reduction of concrete material
properties. Therefore, NextEra concluded that the reduction of mechanical properties observed
in mechanical testing of cores is not representative of in-situ concrete performance. NextEra's
current position is that the mechanicaliesttesting of coress-are_is only useful as a diagnostic
tool to confirm the presence of ASR. Based on the above, NextEra stopped taking cores to
evaluate_mechapical properties of structures impacted by ASR and revised theirits approach.
NextEra’s current approach for assessing structural integrity and operability is to compare
available design margins to an assumed reduction in structural capacity due to ASR.

The extent of ASR at Seabrook was documented in a baseline walkdown review of station
structures. The review identified the visual signs of ASR through the presence of crack
patterns, ASR pewderand-gel in wet and powder forms, and/or discoloration/dark staining. The
walkdown objectives were to: identify and assess apparent ASR degradation including
estimated expansion; identify the condition of concrete in the vicinity of supports that show ASR
distress,; and, identify the current or past areas of water intrusion. The walkdown results were
entered into the corrective
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action program (AR1757861) and have established NexiEra's current baseline condition
assessment of Seabrook structures, in conjunction with six-month crack indexing measured on
selected structures to trend the progression of ASR and thereby establish a rate of degradation.

As stated above, NextEra's operability evaluations are based upon an examination of available
design margins and a presumed ASR reduction in structural design capacity. The details of this
methodology and related assumptions are developed in NextEra's Interim Assessment

(FP 100716). The assessment assumed lower bound values for potential reductions in concrete
material properties based on industry test data of small scale test specimens. The assessment
focused on the structurat-desigr-atiributesengineering properties that are the most sensitive to
ASR afiects {i.e., out-of-plane shear capacity, lap splice development length, and anchorage
depth). Compressive strength of concrete is also affected, but less so in the early stages of
ASR. The assessment determined the struclures were suitable for continued service pending
further evaluation of structural performance based on a proposed full-scale testing program
representative of Seabrook concrete structures. The test programs have been initiated at the
Ferguson Structural Engineering Laboratory at the University of Texas, with testing to be
completed in 2013 and the results reported in 2014.

2.0 Confirmatory Action Letter 1-2012-002

Confirmatory Action Letter (CAL) 1-2012-002, dated May 16, 2012, was written to confirm
commitments by NexiEra with regard to planned actions to evaluate the degradation of
Seabrook reinforced concrete structures due to ASR. In response to the CAL, NextEra
committed to provide information to the NRC for the staff to assess the adequacy of NextEra's
corrective actions to address this significant condition adverse to quality. CAL 1-2012-002 is
provided as an Enclosure to this report. Based on the results of this inspection, CAL Items #1,
#3, #5, #6, and #10 are closed; CAL ltem #2 is updated; and CAL ltems #4, #7, #8, #9, and #11
remain open pending NRC review in Inspection Report 2012-010.

3.0 Review of Operability Determinations and the Interim Assessment
{CAL Hems #1, #3, and #5)

3.1 Inspection Scope

The team reviewed the PODs for the B Electric Tunnel of the Control Building (POD 581434)
and buildings identified in NexiEra's extent-of-condition review (PODs 1664399 and 1757861).
As discussed in Section 1.0 above, these PODs were revised fo reflect a change in the
approach taken by NexiEra to evaluate the structural integrity of the station reinforced concrete
buildings. Revision 2 of the PODs provides the current quantitative and qualitative analyses of
the ASR-induced changes in concrete properties, as further detailed in the licensee's interim
Assessment. The team reviewed the supporting documentation for each significant structural
design attribute and conducted multiple interviews and discussions with the responsible NextEra
engineering staff and consultants. The team used 10 CFR Part 50, Appendix A, and

10 CFR Part 50, Appendix B, Criterion XV, “Corrective Action,” and Criterion X!, “Test Control,”
as the regulatory basis to assess the adequacy of NextEra's actions to address ASR affects on
safety-related Category 1 and in scope Maintenance Rule reinforced concrete structures. The
team also used the established code relationships from ACY 318-1971 to independently assess
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the engineering calculations and analyses performed by NextEra. Lastly, the team used NRC
inspection Manual, "Part 9900 — Operability Determination and Functionality Assessments for
Resolution of Degraded or Nonconforming Conditions Adverse to Quality or Safety,” to evaluate
the licensee's approach to assessing this significant condition adverse to quality.

The extent-of-condition PODs (Revisions 0 and 1) addressed five buildings (AR 1664399) using
the fnechanical testing data gathered from concrete core samples. These five structures ..--{ Comment [A1]: Do we need to resolve a

include the containment enclosure building (CEB), the access tunnel to the radiologicaliy fﬂfﬁf&ﬂﬁiﬁ; ?32"33352?3327&?& earter

controlled areas (RCAW), the emergency feedwater (EFW) pump house, the residual heat to conflrm the presence of ASR, and then we
removal (RHR) equipment vault (EV), and the diesel generator building (DGB). During say they used the data from the cores for the
implementation of ASR Structures Walkdown (FP 100705), NextEra identified additional ASR Finile element analysis

affectedASR-affected concrete in both Category 1 and Maintenance Rule structures including:
the condensate storage tank enclosure, the control building air east intake, the service water
cooling tower, the A electrical tunnel, the fue! storage building, the east pipe chase, the west
pipe chase, the pre-action valve room, the primary auxiliary building, the service water pump
house, the mechanical penetration area (which includes portions of the outer containment wall),
and the waste processing building (AR1757861).

The team also conducted a detailed review of Foreign Print (FP) 100716, “Seabrook Station:
Impact of Alkali-Silica Reaction on Concrete Structures and Attachments,” Revision 1, which is
the initial evaluation of concrete structures at Seabrook Station and provides the basis for
continued operability of affected structures for an interim period. As documented in FP 100716,
this interim evaluation will be followed by a second evaluation that “will assess the long-term
adequacy of the concrete structures considering the results of the full-scale structural testing
program, other in-progress test programs, and resuits from periodic monitoring of the
structures.”

3.2  Findings and Observations

The team identified no findings in this area and CAL Items #1, #3 and #5 are closed. Based on
a detailed review of the PODs, referenced white papers and associated engineering analyses,
including an independent verification of a number of supporting calculations, the team
determined NextEra's interim operability bases were appropriate. Given the current extent of
ASR, there is reasonable expectation that the affected reinforced concrete structures at
Seabrook Station will remain capable of performing their intended functions for an interim
period, while NextEra continues to monitor the condition and complete detailed testing and
further engineering analyses. Noteworthy observations pertaining to the team's review of the
PODs and Interim Assessment follow:

3.2.1 Operable, but Degraded/Nonconforming

Based upon a detailed review of the quantitative and qualitative analyses documented in the
PODs and Interim Assessment, the team determined NextEra had appropriately demonstrated
that the ASR impacted structures were operable, but degraded/nonconforming. NextEra
demonstrated that the structures maintained structural integrity for design basis loads and load
combinations for normal, accident and environmental extreme conditions (including seismic).
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The team indentified no inadequacies in the conclusion that ASR impacted structures were
currently operable, but degraded or nonconforming.

The team observed that 24 locations (including containment) had been identified via NextEra's
ASR Structures Walkdown as having patterned cracking with a combined crack index (CCl) of
greater than 1.0 mm/m. Per the Structures Monitoring Program (ES 1807.031), Attachment 3,
revised in July 2012, a CCi of >1.0 mm/m requires a structural evaluation. NextEra's Interim
Assessment, Section 2.1.2 documents an engineering judgment that biased the performance of
detailed structural evaluations to the 11 locations with a CCl > 1.5 mm/m. Aithough not
explicitly stated in Section 2.1.2, the team learned from discussions with NextEra engineers that
the locations with a CCl of between 1.0 and 1.5 mm/m (13 locations) were considered bounded
by the 11 areas subjected to a detailed evaluation. The lack of a documented structural
evaluation for the 13 locations with a CC| of between 1.0 and 1.5 mm/m was considered a minor
performance deficiency. NextEra acknowledged this procedurat implementation error and
entered the issue into their Corrective Action Program (AR 1804477 and AR 1819080). A
structural evaluation was completed for containment and reviewed by the team prior to the
completion of the inspection period (see Section 3.2.8). However, the evaluations for the
remaining locations are yet to be completed. Based upon team review of the competed
structural evaluations, to date, there is a reasonable expectation that structural integrity (and
operability) of the locations yet to be evaluated by NextEra will be sufficiently demonstrated.
Notwithstanding, the team will examine these evaluations in the next CAL follow-up inspection
report.

Near the conclusion of this inspection period, NextEra completed the POD for containment

(AR 1804477). Preliminary review by the team identified a few areas for follow-up during the
second CAL follow-up inspection. Specifically, the team wili pursue NextEra's evaluation of the
potential for chemical pre-stressing of rebar (reference Section 3.2.8) and review NextEra’s
future plans for monitoring the localized areas (three) of presumed ASR (not petrographically
verified) on the containment outer wall (reference Section 6.0).

3.2.2 Concrete Material Properties - Compressive Strength and Elasticity Modulus

In Revision 2 of POD 581434 for the B Electrical Tunnel, NextEra concluded that there is no
loss of concrete compressive strength due to ASR. This conclusion was based on testing of

15 cores (12 ASR-affected concrete and 3 control locations), which showed an average strength
of 5143 pounds-per-square-inch (psi) for the ASR-affectedASR-affected cores and 4880 psi for
the control cores. NextEra concluded that ASR had increased the stiffness of the electric tunnel
walls because the compressive strength in the ASR impacted concrete was higher than in the
control core samples. Team review of the supporting concrete core data did not validate
NextEra's conclusion.

Concrete compressive strength can vary due to variations in in-place concrete strength. The
team determined that 12 cores were obtained from six locations in an ASR suspect wall in the B
electrical tunnel. Testing produced compressive strength values ranging from a low of 4220 psi
to a high of 6610 psi. The mean strength value of these samples is 5143 psi with a standard
deviation of 630 psi. The three cores taken from a control area (presumed ASR free) measured
4630, 5350 and 4660 psi. The mean value of these samples was 4880 psi, with a standard
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deviation of 580 psi. Team review of the B electrical tunnel data determined that the
compressive strength measured in 2011 is about 2 percent lower than the measured cylinder
strength values from 1979. Fhese-values-do-not-chow-an-increase-in-strength-ever-25-years—as
would-be-expescted-as-consrete-contintes-te-eureConirarily, concrete strength is expected to
increase with age and curing. However, given the inherent variability in concrete material
properties and the significant variation in the data from the B electric tunnel, the team could not
conclude that there was a significant loss of compressive strength or that the affect of the ASR
was to increase the compressive strength. In addition, this conclusion is different than the 22
percent measured compressive strength reduction (compared to the 1979 cylinder test resuits)
that had been previously identified by NextEra from initial core sample results and reported in
NRC inspection Report 05000443/2011007. In contrast to the B electric tunnel results, the
measured compressive strength values in the other ASR-affested ASR-affected buildings
suggest a different trend. In general, the measured core sample compressive strengths in the
RCA walkway, EFW pump house, RHR EV and EDG buildings in 2011 were higher than the
original compressive strength values in 1979 (as expected). This 2011 core sample data shows
an average increase of 56 percent.

For modulus of elasticity, although individual cores showed a modulus that was reduced
{compared to design), the average modulus value in the RCA walkway, RHR EV, EFW pump
house and DGB was within 20 percent of the design modulus value (+20 percent is acceptable
by ACI 318). For the CEB, the average modulus was just beyond (low) the 20 percent
allowable. The team noted that modulus values at individual core locations could be lower than
design and that NextEra had conservatively used these lower measured modulus values to
assess the implications of ASR on structural performance.

Based on the above, the team determined that the core sampling and material property testing
completed, to date by NextEra, has not conclusively established the current impact of ASR on
concrete material properties (specifically for compressive strength and modulus of elasticity).
However, an adverse trend in concrete material properties is indicated and supported by a
literature review and available research data. Notwithstanding, review of the core sampie data
does indicate that the concrete compressive strength remains considerably above the specified
design strength value of 3000 psi (or 4000 psi, where used in construction). The team plans to
examine this area further in the second follow-up inspection with respect to adequacy of the
Structures Monitoring Program.

study were based on field investigation of CEB concrete that correlated a visual rating of ASR
with core test results (FP100696 and FP 100700). The CEB study included a parametric
analysis that: evaluated the building in a static, three dimensional finite element analysis (FEA)
to determine the response (forces and moments) to operating basis earthquake and safe
shutdown earthquake seismic loads before and after ASR damage; calculated the section
capacities; calculated demand-to-capacity ratios (DCRs); and, compared the DCRs of ASR
degraded walls to undamaged walls. The analyses showed that the seismic acceleration
profiles, the in-structure response spectrum, and the distribution of forces and moments were
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not significantly impacted by ASR-affectedASR-affected properties. Similarly, the effect of the
reduced modulus on the response of below-grade, ASR-impacted structures was evaluated.

For below grade structures, NextEra determined that the structural response remained in the

rigid range with no appreciable amplification of the ground response spectra. The seismic
response of the structure along with the attached equipment (cable trays and supporis) and
anchor loads remained unchanged, with no affect on operability due to ASR. The team noted
that these studies validated previous analyses that the reduced modulus of elasticity had

minimal impact on the seismic response of walls and attached equipment, The team concluded _
that NextEra's assessment of this ASR-affested ASR-affected design attribute was appropriate

for the interim operability determination.

3.2.4 Shear Capacity

NextEra analyzed the impact of ASR on the B Electric Tunnel using a FEA 1o compare the
shear capacity versus demand for seismic and hydrodynamic loads. The FEA used the
ACI-318 Code, Section 11.4.1 equation for shear stress which relates shear stress to the square
root of compressive strength. NextEra assumed a lower bound 25 percent reduction in
out-of-plane shear capacity due to the affects of ASR. The team noted that NextEra's design
calculation (CD-20, dated 3/28/83) used the average 28-day compressive strength value

(5459 psi) to establish the design shear capacity. However, the FEA used the specified design
concrete strength of 3000 psi to compare the available design capacity to design load. The use
of the 3000 psi vice 5458 psi value in the FEA approximates the assumed 25 percent lower
bound value ASR affect on out-of-plane shear capacity. The licensee identified additional
conservatism in their analysis based upon the B electrical tunnel average measured core
sample compressive strength value of 5140 psi. NextEra's FEA concluded that adequate
margin was available. The team acknowledges that. 1) some additional margin may be credited
due to the compressive strength of core samples exceeding the design minimum value of

3000 psi; and 2) the assumed 25 percent reduction in shear capacity is conservative because of
the uncertainty with respect to the actual impact of ASR on concrete tensile strength during the
early stages of ASR. The team viewed the use of a FEA to assess lower bound ASR affects as
appropriate and insightful, but not conclusive, pending further testing and engineering analysis
planned by NextEra.

3.2.5 Anchorage

NextEra evaluated the impact of ASR-afectedASR-affected concrete on the performance of
anchors, including cast in place anchors, drilled in anchors and reinforcing steei anchorage.
The potential impact of micro-cracking caused by ASR can_negatively impact anchorage
capacity i istribut _ Petrographic analysis of Seabrook
concrete cores showed that concrete quality was good with relatively small cracks indicating
minimal impacts on stress distribution. NextEra’s evaluation was supported by anchor
performance testing conducted on ASR degraded specimens (FP100718). The tests showed
satisfactory performance of the anchors in concrete test specimens, although dissimilar in
composition and compressive strength compared to Seabrook structures. NextEra’'s
evaluations illustrated that the assumed reductions in capacity due to ASR degradation were
offset by established design margins (FP100716). The team concluded that NextEra's interim
anchorage operability assessment was satisfactory. However, based upon the limitations of the
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testing performed, to date, NextEra pfans to conduct further testing. Planned testing involves
anchors installed in ASR-affestedASR-affected test specimens that more accurately reflect the
reinforced concrete structures and anchor configurations at Seabrook.

3.2.6 Review of Finite Element Analysis Modeling

As discussed in Sections 3.2.3 and 3.2.4, NextEra used finite element analysis to evaluate the
affects of ASR on certain structures and design attributes. The team noted that the input data
for the compressive strength and modulus of elasticity for the CEB model were determined
based on a visual examination of CEB walls and only a few directly obtained core sample
material propenties. The observed crack patterns/dimensions were correlated to a damage
rating index (DRI} and associated concrete material properties from test data obtained from core
samples taken from severa! different structures. The input data for poisson ratio was derived
exclusively from industry data. NextEra acknowledged the limitations of this input data, but in
FP 100696 deemed the approach justified because the analysis was a parametric study of the
CEB seismic response, comparing design values to ASR-affestedASR-affected values. The
team concluded this FEA approach was useful and insightful for providing reasonable
expectation of operability for the intenm period, but not conclusive with respect to the current or
projected state of ASR impact on the CEB. As discussed in Section 8.0, the parametric analysis

results will have to be reevaluated following testing and prior to finalizing the PODs, .. -{ Comment [A6): Staff did not agree with ihe
) boundary conditions indicated in the licensee’s
. finite element analysis. Technical justification or
3.2.7 Lap Splice Strength modification of the boundary condition
assumplions is needed, but doesn't affect
operability.

Section 6.3 of the Interim Assessment addressed reinforcement lap splice degradation as
another design attributed impacted by ASR. In accordance with the licensee’s lower bound
value of a 40 percent reduction in lap splice strength, NextEra's review of design calculations
identified several structures with insufficient margin to accommodate this assumed ASR affect.
NextEra was able to recover margin by adjusting the ACI Code 318 prescribed design load
factors for predicted dead load and/or hydrostatic loads. The team examined this method for
margin recovery and found it satisfactory for the interim operability assessment, but concluded it
would not be acceptabie for a final operability determination under the current licensing basis.

3.2.8 Concrete Confinement and Rebar Pre-Stressing

Team review of FP 100716, Sections 2.1.2 and 4.1.3, identified that the interim engineering
evaluation stated, "since ASR has a negligible impact on structura! demand, the impact of ASR
on structures and structural attachments can be assessed solely on the basis of changes in
capacities.” The team observes that restraint to ASR expansion, from concrete confinement by
reinforcement and/or other external constraints, causes chemical pre-stress in the structural
members. The consequence is increased compressive stresses in concrete and increased
tensile stresses in the rebar cage, as long as the restraint is sustained. The team observed that
this ASR-induced pre-stress has been addressed only qualitatively in the Interim Assessment
and containment structural evaiuation (AR 1804477). The team finds this acceptable for interim’
operability determinations. However, the team's preliminary engineering judgment is that a
guantitative evaluation is more appropriate for a final operabihty assessment of this condition.
Further, it should be recognized that the ASR-induced pre-stress varies with time, depending on
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the degree of restraint and may not be sustained through the service life of the affected

structure.
The team concludes that chemical pre-stress, if sustained, may show some beneficial effect in
terms of stiffness and gross ultimate structural strength’ but it may also result in an increasein . .--[C t [A7]: Any potential beneficial

inforcement. As stated above. the team ‘s iudame ntis aspects of ASR should not be considered.
structural demand on the concrete and reinforcement. As stated above, the team's judgment is Consider fe-wording (o 1 Not ackaowledge
that this structural demand should be.quanhﬁed (if practicable) and accounted fo; in the design benefits In structural capacity: 2. Stale
calculations as a known load. Quantifying, or otherwise approximating the chemical pre-stress, ass:nivaly lhal_chemiacdal_prestres: ::alllseg:v
is similar to accounting for (and monitoring for losses) the pre-stress load in pre-stressed ﬁ"sen:l‘)’;:é“s‘;:c;agem:nf:’:‘l’:e’i‘rf;,’aze s)
concrete design. This issue will be reviewed by the team in the second follow-up inspection. reinforcement

3.2.9 Condition of Rebar

The team examined information gathered and assessed by NexiEra with regards to the
condition of rebar and any polential erosion or corrosion due to ASR and water in leakage
through below grade reinforced concrete structures. The team observed that NextEra had
purposefully removed an area of surface concrete in the B Electrical Tunnel {chronically wet) to
examine the condition of the rebar. The engineering staff identified no degradation of the rebar
{no oxidation or signs of distress). The team also learned that in the course of removing core
samples, in two instances the drill nicked rebar. Examination of the rebar sections removed
determined the steel to be in excellent condition (unaffected by ASR or moisture). Prefiminarily,
the condition of rebar in ASR degraded concrete should be unaffected until the cracking
becomes deleterious and exposes the rebar to oxidation mechanisms. Otherwise, the alkaline
condition within the concrete should prevent any erosion or corrosion mechanisms. The NRC
continues 1o evaluate the need for any additional rebar intrusive monitoring or testing, and will
evaluate this issue in the second CAL follow-up inspection.

4.0 Review of ASR Root Cause Evaluation (CAL Item #2)
41 Inspection Scope

The team reviewed NextEra's response to this CAL tem, “Submit the root cause for the
organizational causes associated with the occurrence of ASR at Seabrook Station and related
corrective actions by May 25, 2012." The licensee submitted their root cause evaluation (RCE)
via letter dated May 24, 2012. The purpose of the team'’s review was to assess the adequacy of
the licensee's evaluation of the root cause for the ASR issue at Seabrook and the significant
contributing causes. The team also examined the methodology and thoroughness of the
licensee’s evaluation and associated corrective actions as outlined in 10 CFR Part 50,

Appendix B, Criterion XV!, "Corrective Action.”

4.2 Findings and Observations

This CAL item will remain open pending NRC review of NextEra's final RCE. NextEra identified
two roo! causes: 1) ASR developed because the concrete mix design unknowingly utilized an
aggregate that was susceptible; and, 2) the monitoring program for plant systems and structures
does not contain a process for periodic reassessment of failure modes. A contributing cause
identified by NexEra was the failure to prioritize groundwater elimination or mitigation resuiting
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in more concrete areas exposed to moisture. The team made some observations regarding the
clarity and completeness of NextEra's root cause evaluation.

The team acknowledges that the first licensee identified root cause involved the use of
susceptible aggregate in the concrete mix design that was undetected by the testing specified
by ASTM construction standards, at the time (late 1970's). The ASTM standard was
subsequently revised to ensure slow reactive aggregates would be properly identified prior to
use in construction. The team concluded that this causal factor was beyond the licensee’s
control.

The team concluded that the second root cause was not adequately characterized in NextEra's
May 24, 2012 submittal. Specifically, NextEra did not clearly state the personnel and
organizational factors that led to inadequacies in the Structures Monitoring Program (SMP).
The team discussed the absence of any human performance aspects in the description of this
causal factor and NextEra initiated a revision to the RCE to more appropriately develop and
characterize this second root cause and the associated corrective actions. NextEra plans to
submit the revised RCE for NRC review, consistent with their CAL item #2 commitment. The
team will review this revision in the next CAL follow-up inspection report.

The team also noted that NextEra excluded a significant contributing cause, identified in the
RCE, from the evaluation executive summary and May 24, 2012 ietter. As stated in the RCE,
this contributing cause involved the longstanding “organizational mindset” that groundwater
in-leakage was more of an operational nuisance than a structural integrity concern. This station
and engineering staff view prevented a more timely and thorough investigation and examination
of the affected concrete reinforced structures on site. NextEra acknowledged this observation.

5.0 Review of Mortar Bar Testing (CAL Item #6)
5.1 inspection Scope

The team reviewed the results of NextEra recently completed short term expansion testing of
montar bar specimens per test procedures SGH-Z001-12 and SGH-Z002-12. The resulits of the
testing were evaluated per ASTM C1260. The licensee initiated the testing to establish and
compare the reaction rates of ASR-affectedASR-affecled concrete to non-ASR-affestedASR
affected concrete on site. The tests were performed by a consultant at an offsite facility. The
mortar bar specimens were made using the aggregate exiracted from core samples taken from
ASR-affectedASR-affected structures and non-affected concrete from a slab removed from the
waste processing building. NextEra noted that the non-affected concrete slab used for
aggregate extraction had shown no visibie indications of ASR. The details of the testing are
documented in SGH Report 120110-RPY-01 (FP 100734). The team reviewed the SGH repon
and associated test documents to ascertain the adequacy and technical validity of the testing.

§.2 Findings and Observations

No findings were identified and CAL ltem #6 is closed. The test results indicated that both
affected and non-affected concrete specimens contained ample reactive aggregate to sustain
ASR. The team notes that normal test duration is 14 days and that a specimen expansion of
>0.1 percent indicates reactive aggregate, per ASTM C1260. Test results identified that the
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non-ASR-affestedASR-affected specimens exceeded the 0.1 percent threshold in five days and
the ASR-affectedASR-affected specimens exceeded the 0.1 percent threshold in seven days.
NextEra allowed the test to extend to 103 days and both specimen types continued to
demonstrate active expansion due to ASR. Accordingly, NextEra concluded that there remains
the potential for future voiumetric expansion due to ASR in concrete structures at Seabrook.

Based upon the Mortar Bar Testing results, NextEra plans to revise their commitment to conduct
Prism Testing. Prism Testing is a similar, but longer term test of the susceptibility to ASR of
aggregate used in concrete. NextEra had hoped to establish, via the Mortar Bar Test, a
difference in the remaining versus available concrete constituents for ASR in the specimens,
The results demonstrated ample reactive materials in both specimen types and NextEra
concluded the Prism Test will not provide any additional ASR insights. The team concluded that
NextEra's basis to revise their commitment to conduct Prism Testing was reascnable.

6.0  Review of Crack Indexing (CAL ltem #10)
6.1 Inspection Scope

The team conducted a review of FP 100647, "Crack Index Determination,” Revision 1, to
understand the methodology for NextEra's monitoring of ASR progression in selected reinforced
concrele structures. NextEra's commitment to this methodology is captured in CAL Item #10.
The team used 10 CFR Part 50, Appendix B, Criterion V, “Instructions, Procedures, and
Drawings,” to evaluate the adequacy of this process. The team's review was limiled in scope, in
that, the adequacy of this process, as the sole means of monitoring ASR progression in
Seabrook structures, is still under NRC review. The team will evaluate this aspect as part of the
review of CAL item #9, the Maintenance Rule Struclures Monitoring Program, during the second
CAL follow-up inspection.

The team observed field measurements taken on June 20, 2012, by the responsible contractor
and discussed the general methodology and procedural guidance with the individuals
performing the crack indexing measurements and supervising NextEra staff. The team noted
that NextEra found ASR patterned cracking in many areas within Seismic Category | and
Maintenance Rule structures, but only a limited number of these areas have sufficient ASR
degradation to merit continued monitcring and detailed evaluations. The ASR walkdown
identified 131 locations with some level of pattern cracking. Of the 131 locations, 26 exceeded
an initial screening criteria of a combined crack index greater that 1.0 mm/m. These 26 areas
will continue to be monitored at six-month intervals, per FP 100647.

6.2 Findings and Observations

No findings were identified and CAL Item #10 is closed. The team noled that the periodic crack
indexing provides the principle method selecled by Nex{Era to monitor the progression of ASR
on reinforced concrete struclures. The six-month interval measurements are currently planned
until a reliable trend of ASR progression can be established, per Structural Engineering
Standard Technical Procedure 36180, “Structures Monitoring Program (SMP),” Attachment 3,
Revision 2. As stated above, additional NRC review of the SMP will be conducted in the second
CAL follow-up inspection.
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The team also reviewed the current methods and terminology used by NextEra to characterize
the degree of ASR pattern cracking, previously addressed in NRC Inspection

Report 05000443/2011007. When ASR was initially identified in the B electrical tunnel in mid-
to-late 2010, the licensee referred to the Federat Highway Administration (FHWA) guidance
document FHWA-HIF-09-004 for crack/damage characterization, Three major categories were
identified. mild, moderate, and severe, with ratings such as mild to moderate and moderate to
severe, also used. Per FHWA-HIF-09-004, these categories were used t0 define the
recommended remedial actions to be taken once ASR was identified. At that time, NextEra
labeled the observed cracking as “severe.” Per the FHWA guidance, this category requires
“further investigation for selecting remedial actions.” This characterization was repeated in the
above referenced inspection report. The team determined that NextEra revised their crack
characterization scheme prior to the implementation of the structures extent-of-condition review.
The revised crack rating system was based upon “best practices” taken from the Building
Research Establishment (BRE) in the United Kingdom (UK). The revised numeric rating system
range is from O (no cracking detected) to 6 (heavily fractured ASR-related damage).

FP 100636, “Petrographic Examination PE Reports,” Revision 0, lists the material property
results of all core samples taken and petrographically analyzed. FP 100636 also provides the
BRE crack rating for each specimen examined. The crack ratings for the specimens examined
range from 010 4. A summary table with each numeric rating and its definition is documented in
the Supplemental Information attachment to this report.

7.0 Review of Alkali-Silica Reaction Structures Walkdown/Baseline Assessment
71 Inspection Scope

The team examined NextEra's program documents FP 100642, "ASR Walkdown Scope,”
Revision 1, and FP 100705, "Seabrook Station: Summary of Alkali Silica Reaction Walkdown
Results,” Revision 0. The team reviewed the watkdown scope and examination criteria and the
associated field data, photographic evidence, and analysis of NextEra's observations, as
documented in FP 100705. The walkdown scope included Seismic Category 1 and some in
scope Maintenance Rule structures. NextEra's walkdown is being conducted in three phases.
Phase 1 involved examination of readily accessible areas of interest, Phase 2 included
examination of coated surfaces identified during Phase 1 inspections (coatings had to be
removed to expose the concrete surfaces); and Phase 3 examines normally inaccessible
structures/areas (e.g. high radiation, manholes, etc.) which have or will be inspected as the
opportunity presents itself (e.g. routine maintenance or outage activities).

The waikdowns assess the extent of ASR throughout the plant with the primary objectives of;
identifying and assessing any apparent degradation from ASR, including: estimating in-situ
expansicn (Crack Indexing); assessing whether concrete in the vicinity of supports for safety-
related systems or components show any indications of ASR distress; and documenting and
characterizing water intrusion or evidence of previous water intrusion, based upon water being a
key contributor to concrete deterioration and distress caused by ASR. The visual criteria for
documenting potential ASR indications include: typical patterned surface cracks in concrete:
crack dimensions (width, length, orientation); evidence of water ingress/out-seepage
(past/present); visual evidence of salt deposit and/or ASR gel; and indications of surface
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deterioration (i.e., pop-outs and/or spalling). Also, any expanston anchors or structurat
embodimenis-embedments located within five feet of the area of interest were examined and
documented. The licensee considers their ASR watkdown efforts and observations a baseline
condition assessment. This baseline will be used for monitoring the progression of ASR for the
duration of the current operating license.

The team performed a number of independent walk-through inspections to verify and assess the
thoroughness of the licensee's efforts. The team independently evaluated the extent-of-
condition of ASR-affestedASR-affecled structures that are readily accessible. The team used
the expertise of a consulting structural engineer to assist in the team’s review of the current
condition of ASR-affectedASR-affected reinforced concrete structures at Seabrook Station.

7.2 Findings and Observations

The team identified no findings. On a sampling basis, the team's independent walkdown
observations were consistent with the licensee’s observations and assessments. At Seabrook,
the presence of ASR has been conclusively established by petrography in certain buildings
(where core samples were obtained) and in other buildings by inference, using visual
examination criteria. The team confirmed that NextEra's position is that all reinforced concrete
structures on site are susceptible to ASR, dependent upon the exposure to moisture.
Therefore, NextEra does not intend to remove any of the identified structures from continued
ASR monitoring without confirmation via petrography that ASR is nonexistent or no longer
active.

The complete list of structures and localized areas of ASR identified, to date, is documented in
FP 100705, Revision 1. The team noted that the results of the walkdown inspection by NextEra
were appropriately documented with exiensive observation narratives and well supported by
clear skelches and photographs. As NextEra completes Phase 3 examinations, the licensee
plans to capture the additional observations through revisions to FP 100705, The team noted
that the majority of localized areas of ASR are: 1) below grade walls subjected to either ground
water intrusion, or particutarly high spatial humidity; or, 2) exposure to precipitation and high
ambient humidity (some exterior above grade structures).

Based upon the team’s review of the Phase 1 and 2 ASR walkdown results and via discussions
with responsible engineers overseeing the proposed Phase 3 walkdown areas and tentative
schedule, the team identified a minor oversight in the Phase 3 walkdown plan. Specifically, the
upper elevations of the containment outer wall were not adequately examined for ASR during
the Phase | review and not included in the proposed Phase 3 walkdown schedule. The team
identified from discussion with the NextEra engineering staff, that the 2010 IWL examination of
containment was heing credited for part of the Phase 1 ASR walkdown baseline. The team’s
detailed review of the 2010 iIWL inspection resuits and associated visual examination attributes
(reference implementing procedure, ES 1807.031, “Inservice Inspection Procedure Primary
Containment Section Xi IWL,") identified that the 2010 IWL exam did not include adequate
examination criteria (i.e., active or pattern cracking) for identification of ASR. As evidence of
this shortcoming in the IWL examination, during the subsequently performed Phase 1 ASR
walkdown by consulting engineers, three locations of ASR related pattern cracking were
identified on areas of the containment previously examined by the IWL inspectors. NextEra
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acknowtedged this oversight in crediting the IWL examination and initiated action (AR 1819069)
per the Corrective Action Plan, to address the need to revise the Phase 3 plan. in addition to
review of the revisions to the Phase 3 walkdown areas during the second CAL follow-up
inspection, the NRC plans to examine the adequacy of the proposed Phase 3 implementation
schedule.

8.0 Follow-up of Open ltems

8.1 {Closed) Unresolved Item 05000443/2011003-03, Open Operabifity
Determinations for Safety-Related Structures Affected by Alkali-Silica
Reaction

This item was open pending NRC review of NextEra actions to revise operability determinations
for the electric tunnel and other structures addressed in the extent of condition review for ASR.
The open aspects were as documented in inspection Reports 2011-03 and 2011-10 related to:
1) effect of the reduced modulus of elasticity on natural frequency of the structures; 2) the effect
of the modulus of elasticity on structure flexural response as related to components attached to
the struclures, such as pipe and cable supports and their anchor bolts; 3) related effects from
increased flexure of building on the loading and seismic effects on safety related pipes and
cable tray supports; and, 4) effect of reduced parameters on the whole building (global)
response of the CEB structure to seismic loads including further information of the effect on
stress and strain in the concrete and rebar system. Following the reviews in Inspection
2011-10, the unresoived item remained open pending NRC review of additional information from
NextEra on the effects on cable and pipe support anchors (number 3) and the effects on the
CEB response (number 4).

The team reviewed the revised operability determinations for the safety related structures listed
below and as described in POD 1664399, Revision 2.

Control Building ~ "B" Electrical Tunnel,
Containment Enclosure Building,

Diesel Generator Building,

Residual Heat Removal Equipment Vauits, and
Emergency Feedwater Pump House

As part of the ASR extent of condition review, NextEra provided structural assessments for the
RCA tunnel and other ASR impacted buildings (reference Calculation C-S-1-10168).

The open aspects of numbers 3 and 4 were resolved after NextEra provided additional
information. Revision 2 of POD 581434 for the B electric tunnel (ET) provided additional
quantitative and qualitative analyses with consideration of ASR-induced changes in concrete
properties. The revised POD addressed the changes in modulus on building frequency; flexural
response and capacity; shear capacity; and support anchors. The revised POD incorporated
the results of the Interim Assessment (FP100716) relative to the performance of reinforcing
steel anchorage to show tha! postulated reductions in capacities were offset by conservatisms
in ACl 318 Code and the assumed loads. The revised POD incorporated the testing at the
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Ferguson Structural Engineering Laboratory (FP 1007 18) of cast-in-place and drilled-in anchors
to assess the impact of anchor performance in ASR-affectedASR-affected concrete. The test
results showed that the anchor capacities remained above the theoretical capacity at crack
indices well above the maximum C| observed in Seabrook structures. Finally, the revised POD
for the ET also included consideration of a detailed evaluation of the CEB, chosen for detailed
analysis because it conservatively bounds other structures in size and exhibits the highest
reduction in modulus of elasticity due to ASR. This included how the induced stresses wouid
shift between the concrete and the steel in adjoining sections of the structure. These issues
were factored into the analytical model (finite element analysis) to reanatyze the CEB using the
measured elastic modulus applied to ASR impacted sections.

Further NRC review of this area is described in Sections 3.0 and 4.0 of this report. The team
concluded that the initial failure of NextEra 1o adequately consider the ASR impacts on
structural performance, relative to support anchors and dynamic response, were examples of
minor performance deficiencies, and addressed broadly by the NRC in Finding FIN
05000443/2011-10-02. Unresolved ltem 05000443/2011003-03 is closed.

8.2  (Closed) URI 2011-010-01 — Adequacy of Calculation Methods for ASR

NextEra initially pursued mechanical testing of concrete cores because that was the traditional
method as described in ACI 228.1R for determining properties of existing concrete structures.
Upon further review of industry experience and literature for ASR impacted concrete, NextEra
determined that the core test data was not indicative of structural performance of the ASR
afectedASR-affected structures. Once removed from the structure, the concrete in the cores is
no longer subject to the strains imposed by the ASR-related expansion or restraints imposed by
the reinforcing cage. Confinement provided by reinforcing steel and other restraints (e.g.,
deadweight of the structure) limits ASR expansion of the concrete within the structure, which
reduces the extent of deleterious cracking and associated reduction of concrete material
properties. NextEra has determined that the structural evaluations based on mechanical
properties derived from core samples may under predict structural performance (FP100697,
Structural Assessment of ASR-State of the Art). Since the reduction of mechanical properties
derived from testing of cores is not necessarily representative of the structural performance,
Nexikra changed its approach. NextEra no longer relies on further core sampling to
characterize the current and future condition of ASR-affestedASR-affected structures. Instead,
the ficensee will monitor structures via Crack Indexing and pursue large scale testing of
concrete components more representative of the Seabrook conditions. The testing will be
conducted at the Ferguson Structural Engineering Laboratory (FSEL) at the University of Texas
Austin (UT-A).

Given the interplay between expansive ASR degradation and structural restraint, NextEra
provided an interim Assessment of the Seabrook structures impacted by ASR which relies on
structural proof testing rather than testing of concrete cores removed from the structure. The
Interim Assessment was based on available industry data on small scale test specimens having
ASR degradation worse than that observed at Seabrook.

NextEra responded to CAL item #8 by letter dated June 21, 2012, and provided a broad
overview of the testing planned at FSEL, which will include a shear test program, a lap splice
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test program and an anchor test program. The test program will include control specimens that
will provide a baseline by which to judge the reductions in capacity due to ASR and to quantify
the margins available as calculated using AC1-318. NextEra plans to use the test program to
reconcile the ASR condition with the licensing design basis, to inform the structures monitoring
program, and io evaluate potential mitigation strategies. NextEra's actions, approach and
methods used to resolve the ASR issue, including the test program described in CAL tem #8, is
currently under review by the NRC regional and headquarters staffs. Unresoived ltem
05000443/2011-010-01 is closed.

9.0  Conclusions and Follow-Up Issues

The team determined, based upon the review of the PODs and supporting engineering analyses
documented in the Interim Assessment, that the PODs will not be finalized until: 1) the degree
of ASR degradation on station reinforced concrete structures is established within the design
and licensing basis; 2) definitive margins are established to the design basis limits; and 3) the
progression of ASR is appropriately monitored and demonstrated to ensure adequate margins
are maintained for the duration of the current operating license.

The team plans to conduct a second CAL follow-up inspection to review the remaining open
CAL items and the open issues documented in this report and listed below:

+ Review conservatism of the assumed lower bound affects of ASR (Section 3)

« Review of pending structural evaluations and follow-up on containment POD
observations (Section 3.2.1)

Review of core sample compressive strength and SMP (Section 3.2.2)

Review guantification of pre-stressing affects of ASR expansion (Section 3.2.8)
Assess the need for any further rebar examinations or testing (Section 3.2.9)
Review revised RCE submittal (Section 4.2)

Confirm revised commitment to CAL ltem #7 (Section 5.2)

Review of Crack Indexing for SMP application (Section 6.2)

Review the revision to the Phase 3 walkdown plans and schedule {Section 7.2)

10.0 Meetings, Including Exit

On November 2, 2012, the team conducted an exit meeting to discuss the preliminary findings
and observations with Mr. Kevin Walsh, Site Vice President, and other members of Seabrook
Station staff. The inspectors verified that no proprietary information was retained by the
inspectors or documented in this report.
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SUPPLEMENTAL INFORMATION

KEY POINTS OF CONTACT
Licensee Personnel

B. Brown, Design Engineering Manager

A. Chesno, Performance Improvement Manager
K. Chew, License Renewal Engineer

R. Cliché, License Renewal Project Manager
M. Collins, Design Engineering Manager

J. Connolly, Site Engineering Director

R. Noble, Project Manager

M. O'Keefe, Licensing Manager

T. Vassallo, Principal Design Engineer

K. Walsh, Site Vice President

P. Willoughby, Licensing Engineer

LIST OF ITEMS OPENED, CLOSED, DISCUSSED, AND UPDATED

Opened/Closed/Update

None
Opened
None
Closed
05000443/2011-010-01 URI  Adequacy of Calculation Methods for ASR
05000443/2011-003-03 URI Open Operability Determinations for Safety-Related
Structures Affected by Alkali-Sitica Reaction
LIST OF DOCUMENTS REVIEWED
Procedures

Maintenance Rule Scoping Document, Revision 0
EDS 36180, Structures Monitoring Program, Revision 0, 1, 2

Attachment



A-2

Corrective Action Documents (AR}

1651969, 1629504, 574120, 581434, 1636419, 1673102, 1647722, 1664399, 1677340,
1687932, 1692374, 1698739, 1755727, 1757861, 1819080, 1804477, 1818069

Drawings

Licensing and Design Basis Documents and Calculations

Seabrook Station UFSAR, Revision 14
ACI 318-71

Calculation CD-20

Calculation CD-18

Calculation C-S-1-10168

Miscellaneous Documents

FP100348, Statistical Analysis-Concrete Compression Test Data (PTL)

FP 100642. Scope for Alkali-Silica Reaction Walkdowns

FP 100641, Procedure for ASR Walkdowns and Assessment Checklist

- FP100661, Compression Testing Concrete Cores (WJE)

FP 100696, Material Properties of ASR-Affected Concrete

FP 100700, Field Investigation

FP 100705, Structure ASR Walkdown Report (MPR 0326-0058-58)

FP100714, Three Dimensional Dynamic Analysis of Containment Enclosure Building
FP100715, ASR Impact Study on Containment Enclosure Building

FP100716, Interim Assessment: Impact of ASR on Structures (MPR-3727)

FP100717, AC! 318-71 Perspectives

FP100718, Anchor Test Report (MPR-3722)

FP100720, Crack Index and Expansion Measurement

FP100738, Measurements for ASR Crack indexing on Concrete Structures

FP 100697, MPR 0326-0058-53, White Paper on Structural implications of ASR: State of the
Art, Revision 1

MPR 0326-0058-83, Shear Screening Criteria Used in MPR-3727

FHWA-HIF-09-004, Federal Highway Administration, “Report on the Diagnosis, Prognosis, and
Mitigation of Alkali-Silica Reaction in Transportation Structures.”
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LIST OF ACRONYMS

American Concrete institute

Agencywide Documents Access and Management System

Aging Management Program
Action Request

American Society of Mechanical Engineers
Alkali-Silica Reaction

Combined Crack index

Code of Federal Regulations
Circulating Water

Diesel Generator

Division of Reactor Projects
Division of Reactor Safety
Emergency Diesel Generator
Electric Power Research Institute
Finite Element Analysis

Foreign Print

Florida Power and Light

Franklin Structural Engineering Laboratory
Inspection Manual Chapter

[NRC] Inspection Procedure

MPR Associates, Inc.

Nuclear Regulatory Commission
Publicly Available Records

Piping and Instrument Diagram
Preventative Maintenance
Probabilistic Risk Assessment
Quality Assurance

Root Cause Evaluation

Residual Heat Removal
Significance Determination Process
Simpson, Gumpertz & Heger
Structures Monitoring Program
Senior Resident Inspector

Updated Final Safety Analysis Report
Ultrasonic Testing

Work Orders
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NextEra Crack Rating Chart

Assessment of Severity of ASR in Hardened Concrete by Petrographic Examination

This rating system is based on a modified “best practice” procedure initially developed at tehe
Building Research Establishment (BRE) in the United Kingdom, using ASR identification critieria’
first set out in the Brilish Concrete Association report titled “The Diagnosis of Alkali-Silica
Reaction," (1992).

—Description T T ]

e o ——————— e ]

0 No cracking detected

Very slight cracking (no evidence of deleterious ASR)

Slight cracking (minor or trace evidence of deleterious ASR)

Moderate cracking (moderate evidence of deleterious ASR)

T 774 T Severe cracking (severe evidence of delsterious ASRY T T T |
— — — — — _— ———— e —— —— t— ——— . — o — e —— s . — . —— — l
5 Very severe ASR-related cracking ——!
g Heavily fraciured ASR-réiated damage T T T T ]

ll : - |
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Marshall, Michael

i
From: Murphy, Martin
Sent: Tuesday, November 20, 2012 11:55 AM
To: Conte, Richard; Cook, William
Cc: Marshall, Michael; Buford, Angela
Subject: RE: Seabrook ASR Executive Brief at 100 pm to 200pm 11-20-2012

Mike and | had some significant challenges with this or a similar graphical representation and an extensive
discussion with Angie. | would suggest holding off on its use until more completely vetted.

Marty

From: Conte, Richard

Sent: Tuesday, November 20, 2012 10:00 AM

To: Ali, Syed; Buford, Angela; Burritt, Arthur; Cartwright, William; Chaudhary, Suresh; Cline, Leonard; Cook, William;
Cruz, Holly; Erickson, Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman; Hogan, Rosemary; Hughey, John; Khanna,
Meena; Kobetz, Timothy; Lamb, John; Manoly, Kamal, Marshall, Michael; Merzke, Daniel; Milano, Patrick; Morey, Dennis;
Murphy, Martin; Ott, William; Philip, Jacob; Raymond, William; Schroeder, Daniel; Sheikh, Abdut; Sircar, Madhumita;
Stuchell, Sheldon; Thomas, George; Trapp, James

Cc: Case, Michael; Cheok, Michael; Clifford, James; Correia, Richard; Delligatti, Mark; Evans, Michele; Galloway, Melanie;
Hiland, Patrick; Lubinski, John; Lund, Louise; Miller, Chris; Nieh, Ho; Roberts, Darrell; Trapp, James; Wilson, Peter
Subject: RE: Seabrook ASR Executive Brief at 100 pm to 200pm 11-20-2012

For today’s briefing it might helpful to have this slide available. The team developed it as they fully examined NextEra’s
process for the margins review and how they recovered margin.

From: Conte, Richard

Sent: Monday, November 19, 2012 10:56 AM

To: Ali, Syed; Buford, Angela; Burritt, Arthur; Cartwright, William; Chaudhary, Suresh; Cline, Leonard; Cook, William;
Cruz, Holly; Erickson, Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman; Hogan, Rosemary; Hughey, John; Khanna,
Meena; Kobetz, Timothy; Lamb, John; Manoly, Kamal; Marshall, Michael; Merzke, Daniel; Milano, Patrick; Morey, Dennis;
Murphy, Martin; Ott, William; Philip, Jacob; Raymond, William; Schroeder, Daniel; Sheikh, Abdul; Sircar, Madhumita;
Stuchell, Sheldon; Thomas, George; Trapp, James

Subject: FW: Seabrook ASR Executive Brief at 100 pm to 200pm 11-20-2012

FYi - latest brief package — correct time is 100-200pm tomorrow.

From: Conte, Richard

Sent: Monday, November 19, 2012 10:56 AM

To: RIDRSWORKFLOW RESOURCE; Bearde, Diane

Subject: Seabrook ASR Executive Brief at 100 pm to 200pm 11-20-2012

Please place in appointment for executive brief and resend

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office)

(E(NRC celﬂ%.
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Marshall, Michael

From: Thomas, George

Sent: Wednesday, November 21, 2012 8:34 AM

To: Cook, William

Cc: Buford, Angela; Conte, Richard; Trapp, James; Raymond, William; Chaudhary, Suresh;
Murphy, Martin; Marshall, Michael

Subject: RE: Revised Margins Approach Cartoon

Bill,

Even the green “Operable” oval in your chart could be “Operable but degraded/non-conforming” for the case when the
licensee takes credit for increased capacity above Code Design Strength in the operability evaluation (for assessing
available margins against assumed degradation), such as the licensee’s claim of 50% conservatism in code for shear
capacity, 23% for conservatism in code for development length, increased insitu compressive strength of concrete from
specified etc.

Thanks.
George

From: Cook, William

Sent: Tuesday, November 20, 2012 6:12 PM

To: Murphy, Martin; Marshall, Michael

Cc: Buford, Angela; Thomas, George; Conte, Richard; Trapp, James; Raymond, William; Chaudhary, Suresh
Subject: Revised Margins Approach Cartoon

Marty and Michael,

Hopefully, this revision will better facilitate the “Operable, but degraded” and “Inoperable” arrows placement discussion
tomorrow morning.

This revision is meant to better represent the licensee’s POD and Interim Assessment “lower bound Effect of ASR” (gray
arrows pointing down from the Design Capacity line) with the impact on the available margins. The use of “recovery” on
the earlier version was misleading, but it is the terminology used by NextEra for “backing out” the Load Factors from the
design load calcs (for selected loads) to gain margin for an interim operability assessment. Recognize the “lower bound
effect of ASR” values (Table 6-4 of FP100716, page 49) are assumed impacts on selected Limit States (axial compression,
flexure, one-way shear, reinforcement anchorage, etc) based upon literature search and associated small specimen test
data. The test specimens and data generally represent more advanced stages of ASR (and therefore, more
conservatively established lower bound values).

The feedback this afternoon was helpful, looking forward to tomorrow morning’s discussion.

Regards,
Bill

William A. Cook

Senior Reactor Analyst,
USNRC, Region |
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Buford, Angela

From: Buford, Angela

Sent: Wednesday, November 21, 2012 1:58 PM
To: Sheikh, Abdul

Subject: RE: Action Requested: Crack Mapping Paper

My understanding of the scope of this paper was not to relate the Seabrook program.and criteria within, tut to
assess whether using crack mapping alone is sufficient to (1) determine the severity of ASR (2) monitor lor
ASR progression over time.

Assessing the licensee’s structures monitoring program (including the adequacy of the tier 1,2, and 3 values
and what to be done for each tier) in my mind falls under the umbrella of the inspection CAL item for stri.ciures
monitoring and staff review of the Structures Monitoring AMP. | believe we will review the adequacy of the
acceptance criteria and associated actions during the LR review and CAL inspection.

From: Sheikh, Abdul

Sent: Wednesday, November 21, 2012 1:49 PM

To: Buford, Angela

Subject: RE: Action Requested: Crack Mapping Paper

On a quick glance, | find one missing item. It is the Tier 1, 2, 3 criteria and what should be done to evaluate structures
for each tier.

From: Buford, Angela

Sent: Wednesday, November 21, 2012 1:41 PM

To: Marshall, Michael;, Thomas, George; Erickson, Alice; Sheikh, Abdul
Cc: Murphy, Martin

Subject: Action Requested: Crack Mapping Paper

All,

Attached is the draft crack mapping position paper. We have been asked to provide this paper to the Reyion
on Wednesday, so there is a quick turnaround to receive any comments from NRR to incorporate.

I have left out the “References” section, as | am still working on the citations. If during the course of your
review you would like me to provide you one of the references, please email me.

Please provide your comments to me by Tuesday so that | can incorporate and send to the region. Any
feedback would be greatly appreciated.

Angie

From: Angela Bufor§1|(b)(6)

Sent: Wednesday, Novémber 21, 2012 1:31 PM
To: Buford, Angela

Subject: Crack Mapping Paper




Buford, Angela

From: Buford, Angela

Sent: Wednesday, November 21, 2012 1:41 PM

To: Marshall, Michael; Thomas, George; Erickson, Alice; Sheikh, Abdul
Cc: Murphy, Martin

Subject: Action Requested: Crack Mapping Paper

Attachments: Crack Mapping and DRI 11-21-12.docx

All,

Attached is the draft crack mapping position paper. We have been asked to provide this paper to the Region
on Wednesday, so there is a quick turnaround to receive any comments from NRR to incorporate.

| have left out the “References” section, as | am still working on the citations. If during the course of your
review you would like me to provide you one of the references, please email me.

Please provide your comments to me by Tuesday so that | can incorporate and send to the region. Any
feedback would be greatly appreciated.

Angie

From: Angela Buford l(bxs)

Sent: Wednesday, November 21, 2012 1:31 PM
To: Buford, Angela

Subject: Crack Mapping Paper
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Key Messages:

1. Surface cracking may not be indicative of the conditions of the concrete through the section, and
crack indexing measurements may not consistently indicate the level of ASR severity from one
structure to another. For each group of similar (i.e., reinforcement detail, size, environmental
conditions) structures, additional examinations are necessary to correlate crack measurements to
severity of ASR degradation.

2. Crack mapping results should be correlated to actual strains (and therefore stresses) in the
concrete and rebar in order to accurately represent the effect of ASR-induced stresses in
engineering evaluations for structural behavior.

3. Damage Rating Index (DRI) is @ more accurate measure of ASR severity than crack indexing,
and alleviates many of the pitfalls of the crack indexing method. DRI should be considered as a
method to assess damage related to ASR.

Alkali-Silica Reaction (ASR)

ASR is a chemical reaction that occurs in concrete between alkali hydroxides dissolved in the cement
pore solution and reactive silica phases in the aggregates. The product of the reaction is an expansive
gel around the aggregate particles, which imbibes water from the pore fluid, and, having much larger
volume than the reacting components, triggers a progressive damage of the material (Winnicki and
Pietruszczak 2008). The pressures imparted by the gel onto the concrete can exceed the tensile strength
of the aggregates and the cement paste and cause microcracking and macrocracking in the aggregate
and surrounding paste. With the presence of moisture, the gel expands and can cause destructive
cracking and deleterious expansion of the concrete. The extent of the concrete deterioration depends on
aggregate reactivity, high levels of alkalinity, availability of moisture, temperature, and structural restraint
(Williams, Choudhuri, and Perez 2008). Concrete expansion and cracking can lead to serious
operational and serviceability problems in concrete structures (Rivard et al. 2002).

Surface Cracking and Expansion

The Federal Highway Administration (FHWA) Report on the Diagnosis, Prognosis, and Mitigation of
Alkali-Silica Reaction in Transportation Structures states that "in concrete members undergoing internal
expansion due to ASR and subject to wetting and drying cycles (cyclic exposure to sun, rain, wind, etc.),
the concrete often shows surface cracking because of induced tension cracking in the 'less expansive'
surface layer (because of variable humidity conditions and leaching of alkalis) under the expansive thrust
of the inner concrete core (with more constant humidity and pH conditions).” Cracks first form as three or
four-pronged star patterns resulting from expansion of the gel reacting with the aggregate. If the concrete
is not subject to directional stress, the crack pattern developed forms irregular polygons, commonly
referred to as map cracking (Swamy 1992). This cracking is usually enough to relieve the pressure and
accommodate the resulting volume increase (Figg 1987; reported by Farny et. Al. 2007).

Map cracking is one of the most commonly reported visual signs associated with ASR. The pattern and
severity of cracking vary depending on the type and quantity of reactive aggregate used, the alkali
content of the concrete, exposure conditions, distribution of stresses, and degree of confinement in the
concrete (Smaoui et al. 2004). ASR can also be characterized by longitudinal cracking, surface
discoloration, aggregate pop-out, and surface deposits (ge! or efflorescence) (Williams, Choudhuri, and
Perez 2008). Although pattern cracking is a characteristic visual indication that ASR may be present in



the concrete, ASR can exist in concrete without indications of pattern cracking. Newman (2003) noted
that “while superficial cracking patterns can often be reminiscent of ASR, it is important to be aware that
reliable diagnosis can never be adequately based on the appearance of surface cracking alone.” This
consideration is also emphasized by Barnes (2001), whose research cites examples where cracking was
thought to be and diagnosed as ASR, and also examples in which ASR gel and associated cracked
aggregate particles were found in concrete that was uncracked. In addition, in ASR-affected structures
with reinforcement close to the surface or in heavily reinforced structures, surface cracking may be
suppressed while internal damage exists throughout the section. The presence and extent of surface
cracking is not a conclusive indication that ASR is present or measure of concrete degradation due to
ASR.

Crack Mapping/Indexing

In order to determine the effect of ASR on the performance of a concrete structure, it is important that
there be an understanding of current concrete condition (ASR damage reached to-date) and the rate of
expansion. Crack indexing is @ method that is propcsed to measure crack widths and expansion of
cracks over time. For this visual examination individual crack widths are measured over a defined grid
and the total amount of cracking is quantified. The examination is repeated over regular intervals and the
results are compared over time, with a goal of establishing a rate of ASR progression. The Institute of
Structural Engineers (ISE 1992) proposed a method for crack mapping that consists of measuring the
ASR crack widths along five parallel lines that are each 1 m long. Lines are traced directly onto the
concrete structure. The total width of intersecting cracks along each line is summed and divided by the
length of the line to determine the severity of ASR cracking, and then over time to determine the rate of
expansion. Another method, suggested by Laboratoire Central des Ponts et Chaussees (LCPC 1997)
consists of measuring the widths of all cracks intersecting two perpendicular 1m lines originating from the
same point and their two diagonals 1.4 m long. The total crack index is determined as a value in
millimeters per meter and compared to criteria that correspond to action levels.

Summary of General Discussion an Crack Mapping

It is stated throughout ASR research that crack mapping is somewhat limited in its applicability. Saint-
Pierre et al. (2007) note that compared to other non-destructive methods developed for assessing the
damage induced by ASR, the semi-quantitative surface methods like crack mapping appear to be less
effective. It is generally agreed that while results of crack indexing can potentially give some indication of
how ASR is progressing over time, establishing an absolute trend that directly correlates expansion levels
to ASR progression may not be a reliable practice. ASR research also indicates that using crack
measurement alone to characterize the current state of ASR degradation would not be advised, since the
practice relies on the assumption that the surface cracking on the face of a structure is wholly congruent
to ASR severity. In the 2010 Addendum to its report titled "Structural Effects of Alkali-Silica Reaction -
Technical guidance on the Appraisal of Existing Structures,” ISE stated that the crack summation
procedures for estimating expansion to date work well in directions where there is little restraint from
structural stress, reinforcement, or prestress. This suggests that in structures with higher restraint, this
would not be the case. In addition, crack mapping is limited in that it can only give data on two-way crack
measurements and does not capture cracking in the out-of-plane direction. It is suggested that further
activities be carried out for assessing current condition of the concrete and current expansion rate, as well
as correlating the expansion to structural integrity.

In addition, crack indexing evaluation criteria should not be universally applied to all structures because
surface cracking may not give a reliable indication of the ASR degradation to the structure. Due to



variability in size, location, environment, reinforcement detailing, and relative severity of ASR damage, it
may be necessary to obtain an understanding of the ASR effects for each individual structure or group of
structures with similar physical properties and environments. Indeed, Newman (2003) stated “it is
important to refate cracking patterns variously to structural geometry and/or design, apparent concreting
sequence, localized detailing (especially where cracking may be coincident with water leakage) and both
environmental and in-service conditions.”

Surface Cracking vs. Internal ASR Damage

The correlation between surface cracking and ASR deterioration may be closer to unity for specimens
used in the laboratory that are only allowed to deteriorate due to ASR conditions. However, for concrete
in the field, the surface indications sometimes poorly correlate to the extent of ASR degradation within the
concrete. Since conditions are so variable from one region to another, and even from one place to
another in the same structure, poor correlations are often observed between the severity of surface
cracking and the presence of the internal signs of ASR (i.e., reaction products, micro-cracking, and
expansion) (Nishibayashi et al. 1989 and Stark 1990 reported by Smaoui et al. 2002). Development of
cracking on the surface depends strongly on the amount of reinforcement close to the surface (Smaoui et
al. 2002) and also depends on external environmental conditions such as wetting-drying, freezing-
thawing, and exposure to saline solutions (Smaoui et al. 2002). Two examples of situations in which
external conditions can affect the surface cover concrete such that the surface features are not indicative
of the actual ASR degradation of the structure are presented here for consideration. In one case,
presence and extent of surface cracking can depend on the pH of the surface which can be affected by
leaching and carbonation. As such, wetting-drying cycles can affect the features of ASR, as conditions at
the surface layer could be less favorable to the development of ASR, due to the [lower] humidity during
the drying periods and the leaching of alkalis during the wetting periods (Poitevin 1983 and Swamy 1995,
reported by Smaoui et al. 2004). In other words, if the outer surface layer of concrete is exposed to
conditions that would cause the ASR severity or development to be lower, but conditions inside the
concrete remain conducive to ASR development (i.e., high relative humidity); surface conditions would
not be representative of the ASR within the concrete section. Crack indexing efforts would incorrectly
characterize the level of ASR degradation as minor, when within the section the ASR degradation might
be more severe

Another example in which environmental conditions have caused surface conditions to be different than
conditions within the concrete is the subject of a study done by Berube et al (2002). In this study, an
attempt was made to correlate ASR expansion with type of exposure to moisture. Results showed that in
specimens exposed to wetting-drying cycles saw more surface cracking but less actual expansion than
specimens that were always exposed to humidity. In this case, the larger amount of surface cracking
evident in the specimens exposed to wetting-drying cycles did not show to correlate well to the actual
expansion due to ASR, with the ASR expansion being less severe than the cracking would indicate.
Conversely (and perhaps more ominously), the specimens that showed less surface cracking saw a
greater expansion due to ASR, which shows that visual examination of surface cracking alone may not be
adequate.

Smaoui et al. (2004) state that although the intensity of surface cracking on ASR-affected concrete in
service can help to assess the severity of ASR, quantitative measurement of this intensity [i.e., crack
mapping] [could] lead to values that generally underestimate the true expansion attained, except maybe
when the surface concrete layer does not suffer any ASR expansion at all. If the concrete surface layer
undergoes ASR expansion that is less than that of the inner concrete, according to Smaoui et al. (2004),
“the measurement of surface cracking will tend to give expansion values lower than the overall expansion



of the concrete element under study.” This research indicates that the degree of correlation between
surface cracking and actual ASR expansion or degradation tends to vary with the level of exposure, which
means that crack indexing over a number of structures with varying environmental conditions may not
conclusively measure the extent or severity of ASR degradation. It should also be noted here that
periodic crack indexing measurements also have the potential to be misleading since crack sizes can
vary seasonally.

ASR-induced Stresses

The ISE (2010) noted that for some structures exposed to ASR, internal damage occurs through the
depth [of the section] but visible cracking is suppressed by heavy reinforcement. In reinforced concrete
structures, expansion of ASR cracks generates tensile stresses in the reinforcing steel while also causing
compressive stresses in the concrete surrounding the rebar (this phenomenon is often likened to
prestress in the concrete and noted to temporarily improve structural behavior). According to Smaoui et
al., 2004, the most useful information in the structural evaluation of an ASR-affected concrete member is
the state of the stresses in the concrete, but more importantly in the steel reinforcement. The ASR-
induced stresses increase the structural demand on the steel and concrete, but this new design load has
likely not been accounted for in the original design or in further structural evaluations. According to
Multon et al. (2005), “assessment models have to take into consideration the property of stresses to
modify ASR-induced expansions and their effect on the mechanical response of ASR-damaged
structures...” Crack mapping alone to determine ASR effects on the structure does not allow for the
consideration of rebar stresses. Visual examination and measurement of crack growth should be
correlated to strain measurements taken of ASR-affected concrete and the reinforcing steel. In similar
structures, then, the visual indications of expansion due to ASR can relate to stresses in the concrete and
reinforcing steel in order to apply ASR-induced stress as an additional load in structural evaluations.
Smaoui et al., 2004 propose that if it is not possible to do a destructive examination (i.e., exposing the
rebar or taking deep cores) of the structure in question, “an indirect method is based on the expansion
accumulated to date... Assuming that this expansion corresponds to that of the reinforcement steel, the
stresses within the reinforcement and the concrete could thus be determined from the modulus of
elasticity of the steel and the corresponding sections of the concrete elements under investigation.” For
determining added stresses in in situ structures, once correlation has been made with respect to size and
rebar configuration between the in situ structure and a test specimen, it would be appropriate to use crack
mapping as a measure of ASR degradation when introducing the additional ASR-induced stresses on
concrete and reinforcing stee! in structural evaluations.

Discussion on Applicability _of Crack Indexing

This report is not intended to present the position that crack indexing and resulting data should not be
part of a structural monitoring program to assess the ongoing effects of ASR in concrete. In fact, crack
indexing is recommended by the Federal Highway Administration (FHWA 2010) “to obtain a quantitative
rating of the ‘surface’ deterioration of the structure as a whole" (it should be noted that in the FHWA
document, the word "surface” is emphasized with quotation marks, which implies recognition that crack
indexing measurements alone provide information limited only to what is occurring at the concrete
surface). This report's position is that crack mapping can only be useful once there is an understanding
of how the conditions inside the concrete, (i.e., relative humidity, presence and severity of cracking, and
added stresses in the concrete, reinforcing detail) correlate to the cracking observed at the surface. The
FHWA (2010) document agrees, indicating that to obtain an understanding of the current state of ASR
degradation and in order to correlate the surface cracking to the actual effects of ASR-induced expansion
on the structure, other investigations of the in-situ structure are necessary. In addition to crack indexing,



FHWA recommendations that apply to nuclear structures include taking stress [strain] measurements in
reinforcing steel, obtaining temperature and humidity readings, and performing non-destructive testing
such as pulse velocity measurements (the recommendation to use pulse velocity measurements is in
agreement with the experimental findings of Saint-Pierre et al. 2007). The Institution of Structural
Engineers (ISE 2010) suggests that expansion to date and severity of ASR should be evaluated using
examination and testing of cores for changes in modulus of elasticity and development of hysteresis
(stiffness deterioration). It is also proposed that strain sensors be used as a method of monitoring ASR
progression (Harries 2012) in order to monitor and guantify out-of-plane expansion.

In addition to provisions for monitoring (or predicting) progression of ASR, it is recommended that each
structure or group of similar structures undergo petrographic analysis to determine the current state of
ASR damage, in order to provide an accurate baseline from which to understand the current severity level
and monitor ASR progression. A discussion of the Damage Rating Index method for assessing ASR
severity is discussed in Appendix A of this report.



Appendix A: Damage Rating Index

The damage rating index (DRI) was developed by Grattan-Bellew and Danay in 1992 (Reported by
Smaoui et al. 2004) as a method to determine the extent of internal damage in concrete affected by ASR
(Rivard et al. 2002). The DRI is a method for quantifying both qualitative and quantitative observations
and determining severity of ASR using petrographic analysis of polished sections of concrete. It is based
on the recognition of a series of petrographic features that are commonly associated with ASR (Rivard et
al. 2002). The DRI accounts for defects observed in the concrete, such as the presence and distribution
of reaction products, existence of internal microcracking, and location of microcracking (within the
aggregate vs. through the cement paste) by assigning a weighting factor to each and quantifying overall
damage. When the factors are normalized to an area of 100 cm?, the resulting number is the DRI. Rivard
et. Al. (2000) noted that the abundance of individual defects and the overall DRI values increased with
regularity with increased ASR expansion. It should be ncted that the specimens used by Rivard et. Al.
were comprised of reactive aggregates with different reaction mechanisms, but ASR expansion indeed
correlated with DRI measures of ASR severity. Rivard et al. noted a possible limitation of the DRI
method: that weighting factors assigned to each defect may not universally apply to all types of reactive
aggregates (reported by Smaoui et al. 2004) and that weighting factor adjustments may be appropriate
depending on the aggregate being examined. Other than that, research supports that this method is a
more effective way to assess severity of ASR than crack indexing.

Smaoui et al. (2004) performed damage rating indexing on specimens from five concrete mixes using
different reactive aggregates to determine if there was a reliable and accurate correlation between ASR
damage determined by DRI and ASR expansion measurements. They noted that there exists a potential
error in estimating expansion of ASR concrete in the field and establishing a DRI-expansion relationship
with laboratory testing. tn some of the lab specimens, relatively similar DRI values were obtained for very
different expansion levels for cylinders which had been cast with the same concrete mix (and progressed
ASR overtime). The tests indicated that expansion levels (of in situ structures compared to laboratory
specimens) may not be the best indication of ASR degradation. For example, the presence of air bubbles
in the proximity of reactive aggregates [in field concrete] usually has the effect of reducing the expansion
due to ASR (Landry 1994, Reported by Smaoui et al. 2004). In other words, air bubbles that exist in the
in situ concrete structure could result in a smaller expansion of the structure as concluded under crack
mapping activities while more severe ASR damage could be present in the structure because ASR
features have “room"” to grow inside the existing structure before extensive cracking is notable on the
concrete surface. Smaoui et al. (2004) concluded that “for evaluating the expansion attained to date by
ASR-affected concrete, it may be necessary to reconsider the relevant defects and their respective
weighting factors and take into account a certain number of factors such as the presence or absence of
entrained air and preexisting cracks and alteration rims” to assess the severity of ASR in structures. Itis
notable that the research done by Rivard et al. (2000) showed that DRI correlated well with actual ASR
expansion, while subsequent work done by Smaoui et al. (2004) proposed that in some cases lack of
gross expansion did not correlate to low ASR degradation, and that air bubbles prevented macro-level
expansion even though ASR effects were severe. Crack indexing would not have identified this severe
ASR progression since that method only measures expansion of cracks.

The DRI has been shown to be a relatively inexpensive and effective method for assessing the damage
level of ASR-affected structures.
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Marshall, Michael

From:
Sent:
To:

Subject:

Buford, Angela
Saturday, November 24, 2012 5:54 PM
Marshall, Michael

RE: As Requested; FW: Inspection Report Comments

Yes | did. | hope that was okay, as | figured you would utilize my comments to help form the DLR feedback,
where | wanted him to capture a couple of points that | considered inspection team-type feedback.

From: Marshall, Michael

Sent: Friday, November 23, 2012 11:10 AM

To: Buford, Angela

Subject: RE: As Requested: FW: Inspection Report Comments

Angie,

As part of thé inspection team, did you send these comments directly to Bill?

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal
Office of Nuclear Reactor Regulation

301-415-2871

Email;

michael.marshall@nrc.gov

From: Buford, Angela

Sent: Monday, November 19, 2012 8:37 AM

To: Marshall, Michael

Subject: As Requested: FW: Inspection Report Comments

Michael, piease see my comments on the inspection report.

From: Angela Bufor(U(b)(s) =
Sent; Monday, Novermber 19, 2012 8:36 AM g
To: Buford, Angela _ '-
Subject: Inspection Report Comments

C

[



Marshall, Michael

N
From: Khanna, Meena
Sent: Monday, November 26, 2012 4:57 PM
To: Marshall, Michael; Murphy, Martin
Subject: FW: Michael and Marty’'s Comments addressed in draft ASR Report - attached (w/
revisions is RED)
Attachments: IR 2012-009 11-26-12.docx

Mike and Marty, do you want to look at this version, which includes incorporation of your comments? | know that they
are looking for a quick turnaround..thanks!

From: Cook, William

Sent: Monday, November 26, 2012 4:29 PM

To: Khanna, Meena; Raymcnd, William

Cc: Conte, Richard; Buford, Angela; Trapp, James

Subject: Michael and Marty's Comments addressed in draft ASR Report - attached (w/ revisions is RED)

Bill and Meena,

I would appreciate another quick review before we put this in final concurrence. If you don’t have Michael's or Marty’s
comments, let me know, I'll forward them to you.

Thanks in advance.

Bill

William A. Cook

Senior Reactor Analyst,

USNRC, Region |

(610) 337-5074 (work)

|®)Xe) (cellf ™
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From: Thomas, George

Sent: Tuesday, NovemHeL 27 2012 8:25 AM

To: Cook, William

Subject: RE: Draft Seabrook ASR Inspection Report 2012009 for review

Attachments: IR 2012-009 11-13-12GTcomments.docx

Bill,

Please use this version — | have some additional edits (in a different track changes color) on page 1 of cover letter and
pages 2,3,6 & 7.

Thanks.

George

From Cook Wulham :

Sent: Tuesday, Noveméer 27, 2012 7:21 AM

To: Murphy, Martin; Thomas, George

Subject: RE: Draft Seabrook ASR Inspection Report 2012009 for review

Thanks Marty and George. Good edits, better clarity, thanks for taking the time.
Bill

From: Murphy, Martin AU

Sent: Tuesday, November 27, 2012 7:00 AM
To: Cook, William

Subject: FW: Draft Seabrook ASR Inspection Report 2012009 for review

Looked over George's comments nothing really new but attached
From: Thomas, George
Sent: Monday, November 19, 2012 1:02 PM

To: Murphy, Martin
Subject: RE; Draft Seabrook ASR Inspection Report 2012009 for review

Marty,

Attached for your review are my comments/edits marked-up using Track Changes. | have also placed a copy onthe G
drive as below, in case you are not able to view the Track Changes — | seem to have some problem with Track changes
when the file is attached to Outlook.

G\ADES\DE\EMCB\Thomas\Seabrook ASR

Thanks.

George

Fromﬁ Murphy, Martin | , .

Sent: Friday, November 16, 2012 7:23 AM

To: Thomas, George
Subject: FW: Draft Seabrook ASR Inspection Report 2012009 for review

Comments to me before sending out



We'll discuss Monday afternoon since you are work at home on Tuesday

Sent: Thursday, November 15, 2012 3:46 PM

To: Murphy, Martin; Marshall, Michael; Khanna, Meena; Kobetz, Timothy; Lamb, John; Milano, Patrick

Cc: Raymond, William; Buford, Angela; Chaudhary, Suresh; Thomas, George; Harries, Kent A; Conte, Richard; Trapp,
James; Sheikh, Abdul

Subject: Draft Seabrook ASR Inspection Report 2012009 for review

ASR Working Group,

Please find the draft report for your review and comment. | welcome any and all edits. Marty and Michael, I’'m counting
on you and your staffs to ensure those sections your folks contributed to remained technically correct. If you run across
a significant problem or error, please let me, or Bill Raymond, or Rich Conte know ASAP! Heads-up, we have taken
some minor liberties with the standard IMC 0612 inspection formatting, but we think it makes the whole report read a
little better.

I would like to get your feedback (however is easiest for you) no later than COB 11/20, but | understand my priorities
aren’t necessarily yours. John or Pat, if either of you want to collect the edits and comments for NRR, I'd welcome that,
but if it is not practical, no problem.

Thanks in advance.
Bill

William A. Cook
Senior Reactor Analyst,
USNRC, Region |

610 -5074 {work)
a—



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
2100 RENAISSANCE BOULEVARD, SUITE 100
KING OF PRUSSIA, PENNSYL VANIA 19406-2713

Mr. Kevin Walsh

Site Vice President

Seabrook Nuclear Power Plant
NextEra Energy Seabrock, LLC
clo Mr. Michael O'Keefe

P.O. Box 300

Seabrook, NH 03874

SUBJECT: SEABROOK STATION, UNIT NO. 1 - CONFIMATORY ACTION LETTER
FOLLOW-UP INSPECTION - NRC INSPECTION REPORT 05000443/2012009

Dear Mr. Walsh.

On November 2, 2012, the U. S. Nuclear Regutatory Commission (NRC) compieted a team
inspection at Seabrook Station, Unit No. 1. The enclosed inspection report documents the
inspection results, which were discussed on November 2, 2012, with you and other members of
your staff.

The team inspection examined activities conducted under your license as they relate to safety
and compliance with the Commission's rules and regulations and with the conditions of your
license. Specifically, the team reviewed selected procedures and records, observed activities,
and interviewed station personnel regarding the adequacy of NextEra’s actions to address the
impact of Alkali-Silica Reaction (ASR) on reinforced concrete structures The team reviewed
selected Confirmatory Action Letter (CAL) 1-2012-002 commitments for adequacy and closure

Based upon the inspection team on site and in-office reviews, five CAL items were reviewed
and closed, as documented in the enclosed report  The remaining six CAL items will be
reviewed during our second planned follow-up inspection scheduled for completion in early
2013

The inspection team identified NextEra's methods for assessing the impact of ASR on
reinforced concrete structures technically sound-reasonable and generally
theroughcomprehensive. The approach of comparing the available design and as-built
construction margins to a conservatively established lower bound ASR-ASR-affected structural
concluded the assumed worst-case values defining lower bound values ASR effects for critical
structural limit states, developed from research data, provide a reasonable interim operability
basis until further testing and engineering analysis supports a final operability determination and
addresses the uncertainties in identifying the current level and progression of ASR at Seabrook
Station.




K. Walsh 2

In accordance with 10 CFR 2.390 of the NRCs "Rules of Practice,” a copy of this letter, its
enclosure, and your response (if any) will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records (PARS) component of the
NRC'’s document system (ADAMS). ADAMS is accessible from the NRC website at
http.//www nr¢.govireading-rm/adams.html (the Public Electronic Reading Room).

Sincerely,

Christopher G. Miiler, Director
Division of Reactor Safety

Docket No. 50-443
License No: NPF-86

Enclosures:

1. Inspection Report No. 05000443/2012009
w/ Attachment: Supplemental information

2. Confirmatory Action Letter 1-2012-002

cc w/encl: Distribution via ListServ



K. Walsh 2

In accordance with 10 CFR 2.390 of the NRCs “Rules of Practice,” 2 copy of this letter, its
enclosure, and your response (if any) will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records (PARS) component of the
NRC's document system (ADAMS). ADAMS is accessible from the NRC website at
hitp://mww.nrc.govireading-rm/adams.htm! (the Public Electronic Reading Room).

Sincerely,

Christopher G. Miller, Director
Division of Reactor Safety

Docket No. 50-443
License No: NPF-86

Enclosures:

1. Inspection Report No. 0500044 3/2012009
w/ Attachment. Supplemental Information

2. Confirmatory Action Letter 1-2012-002

cc wiencl: Distribution via ListServ
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W. Dean, RA

D. Lew, DRA

D. Roberts, DRP

J. Clifford, DRP
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U.S. NUCLEAR REGULATORY COMMISSION

REGION |

50-443

NPF-86

05000443/2012009

NextEra Energy Seabrook, LLC
Seabrook Station, Unit No. 1
Seabrook, New Hampshire 03874
June 18, 2012 to November 2, 2012

W Cook, Team Leader, Division of Reactor Safety (DRS)

S. Chaudhary, Reactor Inspector, DRS

W. Raymond, Senior Resident Inspector

A. Buford, Structural Engineer, Division of License Renewal,
Office of Nuclear Reactor Regulation (NRR)

G. Thomas, Structural Engineer, Division of Engineering, NRR

Dr. Kent Harries, Professor of Structural Engineering.
University of Pittsburg
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Division of Reactor Safety
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SUMMARY OF FINDINGS

IR 05000443/2012009; 06/18/2012 - 11/02/2012; Seabrook Station, Unit No. 1; Confirmatory
Action Letter (CAL) Follow-up Inspection Report.

This report covered three weeks of onsite inspection and four months of in-office review by
region based inspectors and headquarters reviewers to assess the adequacy of actions taken
by NextEra to address the identification of Alkali-Silica Reaction (ASR} in reinforced concrete
structures at Seabrook Station. The NRC's program for overseeing the safe operation of
commercial nuclear power reactors is described in NUREG-1649, "Reactor Oversight Process,”
Revision 4, dated December 20086.

Cornerstone: Mitigating Systems

During this inspection the team examined six of the eleven commitments identified in
Confirmatory Action Letter No. 1-2012-002, dated May 16, 2012. These commitments involve
actions taken and planned by NextEra to address the degradation of reinforced concrete
structures at Seabrook Station due to ASR. Based upon the team's onsite inspection activities
and detailed in-office reviews during this inspection of CAL items, the team closed CAL ltems
#1, #3, #5, #6 and #10. The team reviewed CAL ltem #2, but did not close this item based upon
additional work needed by NextEra to appropriately address and document this issue. The
details of the team's review of each CAL item and the observations pertaining to the adequacy
of NextEra's actions to address their commitments to the NRC, to date, are documented in the
enclosed report.

The team acknowledged NextEra's plans to conduct structural performance testing of large
scale test specimens (both control and ASR affected) and then apply the data to evaluate the
develop appropriate actions for the continued monitoring of the ASR affected structures.
Information from the test program will also be used to make appropriate modifications to the
existing structural monitoring program for ASR susceptible structures. The adequacy of
NextEra's proposed test program will be evaluated during the second CAL Follow-up inspection,
consistent with CAL item #8. The team verified during this inspection that NextEra's will not
finalize their Interim Assessment and Prompt Operability Determinations until: 1) the degree of
service life is established within the design and licensing basis; 2) definitive margins are
established to the design basis limits; and 3) the progression of ASR is appropriately monitored
and demonstrated to ensure adequate margins are maintained for the duration of the current
operating license.

The team also clarified NextEra's current position that no structure at Seabrook Station wili be
precluded from continued monitoring for the affects-effects of ASR until a satisfactory
petrographic examination has been completed on that structure to confirm the absence of ASR
or that ASR is no longer active. The adequacy of NextEra's Structures Monitoring Program will
be evaluated in the second follow-up inspection, consistent with CAL Item #9

1] Enclosure



As highlighted in Section 9.0 of the enclosed report, the team identified additional issues for
follow-up during the second inspection. These issues and the remaining CAL Items will be
examined and assessed for adequacy prior to the closeout of CAL. 1-2012-002.
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REPORT DETAILS
1.0 Background

Alkali-Silica Reaction (ASR) is a chemical reaction in concrete that can change the physical
properties_and could potentially affect structural performance. In June 2009, NextEra identified
potential degradation in below grade concrete structures at Seabrook. In August 2010, NextEra
completed petrographic evaluation of concrete core samples which confirmed ASR as the
degradation mechanism. The degraded condition in Seabrook Category | structures was
evaluated in the Corrective Action Program via a prompt operability determination (POD) in
September 2010, and revised in April 2011, September 2011 and May 2012. The initial PODs
(Revisions 0 and 1) addressed the B electric tunnel (AR581434) where ASR was first
discovered. Five other buildings were identified via the extent of condition (EQC) review and
the evaluation of core samples taken from these structures (AR1664399). The PODs were
updated as new information became available and revised analytical techniques were
incorporated.

NextEra initially used the results of mechanical testing of concrete cores to assess the degree of
structural degradation due to ASR. This is the traditional method described in American
Concrete Institute (ACI) 228.1R for assessing existing concrete structures. NextEra tested the
cores for compressive strength and elastic modulus. NextEra used the methods defined in
construction and design code AC! 318-1971 te evaluate the structural capacity (operability) of
the ASR affected buildings. However, the mathematicai relationships in ACI-318 are based on
empirical data from testing of non-degraded concrete and these relationships may not hold true
for all stages of ASR affected concrete.

After further review of industry experience and literature pertaining to ASR, NextEra engineering
concluded that the core test data was not indicative of structural performance of ASR affected
reinforced concrete structures. NextEra's engineering evaluation states that once removed from
the structure, concrete cores are no longer subject to the strains imposed by the ASR-related
expansion or restraints imposed by the reinforcing cage. Confinement provided by reinforcing
steel rebar and other restraints imit ASR expansion of the concrete within the structure, which
reduces the extent of deleterious cracking and the resulting reduction of concrete material
properties Therefore, NextEra concluded that the reduction of mechanical properties observed
in mechanical testing of cores is not representative of in-situ concrete performance. NextEra's
current position is that the mechanical tests are only useful as a diagnastic tool to confirm the
presence of ASR. Based on the above, NextEra stopped taking cores to evaluate structures
impacted by ASR and revised their approach. NextEra's current approach for assessing
structural integrity and operability is to compare available design margins to an assumed
reduction in structural capacity due to ASR.

The extent of ASR at Seabrook was documented in a baseline walkdown review of station
structures. The review identified the visual signs of ASR through the presence of crack
patterns, ASR powder and gel, and/or discoloration/dark staining. The walkdown objectives
were to: identfy and assess apparent ASR degradation including estimated expansion; identify
the condition of concrete in the vicinity of supports that show ASR distress; and, identify the
current or past areas of water intrusion. The walkdown results were entered into the corrective
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action program (AR1757861) and have established NextEra's current baseline condition
assessment of Seabrook structures, in conjunction with six-month crack indexing measured on
selected structures to trend the progression of ASR and thereby establish a rate of degradation.

As stated above, NextEra's operability evaluations are based upon an examination of available

Interim Assessment (FP 100716). The assessment assumed lower bound values for-potential
reductions-inASR-reduced structural capacity of concrete for critical structural limit states
material properties based on industry research test data, of primarily small scale test

most sensitive to ASR affests-effects (i.e., out-of-plane shear capacity, lap splice development
length, and anchorage depthcapacity). Compressive strength of concrete is also affected, but
less so in the early stages of ASR. The assessment determined the structures were suitable for
continued service pending further evaluation of structural performance based on a proposed
fulllarge-scale testing program of beam specimens representative of Seabrook concrete
structures. The test programs have been initiated at the Ferguson Structural Engineering
Laboratory at the University of Texas, with testing to be completed in 2013 and the results
reporiedin 2014.

2.0 Confirmatory Action Letter 1-2012-002

Confirmatory Action Letter (CAL) 1-2012-002, dated May 16, 2012, was written to confirm
commitments by NextEra with regard to planned actions to evaluate the degradation of
Seabrook reinforced concrete structures due to ASR. in response to the CAL, NextEra
committed to provide information to the NRC for the staff to assess the adequacy of NextEra's
corrective actions to address this significant condition adverse to quality. CAL 1-2012-002 is
provided as an Enclosure to this report. Based on the results of this inspection, CAL ltems #1,
#3, #5, #6, and #10 are closed; CAL ltem #2 is updated; and CAL Items #4, #7, #8, #9, and #11
remain open pending NRC review in Inspection Report 2012-010.

3.0 Review of Operability Determinations and the Interim Assessment
(CAL Items #1, #3, and #5)

3.1 Inspection Scope

The team reviewed the PODs for the B Electric Tunnei of the Control Building (POD 581434)
and buildings identified in NextEra's extent-of-condition review (PODs 1664399 and 1757861).
As discussed in Section 1.0 above, these PODs were revised to reflect a change in the
approach taken by NextEra 1o evaluate the structural integrity of the station reinforced concrete
buildings. Revision 2 of the PODs provides the current quantitative and qualitative analyses of
the ASR-induced changes in concrete properties, as further detailed in the licensee's Interim
Assessment. The team reviewed the supporting documentation for each significant structural
design attribute and conducted multiple interviews and discussions with the responsible NextEra

| engineering staff and consultants. The team used 10 CFR Part 50. Appendix A (GDG 1, 2, 4).
and 10 CFR Part 50, Appendix B, Criterion XVI, "Corrective Action,” and Criterion X!, “Test

| Control,” and UFSAR Section 3 8 as the regulatory basis to assess the adequacy of NextEra's
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Rule reinforced concrete structures. The-team-alse-used-the-established-code-relationships
from ACI-318-1971-to independently-assess the-engine ering-calculations and analyses
performed by NextEra.-Lastly, the team used NRC Inspection Manual, "Part 8900 — Operability
Determination and Functionality Assessments for Resolution of Degraded or Nonconforming
Conditions Adverse to Quality or Safety,” to evaluate the licensee's approach to assessing this
significant condition adverse to quality. '

The extent-of-condition PODs (Revisions 0 and 1) addressed five buildings (AR 1664399) using
the mechanical testing data gathered from concrete core samples. These five structures
include the containment enclosure building (CEB), the access tunnel to the radiologically
controlled areas (RCAW), the emergency feedwater (EFW) pump house, the residual heat
removal (RHR) equipment vault (EV), and the diesel generator building (DGB). During
implementation of ASR Structures Walkdown (FP 100705), NextEra identified additional ASR
affected concrete in both Category 1 and Maintenance Rule structures including. the
condensate storage tank enclosure, the control building air east intake, the service water
cooling tower, the A electrical tunnel, the fuel storage building, the east pipe chase, the west
pipe chase, the pre-action valve room, the primary auxiliary building, the service water pump
house, the mechanical penetration area {(which includes portions of the outer containment wall),
and the waste processing building (AR 1757861).

The team also conducted a detailed review of Foreign Print (FP) 100716, "Seabrook Station:
Impact of Alkali-Silica Reaction on Concrete Structures and Attachments,” Revision 1, which is

this interim evaluation will be foliowed by a second evaluation that “will assess the long-term
adequacy of the concrete structures considering the results of the{fulllarge-scale structural
testing program, other in-progress test programs, and results from periodic monitoring of the
structures.”

3.2 Findings and Observations

The team identified no findings in this area and CAL tems #1, #3 and #5 are closed. Based on
a detailed review of the PODs, referenced white papers and associated engineering analyses,
including an independent verification of a number of supporting calculations, the team
determined NextEra's intenim operability bases were appropriate. Given the current extent of
ASR, there is reasonable expectation that the affected reinforced concrete structures at
Seabrook Station will remain capable of performing their intended functions for an interim
period, while NextEra continues to monitor the condition and complete detailed testing and
further engineering analyses. Noteworthy observations pertaining to the team's review of the
PODs and Interim Assessment follow:

3.2.1 Operable, but Degraded/Nonconforming

Based upon a detailed review of the quantitative and qualitative analyses documented in the
PODs and Interim Assessment, the team determined NexiEra had appropriately demonstrated
that the ASR impacted structures were operable, but degraded/nonconforming. NextEra
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demonstrated that the structures maintained structural integrity for design basis loads and load
combinations for normal, accident and environmental extreme conditions (including seismic).
The team indentified no inadequacies in the conclusion that ASR impacted structures were
currently operable, but degraded or nonconforming.

The team observed that 24 locations (including containment) had been identified via NextEra's
ASR Structures Walkdown as having patterned cracking with a combined crack index (CC)) of
greater than 1.0 mm/m. Per the Structures Monitoring Program (EDS 1867.03136180, Rev 2),
Attachment 3, revised in July 2012, a CCI of >1.0 mm/m requires a structural evaluation.
NextEra's Interim Assessment, Section 2.1.2 documents an engineering judgment that biased
the performance of detailed structural evaluations to the 11 locations with a CCl > 1.5 mm/m.
Although not explicitly stated in Section 2.1.2, the team learned from discussions with NextEra
engineers that the locations with a CCl of between 1.0 and 1.5 mm/m (13 locations) were
considered bounded by the 11 areas subjected to a detailed evaluation. The lack of a
documented structural evaluation for the 13 locations with a CC! of between 1.0 and 1.5 mm/m
was considered a minor performance deficiency. NextEra acknowledged this procedural
implementation error and entered the issue into their Corrective Action Program (AR 1804477
and AR 1819080). A structural evaluation was completed for containment and reviewed by the
team prior to the completion of the inspection period (see Section 3 2 8). However, the
evaluations for the remaining locations are yet to be completed. Based upon team review of the
competed structural evaluations, to date, there is a reasonable expectation that structural
integrity (and operability) of the locations yet to be evaluated by NextEra will be sufficiently
demonstrated. Notwithstanding, the team will examine these evaluations in the next CAL
follow-up inspection report.

Near the conclusion of this inspection period, NextEra completed the POD for containment
(AR 1804477). Preliminary review by the team identified a few areas for follow-up during the
second CAL follow-up inspection. Specifically, the team will pursue NextEra's evaluation of the
potential for chemical pre-stressing of rebar (reference Section 3.2.8) and review NextEra's
future plans for monitoring the localized areas (three) of presumed ASR (not petrographically
verified) on the containment outer wall (reference Section 6.0).

3.2.2 Concrete Material Properties - Compressive Strength and Elasticity Modulus

In Revision 2 of POD 581434 for the B Electrical Tunnel, NextEra concluded that there is no
loss of concrete compressive strength due to ASR. This conclusion was based on testing of

15 cores (12 ASR-affected concrete and 3 control locations), which showed an average strength
of 5143 pounds-per-square-inch (psi) for the ASR affected cores and 4880 psi for the control
cores NextEra concluded that ASR had increased the stiffness of the electric tunnel walls
because the compressive strength in the ASR impacted concrete was higher than in the control
core samples. Team review of the supporting concrete core data did not validate NextEra's
conclusion.

Concrete compressive strength can vary due to variations in in-place concrete strength. The
team determined that 12 cores were obtained from six locations in an ASR suspect wall in the B
electrical tunnel. Testing produced compressive strength values ranging from a low of 4220 psi
to a high of 6610 psi. The mean strength value of these samples is 5143 psi with a standard
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deviation of 830 psi. The three cores taken from a control area (presumed ASR free) measured
4630, 5350 and 4660 psi. The mean value of these samples was 4880 psi, with a standard
deviation of 580 psi. Team review of the B electrical tunnel data determined that the
compressive strength measured in 2011 is about 2 percent lower than the measured cylinder
strength values from 1979. These values do not show an increase in strength over 25 years, as
would be expected as concrete continues to cure. However, given the inherent variability in
concrete material properties and the significant variation in the data from the B electric tunnel,
the team could not conclude that there was a significant loss of compressive strength or that the
affect of the ASR was to increase the compressive strength. In addition, this conclusion is
different than the 22 percent measured compressive strength reduction (compared to the 1979
cylinder test results) that had been previously identified by NextEra from initial core sample
results and reported in NRC Inspection Report 05000443/2011007. In contrast to the B electric
tunnel results, the measured compressive strength values in the other ASR affected buildings
suggest a different trend. In general, the measured core sample compressive strengths in the
RCA walkway, EFW pump house, RHR EV and EDG buildings in 2011 were higher than the
original compressive strength values in 1979 (as expected). This 2011 core sample data shows
an average increase of 56 percent.

For modulus of elasticity, although individual cores showed a modulus that was reduced
(compared to design), the average modulus value in the RCA walkway, RHR EV, EFW pump
house and DGB was within 20 percent of the design modulus value {+20 percent is acceptable
by ACI 318). For the CEB, the average modulus was just beyond (low) the 20 percent
allowable. The team noted that modulus values at individual core locations could be lower than
design and that NextEra had conservatively used these lower measured modulus values to
assess the implications of ASR on structural performance.

Based on the above, the team determined that the core sampling and material property testing
completed, to date by NextEra, has not conclusively established the current impact of ASR on
concrete material properties (specifically for compressive strength and moduius of elasticity).
However, an adverse trend in concrete material properties is indicated and supported by a
literature review and available research data. Notwithstanding, review of the core sample data
does indicate that the concrete compressive strength remains considerably above the specified
design strength value of 3000 psi (or 4000 psi, where used in construction). The team plans to
examine this area further in the second follow-up inspection with respect to adequacy of the
Structures Monitoring Program

3.2.3 Flexural Capacity and Dynamic Response

seismic response Modulus values used in the study were based on field investigation of CEB
concrete that correlated a visual rating of ASR with core test results (FP100696 and FP
100700). The CEB study included a parametric analysis that. evaluated the building in a static,
three dimensional finite element analysis (FEA) to determine the response (forces and
moments) to operating basis earthquake and safe shutdown earthquake seismic loads before
and after ASR damage,; calculated the section capacities; calculated demand-to-capacity ratios
(DCRs), and, compared the DCRs of ASR degraded walls to undamaged walls. The analyses
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t observed state of ASR-degradation, the seismic acceleration
sponse spectrum, and the distribution of forces and moments were

modulus on the response of below-grade, other ASR-impacted wall structures was previously
evaluated_in Calculation C-S-1-10163. For these below grade structures, NextEra determined

that the dynamic structural response remained in the rigid range with no appreciable

amplification-of-the-ground-response-spestraincrease in the sgismic forces. The seismic
response of these structures along with the attached equipment (cable trays and supports) and
anchor loads remained practically unchanged, with-and had no-minimal affect.effect on
operability due to ASR. The-team noted-that these studies vakdated previous analyses that the
reduced -modulus-of elasticity-had minimal-impact-on the-seismic- response-of-walls-and-attached
equipment—The team concluded that NextEra's assessment of this ASR affected design
attribute was appropriate for the interim operability determination.

3.2.4 Shear Capacity

for seismic and hydrodynamic loads.
11.4.1 equation for shear stress which relates shear stress to the square root of compressive
strength. NextEra assumed a lower bound 25 percent reduction in out-of-plane concrete shear
noted that NextEra's design calculation (CD-20, dated 3/28/83) used the average 28-day
compressive strength value (5459 psi) to establish the design shear capacity. However, the
on used the specified design concrete strength of 3000 psi to compare the
acity to design load. The use of the 3000 psi vice 5458 psi value in the

shear capacity. The licensee identified additional conservatism in their analysis based upon the
B electrical tunnel average measured core sample compressive strength value of 5140 psi.
NextEra's FEA concluded that adequate margin was available. The team acknowledges that: 1)
some additional margin may be credited due to the compressive strength of core samples
exceeding the design minimum value of 3000 psi; and 2) the assumed 25 percent reduction in
shear capacity is conservative because of the uncertainty with respect to the actual impact of
ASR on concrete tensile strength during the early stages of ASR. The team viewed the use of a
FEA _-to assess lower bound ASR affects as appropriate and insightful, but not conclusive,
pending further testing and engineering analysis planned by NextEra.

3.2.5 Anchorage

NextEra evaluated the impact of ASR affected concrete on the performance of anchors,
including cast in place anchors, drilled in anchors and reinforcing steel anchorage. The
potential impact of micro-cracking caused by ASR can impact the structural capacity of

distribution-of shear-stresses. Petrographic analysis of Seabrook concrete cores showed that
concrete quality was good with relatively small cracks indicating minimal impacts on stress
distribution. NextEra's evaluation was supported by anchor performance testing conducted on
ASR degraded specimens (FP100718). The tests showed satisfactory performance of the
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anchors in concrete test specimens, atthough dissimilar in composition and compressive
strength compared to Seabrook structures. NextEra's evaluations illustrated that the assumed
reductions in capacity due to ASR degradation were offset by established design margins
(FP100716). The team concluded that NextEra's interim anchorage operability assessment was
satisfactory. However, based upon the limitations of the testing performed, to date, NextEra
plans to conduct further testing. Planned testing invoives anchors installed in ASR affected test
specimens that more accurately reflect the reinforced concrete structures and anchor
configurations at Seabrook.

3.2.6 Review of Finite Element Analysis Modeling

As discussed in Sections 3.2.3 and 3.2.4, NextEra used linear elastic finite element analysis to
evaluate the affects-effects of ASR, at its current observed slate, on certain structures and
design attributes. The team noted that the input data for the compressive strength and modulus
of elasticity for the CEB model were determined based on a visual examination of CEB walls
and only a few directly obtained core sample material properties. The observed crack
patterns/dimensions were comrelated to a damage rating index (DRI) and associated concrete
material propenies from test data obtained from core samples taken from several different

NextEra acknowledged the limitations of this input data, but in FP 1006896 deemed the approach
justified because the analysis was a parametric study of the CEB seismic response, comparing
design values to ASR affected values. The team concluded this FEA approach was useful and
insightful for providing reascnable expectation of operability for the interim period, butis

the seismlc isolation
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3.2.7 Lap Splice Strength

Section 6.3 of the Interim Assessment addressed reinforcement lap splice degradation as
another design attributed impacted by ASR. In accordance with the licensee’s lower bound
value of a 40 percent reduction in lap splice strength, NextEra's review of design calculations
dentified several structures with insufficient margin to accommodate this assumed ASR
aftecteffect. NextEra was able to recover margin for operability considerations by adjusting the
AC! Code 318 prescribed design load factors for predicted dead load and/or hydrostatic loads in
the controlling service load combination. The team examined this method for margin recovery
and found it satisfactory for the interim operability assessment, but concluded it would not be
acceptable for a final operability determination under the current licensing basis.

3.2.8 Concrete Confinement and Rebar Pre-Stressing

Team review of FP 100716, Sections 2.1.2 and 4.1 3, identified that the interim engineering
evaluation stated, "since ASR has a negligible impact on structural demand, the impact of ASR
on structures and structural attachments can be assessed solely on the basis of changes in

Enclosure



8

capacities.” The team observes that restraint to ASR expansion, from concrete confinement by

chemical pre-stress in the structural members. The consequence is increased compressive
stresses in concrete and increased tensile stresses in the rebar cage, as long as the restraint is
sustained. The team observed that this ASR-induced pre-stress has been addressed only
qualtatively in the Interim Assessment and containment structural evaluation (AR 1804477),
The team finds this acceptable for interim operability determinations. However, the team'’s
preliminary engineering judgment is that a quantitative evaluation is more appropriate for a final
operability assessment of this condition. Further, it should be recognized that the ASR-induced
pre-stress varies with time, depending on the degree of restraint and may not be sustained
through the service life of the affected structure, and therefore, any potential beneficial effect
should not be relied upon or credited in_design.

The team concludes that chemical pre-stress, if sustained, may show some beneficial effect in
terms of stiffness and gross uftimate structural strength, but it may would also result in an
increase in structural demand on the concrete and reinforcement. As stated above, the team's
judgment is that this structura! demand should be quantified (if practicable) and accounted for in
the design calculations as a known load. Quantifying, or otherwise approximating the chemical
pre-stress, is similar to accounting for (and menitoring-for-losses)-the pre-stress load in pre-
stressed concrete design. This issue will be reviewed by the team in the second follow-up
inspection.

3.2.9 Condition of Rebar

The team examined information gathered and assessed by NextEra with regards to the
condition of rebar and any potential erosion or corosion due to ASR and water in leakage
through below grade reinforced concrete structures. The team observed that NextEra had
purposefully removed an area of surface concrete in the B Electrical Tunnel (chronically wet) to
examine the condition of the rebar. The engineering staff identified no degradation of the rebar
(no oxidation or signs of distress). The team also learned that in the course of removing core
samples, in two instances the drill nicked rebar. Examination of the rebar sections removed
determined the steel to be in excellent condition (unaffected by ASR or moisture). Preliminarily,
the condition of rebar in ASR degraded concrete should be unaffected until the cracking
becomes deleterious and exposes the rebar to oxidation mechanisms. Otherwise, the alkaline
condition within the concrete should prevent any erosion or corrosion mechanisms. The NRC
continues to evaluate the need for any additional rebar intrusive monitoring or testing, and will
evaluate this issue in the second CAL follow-up inspection.

4.0 Review of ASR Root Cause Evaluation (CAL Item #2)
4.1 Inspection Scope

The team reviewed NextEra's response to this CAL Item, “Submit the root cause for the
organizational causes associated with the occurrence of ASR at Seabrook Station and related
corrective actions by May 25. 2012." The licensee submitted their root cause evaluation (RCE)
via letter dated May 24, 2012. The purpose of the team’s review was to assess the adequacy of
the licensee's evaluation of the root cause for the ASR issue at Seabrook and the significant
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contributing causes. The team also examined the methodology and thoroughness of the
licensee's evaluation and associated corrective actions as outlined in 10 CFR Part 50,
Appendix B, Criterion XVI, "Corrective Action.”

4.2 Findings and Observations

This CAL item will remain open pending NRC review of NextEra's final RCE. NextEra identified
two root causes: 1) ASR developed because the concrete mix design unknowingly utiized an
aggregate that was susceptible, and, 2) the monitoring program for plant systems and structures
does not contain a process for periodic reassessment of failure modes. A contributing cause
identified by NexEra was the failure to prioritize groundwater elimination or mitigation resulting
in more concrete areas exposed to moisture. The team made some observations regarding the
clarity and completeness of NextEra's root cause evaluation.

The team acknowledges that the first licensee identified root cause involved the use of
susceptible aggregate in the concrete mix design that was undetected by the testing specified
by ASTM construction standards, at the time (late 1970's). The ASTM standard was
subsequently revised to ensure slow reactive aggregates would be properly identified prior to
use In construction. The team conciuded that this causal factor was beyond the licensee's
control.

The team concluded that the second root cause was not adequately characterized in NextEra's
May 24, 2012 submittal. Specifically, NextEra did not clearly state the personnel and
organizaticnal factors that led to inadequacies in the Structures Monitoring Program (SMP).
The team discussed the absence of any human performance aspects in the description of this
causal factor and NexiEra initiated a revision to the RCE to more appropriately develop and
characterize this second root cause and the associated corrective actions. NextEra plans to
submit the revised RCE for NRC review, consistent with their CAL Item #2 commitment. The
team will review this revision in the next CAL follow-up inspection report.

The team also noted that NextEra excluded a significant contributing cause, identified in the
RCE, from the evaluation executive summary and May 24, 2012 letter. As stated in the RCE,
this contributing cause involved the tongstanding “organizational mindset” that groundwater
in-leakage was more of an operational nuisance than a structural integrity concern. This station
and engineering staff view prevented a more timely and thorough investigation and examination
of the affected concrete reinforced structures on site. NextEra acknowledged this observation.

50 Review of Mortar Bar Testing (CAL item #6)
5.1 Inspection Scope

The team reviewed the results of NextEra recently completed short term expansion testing of
mortar bar specimens per test procedures SGH-Z001-12 and SGH-Z002-12. The results of the
testing were evaluated per ASTM C1260. The licensee initiated the testing to establish and
compare the reaction rates of ASR affected concrete to non-ASR affected concrete on site. The
tests were performed by a consultant at an offsite facility The mortar bar specimens were
made using the aggregate extracted from core samples taken from ASR affected structures and
non-affected concrete from a slab removed from the waste processing building. NextEra noted
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that the non-affected concrete siab used for aggregate extraction had shown no visible
indications of ASR. The details of the testing are documented in SGH Report 120110-RPY-01
(FP 100734). The team reviewed the SGH report and associated test documents to ascertain
the adequacy and technical validity of the testing

5.2 Findings and Observations

No findings were identified and CAL ltem #6 is closed. The test results indicated that both
affected and non-affected concrete specimens contained ample reactive aggregate to sustain
ASR. The team notes that normal test duration is 14 days and that a specimen expansion of
>0.1 percent indicates reactive aggregate, per ASTM C1260 Test results identified that the
non-ASR affected specimens exceeded the 0.1 percent threshold in five days and the ASR
affected specimens exceeded the 0.1 percent threshold in seven days. NextEra allowed the
test to extend to 103 days and both specimen types continued to demonstrate active expansion
due to ASR. Accordingly, NextEra concluded that there remains the potential for future
volumetric expansion due to ASR in concrete structures at Seabrook.

Based upon the Mortar Bar Testing results, NextEra plans to revise their commitment to conduct
Prism Testing Prism Testing is a similar, but longer term test of the susceptibility to ASR of
aggregate used in concrete. NextEra had hoped to establish, via the Mortar Bar Test, a
difference in the remaining versus available concrete constituents for ASR in the specimens.
The results demonstrated ample reactive materials in both specimen types and NextEra
concluded the Prism Test will not provide any additional ASR insights. The team concluded that
NextEra's basis te revise their commitment to conduct Prism Testing was reasonable.

6.0 Review of Crack Indexing (CAL item #10)
6.1 Inspection Scope

The team conducted a review of FP 100647, "Crack index Determination,” Revision 1, to
understand the methodology for NextEra's monitoring of ASR progression in selected reinforced
concrete structures. NextEra's commitment to this methodology is captured in CAL ltem #10.
The team used 10 CFR Part 50, Appendix B, Criterion V, “Instructions, Procedures, and
Drawings,” to evaluate the adequacy of this process. The team's review was limited in scope, in
that, the adequacy of this process, as the sole means of monitoring ASR progression in
Seabrook structures, is still under NRC review. The team will evaluate this aspect as part of the
review of CAL Item #9, the Maintenance Rule Structures Monitoring Program, during the second
CAL follow-up inspection.

The team observed field measurements taken on June 20, 2012, by the responsible contractor
and discussed the general methodology and procedural guidance with the individuals
performing the crack indexing measurements and supervising NextEra staff. The team noted
that NextEra found ASR patterned cracking in many areas within Seismic Category | and
Maintenance Rule structures, but only a limited number of these areas have sufficient ASR
degradation to merit continued monitoring and detailed evaluations The ASR walkdown
identified 131 lccations with some level of pattern cracking. Of the 131 locations, 26 exceeded
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an initial screening criteria of a combined crack index greater that 1.0 mm/m. These 26 areas
will continue to be monitored at six-month intervals, per FP 100647.

6.2 Findings and Observations

No findings were identified and CAL Item #10 is closed. The team noted that the periodic crack
indexing provides the principle method selected by NextEra to monitor the progression of ASR
on reinforced concrete structures. The six-month interval measurements are currently planned
until a rehable trend of ASR progression can be established, per Structural Engineering
Standard Technical Procedure 36180, “Structures Monitoring Program (SMP),” Attachment 3,
Revision 2. As stated above, additional NRC review of the SMP will be conducted in the second
CAL follow-up inspection,

The team also reviewed the current methods and terminology used by NextEra to characterize
the degree of ASR pattern cracking, previously addressed in NRC Inspection

Report 05000443/2011007 When ASR was initally identified in the B electrical tunnel in mid-
to-late 2010, the licensee referred to the Federal Highway Administration {FHWA) guidance
document FHWA-HIF-09-004 for crack/damage characterization. Three major categories were
identified” mild, moderate, and severe, with ratings such as mild to moderate and moderate to
severe, also used. Per FHWA-HIF-09-004, these categories were used to define the
recommended remedial actions to be taken once ASR was identified. At that time, NextEra
labeled the observed cracking as “severe.” Per the FHWA guidance, this category requires
“further investigation for selecting remedial actions.” This characterization was repeated in the
above referenced inspection report. The team determined that NextEra revised their crack
characterization scheme prior to the implementation of the structures extent-of-condition review,
The revised crack rating system was based upon “best practices” taken from the Building
Research Establishment (BRE) in the United Kingdom (UK). The revised numeric rating system
range is from 0 (no cracking detected) to 6 (heavily fractured ASR-related damage).

FP 100636, “Petrographic Examination PE Reports,” Revision 0, lists the material property
results of all core samples taken and petrographically analyzed. FP 100636 also provides the
BRE crack rating for each specimen examined The crack ratings for the specimens examined
range from O to 4. A summary table with each numeric rating and its definition is documented in
the Supplementat information attachment to this report.

7.0 Review of Alkali-Silica Reaction Structures Walkdown/Baseline Assessment
7.1 Inspection Scope

The team examined NextEra's program documents FP 100642, "ASR Walkdown Scope,”
Revision 1, and FP 100705, "Seabrook Station: Summary of Alkali Silica Reaction Walkdown
Results,” Revision 0. The team reviewed the walkdown scope and examination criteria and the
associated field data, photographic evidence, and analysis of NextEra's observations, as
documented in FP 100705. The walkdown scope included Seismic Category 1 and some in
scope Maintenance Rule structures. NextEra's walkdown is being conducted in three phases.
Phase 1 involved examination of readily accessible areas of interest, Phase 2 included
examination of coated surfaces identified during Phase 1 inspections (coatings had to be
removed to expose the concrete surfaces); and Phase 3 examines normally inaccessible
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structures/areas (e.g. high radiation, manholes, efc.) which have or will be inspected as the
opportunity presents itself (e.g routine maintenance or outage activities).

The walkdowns assess the extent of ASR throughout the plant with the primary objectives of:
identifying and assessing any apparent degradation from ASR, including: estimating in-situ
expansion (Crack Indexing); assessing whether concrete in the vicinity of supports for safety-
related systems or components show any indications of ASR distress; and documenting and
characterizing water intrusion or evidence of previous water intrusion, based upon water being a
key contributor to concrete deterioration and distress caused by ASR. The visual critenia for
documenting potential ASR indications include: typical patterned surface cracks in concrete;
crack dimensions (width, length, orientation); evidence of water ingress/out-seepage
(past/present); visual evidence of salt deposit and/or ASR gel. and indications of surface
deterioration (i.e., pop-outs and/or spalling). Also, any expansion anchors or structural
emboedimenis embedments located within five feet of the area of interest were examined and
documented. The licensee considers their ASR walkdown efforts and observations a baseline
condition assessment. This baseline will be used for monitoring the progression of ASR for the
duration of the current operating license.

The team performed a number of independent walk-through inspections to verify and assess the
thoroughness of the licensee's efforts. The team independently evaluated the extent-of-
condition of ASR affected structures that are readily accessible. The team used the expertise of
a consulting structural engineer to assist in the team'’s review of the current condition of ASR
affected reinforced concrete structures at Seabrook Station.

7.2 Findings and Observations

The team identified no findings. On a sampling basis, the team’s independent walkdown
observations were consistent with the licensee’s observations and assessments. At Seabrook,
the presence of ASR has been conclusively established by petrography in certain buildings
(where core samples were obtained) and in other buildings by inference, using visual
examination criteria. The team confirmed that NextEra's position is that all reinforced concrete
structures on site are susceptible to ASR, dependent upon the exposure to moisture.
Therefore, NextEra does not intend to remove any of the identified structures from continued
ASR monitoring without confirmation via petrography that ASR is nonexistent or no longer
active.

The complete list of structures and localized areas of ASR identified. to date, is documented in
FP 100705, Revision 1. The team noted that the results of the walkdown inspection by NextEra
were appropriately documented with extensive observation narratives and well supported by
clear sketches and photographs. As NextEra completes Phase 3 examinations, the licensee
plans to capture the additional observations through revisions to FP 100705. The team noted
that the majority of localized areas of ASR are: 1) below grade walls subjected to either ground
water intrusion, or particularty high spatial humidity; or, 2) exposure to precipitation and high
ambient humidity (some exterior above grade structures).

Based upon the team's review of the Phase 1 and 2 ASR walkdown resuits and via discussions
with responsible engineers overseeing the proposed Phase 3 walkdown areas and tentative
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schedule, the team identified a minor oversight in the Phase 3 walkdown plan. Specifically, the
upper elevations of the containment outer wall were not adequately examined for ASR during
the Phase | review and not included in the proposed Phase 3 walkdown schedule. The team
identified from discussion with the NextEra engineering staff, that the 2010 IWL examination of
containment was being credited for part of the Phase 1 ASR walkdown baseline. The team's
detailed review of the 2010 IWL inspection resuits and associated visual examination attributes
(reference implementing procedure, ES 1807.031, “Inservice Inspection Procedure Primary
Containment Section XI WL, "} identified that the 2010 IWL exam did not include adequate
examination criteria (i.e., active or pattern cracking) for identification of ASR. As evidence of
this shortcoming in the IWL examination, during the subsequently performed Phase 1 ASR
walkdown by consulting engineers, three locations of ASR related pattern cracking were
identified on areas of the containment previously examined by the WL inspectors. NextEra
acknowledged this oversight in crediting the WL examination and initiated action (AR 1819069)
per the Corrective Action Plan, to address the need to revise the Phase 3 plan. In addition to
review of the revisions to the Phase 3 walkdown areas during the second CAL follow-up
inspection, the NRC plans to examine the adequacy of the proposed Phase 3 implementation
schedule.

8.0 Follow-up of Open Items

8.1 (Closed) Unresolved Item 05000443/2011003-03, Open Operability
Determinations for Safety-Related Structures Affected by Alkali-Silica
Reaction

This item was open pending NRC review of NextEra actions to revise operability determinations
for the electric tunnel and other structures addressed in the extent of condition review for ASR.
The open aspects were as documented in Inspection Reports 2011-03 and 2011-10 related to:
1) effect of the reduced modulus of elasticity on natural frequency of the structures, 2) the effect
of the modulus of elasticity on structure flexural response as related to components attached to
the structures, such as pipe and cable supports and their anchor bolts; 3) related effects from
increased flexure of building on the loading and seismic effects on safety related pipes and
cable tray supports; and, 4) effect of reduced parameters on the whole building (global)
response of the CEB structure to seismic loads including further information of the effect on
stress and strain in the concrete and rebar system. Following the reviews in Inspection
2011-10, the unresolved item remained open pending NRC review of additional information from
NextEra on the effects on cable and pipe support anchors (number 3) and the effects on the
CEB response (number 4).

The team reviewed the revised operability determinations for the safety related structures listed
below and as described in POD 1664399, Revision 2.

Contol Building — “B" Electrical Tunnel,
Containment Enclosure Building,

Diesel Generator Building,

Residual Heat Removal Equipment Vaults, and
Emergency Feedwater Pump House
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As part of the ASR extent of condition review, NextEra provided structural assessments for the
RCA tunnel and other ASR impacted buildings (reference Calculation C-S-1-10168).

The open aspects of numbers 3 and 4 were resolved after NextEra provided additional
information. Revision 2 of POD 581434 for the B electric tunnel (ET) provided additional
quantitative and qualitative analyses with consideration of ASR-induced changes in concrete
properties. The revised POD addressed the changes in modulus on building frequency; flexural
response and capacity; shear capacity, and support anchors. The revised POD incorporated
the results of the Interim Assessment (FP1007 16) relative to the performance of reinforcing
steel anchorage to show that postulated reductions in capacities were offset by conservatisms
in AC| 318 Code and the assumed loads. The revised POD incorporated the testing at the
Ferguson Structural Engineering Laboratory (FP 1007 18) of cast-in-place and drilled-in anchors
to assess the impact of anchor performance in ASR affected concrete. The test results showed
that the anchor capacities remained above the theoretical capacity at crack indices well above
the maximum C| observed in Seabrook structures. Finally, the revised POD for the ET also
included consideration of a detailed evaluation of the CEB, chosen for detailed analysis
because it conservatively bounds other structures in size and exhibits the highest reduction in
modulus of elasticity due to ASR. This included how the induced stresses would shift between
the concrete and the steel in adjoining sections of the structure. These issues were factored
into the analytical model (finite element analysis) to reanalyze the CEB using the measured
elastic modulus applied to ASR impacted sections.

Further NRC review of this area is described in Sections 3.0 and 4.0 of this report. The team
concluded that the initial failure of NextEra {0 adequately consider the ASR impacts on
structural performance, relative to support anchors and dynamic response, were examples of
minor performance deficiencies, and addressed broadly by the NRC in Finding FIN
05000443/2011-10-02. Unresolved Item 05000443/2011003-03 is closed.

8.2 (Closed) URI 201101001 — Adequacy of Calculation Methods for ASR

NextEra initially pursued mechanical testing of concrete cores because that was the traditional
method as described in ACI 228.1R for determining properties of existing concrete structures.
Upon further review of industry experience and literature for ASR impacted concrete, NextEra
determined that the core test data was not indicative of structural performance of the ASR
affected structures. Once removed from the structure, the concrete in the cores is no longer
subject to the strains imposed by the ASR-related expansion or restraints imposed by the
reinforcing cage. Confinement provided by reinforcing steel and other restraints (e.g.,
deadweight of the structure) limits ASR expansion of the concrete within the structure, which
reduces the extent of deleterious cracking and associated reduction of concrete matenal
properties. NextEra has determined that the structural evaluations based on mechanical
properties derived from core samples may under predict structural performance (FP 100697,
Structural Assessment of ASR-State of the Art). Since the reduction of mechanical properties
derived from testing of cores is not necessarily representative of the structural performance,
NextEra changed its approach. NextEra no longer relies on further core sampling to
characterize the current and future condition of ASR affected structures. Instead, the licensee
will monitor structures via Crack Indexing and pursue large scale testing of concrete
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components more representative of the Seabrook conditions. The testing will be conducted at
the Ferguson Structural Engineering Laboratory (FSEL) at the University of Texas Austin
(UT-A).

Given the interplay between expansive ASR degradation and structural restraint, NextEra
provided an Interim Assessment of the Seabrook structures impacted by ASR which relies on
structural proof testing rather than testing of concrete cores removed from the structure. The
Interim Assessment was based on available industry data on small scale test specimens having
ASR degradation worse than that observed at Seabrook.

NextEra responded to CAL ltem #8 by letter dated June 21, 2012, and provided a broad
overview of the testing planned at FSEL, which will include a shear test program, a lap splice
test program and an anchor test program. The test program will include control specimens that
will provide a baseline by which to judge the reductions in capacity due to ASR and to quantify
the margins available as calculated using ACI-318. NextEra plans 1o use the test program to
reconcile the ASR condition with the licensing design basis, to inform the structures monitoring
program, and to evaluate potential mitigation strategies. NextEra's actions, approach and
methods used to resolve the ASR issueg, including the test program described in CAL ltem #8, is
currently under review by the NRC regional and headquarters staffs. Unresolved item
05000443/2011-010-01 is closed.

9.0 Conclusions and Follow-Up Issues

The team determined, based upon the review of the PODs and supporting engineering analyses
documented in the Interim Assessment, that the PODs will not be finalized until: 1) the degree
of ASR degradation and its potential impact on station reinforced concrete structures_during the
service life is established within the design and licensing basis; 2) definitive margins are
established to the design basis limits; and 3) the progression of ASR is appropriately monitored
and demonstrated to ensure adequate margins are maintained for the duration of the curreat
operating license.

The team plans to conduct a second CAL follow-up inspection to review the remaining open
CAL items and the open issues documented in this report and listed below

» Review conservatism of the assumed lower bound affects-effects of ASR (Section 3)

» Review of pending structural evaluations and follow-up on containment POD
observations (Section 3 2.1)

Review of core sample compressive strength and SMP (Section 3.2.2)

Assess the need for any further rebar examinations or testing (Section 3.2 9)

Review revised RCE submittal (Section 4.2)

Confirm revised commitment to CAL Item #7 (Section 5.2)

Review of Crack Indexing and its physical significance for SMP application (Secticn 6.2)
Review the revision to the Phase 3 walkdown plans and schedule (Section 7.2)

10.0 Meetings, including Exit
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On November 2, 2012, the team conducted an exit meeting to discuss the preliminary findings
and observations with Mr, Kevin Walsh, Site Vice President, and other members of Seabrook
Station staff. The inspectors verified that no proprietary information was retained by the
inspectors or documented in this report.
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SUPPLEMENTAL INFORMATION
KEY POINTS OF CONTACT
Licensee Personnel

B. Brown, Design Engineering Manager

A. Chesno, Performance improvement Manager
K. Chew, License Renewal Engineer

R. Cliche, License Renewal Project Manager
M. Collins, Design Engineering Manager

J. Connolly, Site Engineering Director

R. Noble, Project Manager

M. O'Keefe, Licensing Manager

T. Vassallo, Principal Design Engineer

K Walsh, Site Vice President

P. Willoughby, Licensing Engineer

LIST OF ITEMS OPENED, CLOSED, DISCUSSED, AND UPDATED

Opened/Closed/Update

None
Opened
None
Closed
05000443/2011-010-01 URI  Adequacy of Calculation Methods for ASR
05000443/2011-003-03 URI  Open Operability Determinations for Safety-Related
Structures Affected by Alkali-Silica Reaction
LIST OF DOCUMENTS REVIEWED
Procedures

Maintenance Rule Scoping Document, Revision 0
EDS 36180, Structures Monitoring Program, Revision 0, 1, 2

Attachment



A-2

Conective Action Documents (AR)

1651969, 1629504, 574120, 581434, 1636419, 1673102, 1647722, 1664399, 1677340,
1687932, 1692374, 1698739, 1755727, 1757861, 1819080, 1804477, 1819069

Drawings

Licensing and Design Basis Documents and Calculations

Seabrook Station UFSAR, Revision 14
AC1318-71

Calculation CD-20

Calculation CD-18

Calculation C-S-1-10168

Miscellaneous Documents

FP100348, Statistical Analysis-Concrete Compression Test Data (PTL)

FP 100642, Scope for Alkali-Silica Reaction Walkdowns

FP 100641. Procedure for ASR Walkdowns and Assessment Checklist

FP100661, Compression Testing Concrete Cores (WJE)

FP100696, Material Properties of ASR-Affected Concrete

FP 100700, Field Investigation

FP100705, Structure ASR Walkdown Report (MPR 0326-0058-58)

FP1007 14, Three Dimensional Dynamic Analysis of Containment Enclosure Building
FP100715, ASR Impact Study on Containment Enclosure Building

FP100716, Interim Assessment. Impact of ASR on Structures (MPR-3727)

FP100717, AC) 318-71 Perspectives

FP100718, Anchor Test Report (MPR-3722)

FP100720, Crack Index and Expansion Measurement

FP100730, Sheer Load Calculation for B Electrical Tunnel West Wall Room CBST1
FP100738, Measurements for ASR Crack Indexing on Concrete Structures

FP 100697, MPR 0326-0058-53, White Paper on Structural Implications of ASR: State of the
Art, Revision 1

MPR 0326-0058-83, Shear Screening Criteria Used in MPR-3727

FHWA-HIF-09-004, Federal Highway Administration, “Report on the Diagnosis, Prognosis, and
Mitigation of Alkali-Silica Reaction in Transportation Structures.”
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LIST OF ACRONYMS

American Concrete Institute
Agencywide Documents Access and Management System
Aging Management Program

Action Request

American Society of Mechanical Engineers
Alkali-Silica Reaction

Combined Crack Index

Code of Federal Regulations
Circulating Water

Diesel Generator

Division of Reactor Projects

Division of Reactor Safety
Emergency Diesel Generator

Electric Power Research Institute
Finite Element Analysis

Foreign Print

Florida Power and Light
Franklin-Ferguson Structural Engineering Laboratory
Inspection Manual Chapter

[NRC} inspection Procedure

MPR Associates, Inc.

Nuclear Regulatory Commission
Publicly Available Records

Piping and Instrument Diagram
Preventative Maintenance
Probabilistic Risk Assessment
Quality Assurance

Root Cause Evaluation

Residual Heat Removal

Significance Determination Process
Simpson, Gumpertz & Heger
Structures Monttoring Program
Senior Resident Inspector

Updated Final Safety Analysis Report
Ultrasonic Testing

Work Orders
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NextEra Crack Rating Chart

Assessment of Severity of ASR in Hardened Concrete by Petrographic Examination

This rating system is based on a modified “best practice” procedure initially developed-at tehe
Building Research Establishment (BRE) in the United Kingdom, using ASR identification critieria
first set out in the British Concrete Association report titled “The Diagnosis of Alkali-Silica
Reaction," (1992).

Rating . Description
0 No cracking detected
1 ' Very slight cracking (no evidence of deleterious ASR)
2 ' Slight cracking (minor or trace evidence of deleterious ASR)
3 * Moderate cracking (moderate evidence of deleterious ASR)
) "Severe cracking (severe evidence of deleterious ASR)
5 " Very severe ASR-related cracking
6 " Heavily fractured ASR-related damage
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From: Thomas, George ' .

Sent: Wednesday, November 28, 2012 12:54 PM

To: Cook, William; Buford, Angela; Raymond, William

Subject: RE: Latest revision of the Seabrook ASR report for your review,
Attachments: IR 2012-009 11-26-12 gt.docx

Bill,

| did a quick review of Sections 1 and 3. My comments/edits are marked-up on cover letter, and pages 2, 3, 5, 6, 7,8 and
A-2. My 2 comments are on pages 2 and 5.

Thanks.

George

From: Cook, William |

Sent: Wednesday, November 28, 2012 10:34 AM

To: Buford, Angela; Raymond, William; Khanna, Meena; Thomas, George
Cc: Conte, Richard

Subject: Latest revision of the Seabrook ASR report for your review.

See attached. Any comments or edits, please get to me ASAP.

Thanks,
Bil)

William A. Cook
Senior Reactor Apalyst,
USNRC, Region |

(610) 337-5074 (WOl:k)
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
2100 RENAISSANCE BOULEVARD, 3UITE 100
KING OF PRUSSIA, PENNSYLVAN]A 15306.2713

Mr. Kevin Walsh

Site Vice President

Seabrook Nuclear Power Plant
NextEra Energy Seabrook, LLC
c/lo Mr Michael O'Keefe

P.O. Box 300

Seabrook, NH 03874

SUBJECT:  SEABROOK STATION, UNIT NO. 1 - CONFIRMATORY ACTION LETTER
FOLLOW-UP INSPECTION - NRC INSPECTION REPORT 05000443/2012009

Dear Mr. Walsh:

On November 2, 2012, the U. S. Nuclear Regulatory Commission (NRC) completed a team
inspection at Seabrook Station, Unit No. 1. The enclosed inspection report documents the
inspection results, which were discussed on November 2, 2012, with you and other members of
your staff.

The team inspection examined activities conducted under your license as they relate to safety
and compliance with the Commission’s rules and regulations and with the conditions of your
license. Specifically, the team reviewed selected procedures and records, observed activities,
and interviewed station personnel regarding the adequacy of NextEra’s actions to address the
impact of Alkali-Silica Reaction (ASR) on reinforced concrete structures. The team reviewed
selected Confirmatory Action Lefter (CAL) 1-2012-002 commitments for adequacy and closure.

Based upon the inspection team on site and in-office reviews, five CAL items were reviewed
and closed, as documented in the enclosed report. The remaining six CAL items will be
reviewed during our second planned follow-up inspection scheduled for completion in

early 2013.

The inspection team determined that NextEra's methods for assessing interim operability of
ASR-affected reinforced concrete structures were technically seurd reasonable and generally
comprehensive. NextEra compared the available design and as-built construction margins to
lower bound ASR effects on selected structural design attributes. The team concluded this
margins assessment provided a reasonable interim operability basis, until further testing and
engineering analysis supports a final operability determination, expected to be completed by
mid-2014. The team will review NextEra’s proposed testing to address the uncertainties in
evaluating the current level and progression of ASR on Seabrook Station reinforced concrete
structures in the second follow-up inspection.



K. Walsh 2

In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 2.390 of the NRCs
“Rules of Practice,” a copy of this lefter, its enclosure, and your response (if any) will be
available electronically for public inspection in the NRC Public Document Room or from the
Publicly Available Records (PARS) component of the NRC's document system (ADAMS).
ADAMS is accessible from the NRC website at http.//www.nrc.govireading-rm/adams.htm! (the
Public Electronic Reading Room).

Sincerely,

Christopher G. Miller, Director
Division of Reactor Safety

Docket No. 50-443
License No: NPF-86

Enclosures:

1. Inspection Report No. 0500044 3/2012009
w/ Attachment. Supplemental Information

2. Confirmatory Action Letter 1-2012-002

cc w/encl: Distribution via ListServ
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In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 2 390 of the NRCs
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available electronically for public inspection in the NRC Public Document Room or from the
Publicly Available Records (PARS) component of the NRC's document system (ADAMS). .
ADAMS is accessible from the NRC website at http:/Avww.nrc.gov/reading-rm/adams html {the
Public Electronic Reading Room).

Sincerely,

Christopher G. Miller, Director
Division of Reactor Safety

Docket No. 50-443
License No- NPF-86
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U.S. NUCLEAR REGULATORY COMMISSION

REGION |
Docket No.: 50-443
License No.- NPF-86
Report No.: 05000443/2012009
Licensee: NextEra Energy Seabrook, LLC
Facility: Seabrook Station, Unit No. 1
Location: Seabrook, New Hampshire 03874
Dates: June 18, 2012 to November 2, 2012
Inspectors: W. Cook, Team Leader, Division of Reactor Safety (DRS)

S. Chaudhary, Reactor Inspector, DRS

W Raymond, Senior Resident Inspector

A. Buford, Structural Engineer, Division of License Renewal,
Office of Nuclear Reactor Regulation (NRR)

G. Thomas, Structural Engineer, Division of Engineering, NRR

Accompanied by: Dr. Kent Harries, Associate Professor of Structural Engineering and
Mechanics, University of Pittsburgh

Approved by: Richard Conte, ASR Project Manager
Division of Reactor Safety
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SUMMARY OF FINDINGS

IR 05000443/2012009; 06/18/2012 - 11/02/2012; Seabrook Station, Unit No. 1; Confirmatory
Action Letter (CAL) Follow-up Inspection Report.

This report covered three weeks of onsite inspection and four months of in-office review by
region based inspectors and headquarters reviewers to assess the adequacy of actions taken
by NextEra to address the identification of Alkali-Silica Reaction (ASR) in reinforced concrete
structures at Seabrook Station. The NRC's program for overseeing the safe operation of
commercial nuclear power reactors is described in NUREG-1649, “Reactor Oversight Process,”
Revision 4, dated December 2006.

Cornerstone: Mitigating Systems

During this inspection the team examined six of the 11 commitments identified in

CAL No. 1-2012-002, dated May 16, 2012. These commitments involve actions taken and
planned by NextEra to address the degradation of reinforced concrete structures at Seabrook
Station due to ASR. Based upon the team’s onsite inspection activities and detailed in-office
reviews, the team closed CAL Items #1, #3, #5, #6, and #10. The team reviewed CAL Item #2,
but did not close this item based upon additional actions needed by NextEra to appropriately
address and document this issue. The details of the team's review of each CAL item and the
observations pertaining to the adequacy of NextEra's actions to address their commitments to
the NRC, to date, are documented in the enclosed report.

The team determined during this inspection that NextEra does not plan to finalize their structural
evaluations and operability assessments until: 1) the degree of ASR degradation on station
reinforced concrete structures is appropriately reconciled with the station design and licensing
basis; and 2) the progression of ASR is appropriately monitored to ensure structural integrity
and operability is maintained for the duration of the current operating license. Further, the team
determined that NextEra's current position is that no reinforced concrete structure at Seabrook
Station will be precluded from monitoring for the affects of ASR until a satisfactory petrographic
examination has been completed on that structure to confirm the absence of ASR.

The team acknowledged NextEra's plans to conduct structural performance testing of large
scale test specimens (both control and ASR-affected) and then apply the test data to evaluate
the current impact of ASR on Seabrook Station concrete structures and to develop appropriate
actions for the continued monitoring of the ASR-affected structures. The adequacy of NextEra's
proposed test program will be evaluated during the second CAL follow-up inspection, in
accordance with CAL item #8. The adequacy of NextEra's current Structures Monitoring
Program will be evaluated coincident with the team's review of CAL item #9.

As discussed in Section 9.0 of the enclosed report, the team identified additional issues for

follow-up during the second inspection. These issues and the remaining CAL items will be
examined and assessed for adequacy prior to the closeout of CAL 1-2012-002.

i Enclosure



REPORT DETAILS
1.0  Background

Alkali-Silica Reaction (ASR) is a chemical reaction occurring in hardened concrete that can
change the physical properties of the concrete and potentially affect structural performance. In
June 2009, NextEra identified potential degradation in below grade concrete structures at
Seabrook. In August 2010, NextEra completed petrographic evaluation of concrete core
samples which confirmed ASR as the degradation mechanism. The degraded condition in
Seabrook Category | structures was evaluated in the Corrective Action Program via a prompt
operability determination (POD) in September 2010, and revised in April 2011, September 2011
and May 2012. The initial PODs (Revisions 0 and 1) addressed the B electric tunnel

(AR 581434) where ASR was first discovered. Five other buildings were identified as part of the
extent-of-condition (EOC) review and the evaluation of core samples taken from these
structures (AR 1664399). The PODs were updated as new information became available and
revised analytical techniques were incorporated.

NextEra initially used the results of mechanical testing of concrete cores to assess the degree of
structural degradation due to ASR. This is the traditional method described in American
Concrete Institute (ACI1) 228.1R for assessing existing concrete structures. NextEra tested the
cores for compressive strength and elastic modulus. NextEra used the methods defined in
construction and design code ACI 318-1971 to evaluate the structural capacity (operability) of
the ASR-affected buildings. However, the mathematical relationships in ACI-318 are based on
empirical data from testing of non-degraded concrete and these relationships may not hold true
for all stages of ASR-affected concrete.

After further review of industry experience and literature pertaining to ASR, NextEra engineering
concluded that the core test data was not indicative of structural performance of ASR-affected
reinforced concrete structures. NextEra's engineering evaluation stated that once the cores are
removed from the structure, concrete core samples are no longer subject to the strains imposed
by the ASR-related expansion or restraints imposed by the steel reinforcing cage. The
engineering evaluation also stated that confinement provided by steel reinforcing bars (rebar)
and other restraints limit ASR expansion of the concrete within the structure and thereby limit
the adverse impact on structural performance. Therefore, NextEra engineering concluded that
the reduction of mechanical properties observed in mechanical testing of cores was not
representative of in-situ concrete performance. NextEra's current position is that the testing of
core is only useful as a diagnostic tool to confirm the presence of ASR. Based on this
engineering judgment, NextEra stopped taking cores to evaluate the concrete mechanical
properties of structures impacted by ASR and revised the operability assessment approach.
NextEra's current approach for assessing structural integrity and operability is to compare
available design margins to an assumed reduction in structural capacity due to ASR.

The extent of ASR at Seabrook was documented in a baseline walkdown review of station
structures. The review identified the visual signs of ASR through the presence of crack
patterns, ASR gel in wet and powder forms, and/or discoloration/dark staining. NextEra's
walkdown objectives were to: identify and assess apparent ASR degradation including
estimated expansion; identify the condition of concrete in the vicinity of supports that show ASR
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distress; and identify the current or past areas of water intrusion. The walkdown results were
entered into the corrective action program (AR 1757861) and have established NextEra's
current baseline condition assessment of Seabrook structures, in conjunction with six-month
crack indexing measurements on selected structures to trend the progression of ASR and
possibly establish a rate of expansion.

NextEra's operability evaluations were based upon an examination of available design margins
and a presumed ASR reduction in structural design capacity for critical limit states. The details
of this methodology and related assumptions were developed in NextEra’s Interim Assessment
(FP 100716). The assessment assumed Jower Bound alues of structural capacnty for ASR-

affected concrete forpotential-reductions-in-structural-design properties ( for various limit states)

based on research test data from primarily small scale test specimens. The assessment
focused on the structural design-preperties limit states that are the most sensitive to ASR effects
(i.e., out-of-plane shear capacity, lap splice development length, and anchorage capacity). The
assessment determined the structures were suitable for continued service pending further
evaluation of structural performance based on a proposed large scale testing program of beam
specimens representative of Seabrook reinforced concrete stuctures. The test program has
been initiated at the Ferguson Structural Engineering Laboratory at the University of Texas at
Austin (UT-A), with testing targeted to be completed in 2013 and the results reported in 2014.

2.0 Confirmatory Action Letter 1-2012-002

Confirmatory Action Letter (CAL) 1-2012-002, dated May 16, 2012, was written o confirm
commitments by NextEra (established during a meeting with NRC management and staff on
April 23, 2012) with regard to planned actions to evaluate ASR-affected reinforced concrete
structures at Seabrook Station. In response to the CAL, NextEra committed to provide
information to the NRC staff to assess the adequacy of NextEra's corrective actions to address
this significant condition adverse to quality. CAL 1-2012-002 is provided as an Enclosure to this
report. The NRC staff alsc formed a working group to provide appropriate oversight of
NextEra's activities to address ASR and to coordinate NRC inspection and review activities.
The ASR Working Group Charter (ML121250588) outlines the regulatory framework and
general acceptance criterion for NRC oversight and review of this issue.

Based on the results of this inspection, CAL items #1, #3, #5, #6, and #10 are closed; CAL item
#2 is updated; and CAL Items #4, #7, #8, #9, and #11 remain open pending NRC review in the
second CAL follow-up inspection (Report No. 05000443/2012010).

3.0 Review of Operability Determinations and the Interim Assessment
(CAL Items #1, #3, and #5)

3.1 Inspection Scope

The team reviewed the PODs for the B Electric Tunnel of the Control Building (POD 581434)
and buildings identified in NextEra's extent-of-condition review (PODs 1664399 and 1757861).
As discussed in Section 1.0 above, these PODs were revised to reflect a change in the
approach taken by NextEra to evaluate the structural integrity of the station reinforced concrete
buildings. Revision 2 of the PODs provides the current quantitative and qualitative analyses of
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the ASR-induced changes in structural performance, as further detailed in the licensee's Interim
Assessment. The team reviewed the supporting documentation for each significant structural
design attribute and conducted multiple interviews and discussions with the responsible NextEra
engineering staff and consultants. The team used 10 CFR Part 50, Appendix A (General
Design Criteria 1, 2, and 4), and 10 CFR Part 50, Appendix B, Criterion XVI, "Comective Action,”
and Criterion X|, “Test Control," and UFSAR Section 3.8 as the regulatory basis to assess the
adequacy of NextEra's actions to address ASR effects on safety-related Category | and in
scope Maintenance Rule reinforced concrete structures. The team used NRC Inspection
Manual, "Part 9900 — Operability Determination and Functionality Assessments for Resolution of
Degraded or Nonconforming Conditions Adverse to Quality or Safety,” to evaluate the licensee's
approach to assessing this significant condition adverse to quality.

The extent-of-condition POD (Revisions 0 and 1) initially addressed five structures

(AR 1664399). These five structures included the containment enclosure building (CEB), the
access tunne! to the radiologically controlled areas (RCAW), the emergency feedwater (EFW)
pump house, the residual heat removal (RHR) equipment vauit (EV), and the diesel generator
building (DGB). During implementation of ASR Structures Walkdown (FP 100705), NextEra
identified additional structures with localized areas of patterned cracking, including: the
condensate storage tank enclosure, the control building air east intake, the service water
cooling tower, the A electrical tunnel, the fuel storage building, the east pipe chase, the west
pipe chase, the pre-action valve room, the primary auxiliary building, the service water pump
house, the mechanical penetration area (which includes portions of the outer containment wall,
AR 1804477), and the waste processing building (AR 1757861).

The team conducted a detailed review of Foreign Print (FP) 100716, “Seabrook Station: Impact
of Alkali-Silica Reaction on Concrete Structures and Attachments,” Revision 1, which is the
initial evaluation of concrete structures at Seabrook Station and provides the basis for continued
operability of affected structures for an interim period. As documented in FP 100716, NextEra's
interim evaluation will be followed by a second evaluation that “will assess the long-term
adequacy of the concrete structures considering the results of the ful large-scale structural
testing program, other in-progress test programs, and results from periodic monitoring of the
structures.”

3.2 F inding's and Observations

The team identified no findings in this area and CAL Items #1, #3 and #5 are closed. Based on
a detailed review of the PODs, referenced white papers and associated engineering analyses,
including an independent verification by the team of a number of supporting calculations, the
team determined NextEra's interim operability bases were appropriate. Given the current
known extent of ASR, there is reasonable expectation that the affected reinforced concrete
structures at Seabrook Station will remain capable of performing their intended functions for an
interim period, while NextEra continues to monitor the condition and complete detailed testing
and further engineenng analyses (expected to be completed by mid-2014).

The team noted that the areas identified by NextEra to be affected by ASR are generally
localized (i.e., part of a wall, not the entire wall or structural member exhibits evidence of ASR).
Even though the identified ASR areas are localized, NextEra's engineering evaluations
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conservatively assume the entire structure or structural member (wall) is adversely affected.
Assuming an entire structural member is affected allows for a direct comparison to the original
design calculations of record. Noteworthy observations pertaining to the team's review of the
PODs and Interim Assessment follow:

3.2.1 Operable, but Degraded (Below Full Qualification)

Based upon a detailed review of the quantitative and qualitative analyses documented in the
PODs and Interim Assessment, the team determined NextEra had appropriately demonstrated
that the ASR impacted structures were operable, but degraded and below full qualification.
NextEra demonstrated that the structures would maintain structural integrity for design basis
loads and load combinations for normal, accident and environmental extreme conditions
(including seismic) for an interim period.

The team observed that 26 locations (including containment) had been identified via NextEra's
ASR Structures Walkdown as having patterned cracking with a combined crack index (CCl) of
greater than 1.0 mm/m. Per the Structures Monitoring Program (EDS 36180, Revision 2).
Attachment 3, revised in July 2012, a CCl of >1.0 mm/m requires a structural evaluation.
NextEra's Interim Assessment, Section 2.1.2 documents an engineering judgment that biased
the performance of detailed structural evaluations to the 11 locations with a CC! > 1.5 mm/m.
Although not explicitly stated in Section 2.1.2, the team learned from discussions with NextEra
engineers that the locations with a CCl of between 1.0 and 1.5 mm/m (13 locations) were
considered bounded by the 11 areas subjected to a detailed evaluation. The lack of a
documented structural evaluation for the 13 locations with a CCl of between 1.0 and 1 5 mm/m
was considered a minor performance deficiency. NextEra acknowledged this procedural
implementation error and entered the issue into their Corrective Action Program (AR 1804477
and AR 1819080). A structural evaluation was completed for containment and reviewed by the
team prior to the completion of the inspection period (see Section 3.2.8). However. the
evaluations for the remaining locations are yet to be completed by NextEra. The team will
examine these evaluations in the next CAL follow-up inspection report.

Near the conclusion of this inspection, NextEra completed a POD for containment

(AR 1804477). Preliminary review by the team identified areas for follow-up during the second
CAL follow-up inspection. Specifically, the team plans to assess NextEra's evaluation of the
potential for ASR-Induced pre-stressing of rebar (reference Section 3.2.8) and to review
NextEra's future plans for monitoring the localized areas (three) of presumed ASR (not verified
by a petrographic exam) on the containment outer wall. NextEra's current monitoring plans for
the containment wall areas are documented in FP 100647, “Crack Index Determination.” (See
Section 6.0 of this report for additional information and team observations concerning Crack
Indexing )

3.2.2 Concrete Material Properties - Compressive Strength and Elasticity Modulus

As discussed in Section 1.0, NextEra stopped taking core samples to evaluate ASR-affected
structures. Notwithstanding, Revision 2 of POD 581434 for the B electrical tunnel, concluded
that there is no loss of concrete compressive strength due to ASR. This conclusion was based
on testing of 15 cores (12 ASR-affected concrete and 3 control locations) NextEra concluded
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that ASR had increased the stiffness of the electric tunnel walls because the compressive
strength in the ASR impacted concrete was higher than in the control core samples. [The team
notes that this conclusion is different than the 22 percent measured compressive strength
reduction (compared to the 1979 cylinder test results) that had been previously identified by
NextEra from initial core sample results and reported in NRC Inspection Report
05000443/2011007.) Team review of the available supporting concrete core data during this
inspection did not validate NextEra's cument conclusion

As-built concrete compressive strength can vary due to variations in the mixture (aggregate,
sand, cement, and water) and the curing process. Consequently, design and construction
specifications were developed to ensure, in spite of this vaniability, that concrete specified and
used in reinforced concrete structures meets acceptable standards of performance. In addition,
concrete strength 1s expected to increase with age and curing The team also notes that
additional inaccuracies are introduced via the core sampling process and associated testing
methods. Accordingly, team examination of the 2011 core sample compressive strength values
and measured cylinder strength values from 1979 (two percent lower), lead the team to
conclude there is neither a significant loss or increase in compressive strength in the ASR-
affected B electrical tunnel concrete maternial properties. Team review of core sample measured
modulus of elasticity values identified that although individual cores showed a modulus that was
reduced (compared to design), the average modulus value in the RCA walkway, RHR
equipment vault, EFW pump house and DGB was within 20 percent of the design modulus
value (+20 percent is acceptable by AC) 318). For the CEB, the average modulus was just
beyond (low) the 20 percent allowable. Based upon available core sample results, the team
considered the ASR effect on elasticity modulus inconclusive, also.

Overall, the team concluded that the core sampling and associated mechanical testing
completed, to date, has not conclusively established the current impact of ASR on concrete
matenal properties. While the team acknowledges that the core sample results may not
represent in-situ concrete structural performance, as NextEra has concluded, the core samples
and test results (mechanical and petrography) may still provide valuable information and
insights relative to the impact (relative degree and progression) of ASR on reinforced concrete
structures. Consequently, the team plans to examine core sampling in the second CAL follow-
up inspection, with respect to core semple test results being used to understand ASR effects on
ACI Code relationships and the overall adequacy of the Structures Monitoring Program. .

3.2.3 Flexural Capacity and Dynamic Response

NextEra completed a comparative study of the Containment Enciosure Building (CEB) (FP
100714 and FP 100715) which evaluated the effects of reduced elastic modulus on seismic
response. ;*Fhe GE%wa&e#wseMer—detalled—analysvsbeeause Mensewatwe&y—beund&e%her
site-struct 4e- :

determine the response (forces and moments) to operating basis earthquake and safe
shutdown earthquake seismic loads befere--without and after-with current ASR damage; a
calculation of the wall section capacities; a calculation of demand-to-capacity ratios (DCR); and,
a comparison of the DCRs of ASR-affected walls to unaffected walls. Based upon assumed
boundaryirg conditions and the assumed current state of ASR degradation used in the FEA

Enclosure

| Comment [G2]: | do not agres with this
.| stalement. The CEB enalysis only speaks for

the CEB and not other structures. The effect of
ASR reduced E on setsmlcldynamlc fesponse
;val'u'a'iéd in Calculauon”CmSml”iO163 Most of
these other below grade walls are by design

isolated:from Ihe main structure thal goes
~above grade - for uxample, the B tunnal is .
‘Gelow the foundauon of the Control Building and -
‘$plated-from the CB. 56 it-expenences anly
‘the ZPA acceleration al the rock and can be
‘evaluated by idealzing it as a plate with

appfoprlate boundary cundmon The CB itselt




6

model, the analyses showed that the seismic acceleration profiles, in-structure response
spectrum, and distribution of forces and moments were not significantly impacted . Itis noted
that the effect of the lower modulus values on the response of other below-grade, ASR-
impacted structures was evaluated in Calculation C-S-1-10163 For these below grade
structures, NextEra determined that the dynamic structural response remained in the rigid range
with no appreciable amplification of the ground response spectra

Based upon the above, NextEra concluded that the seismic response of the CEB, along with the
attached equipment (cable trays and supports) and anchor loads remained practically
unchanged due to the assumed ASR effects. The team concluded that NextEra’s assessment
of this ASR-affected structural design attribute was appropriate for an interim operability
determination.

3.2.4 Shear Capacity

NexiEra analyzed the impact of ASR on the B electric tunnel using an FEA in calculation

FP 100730 to determine refined structural demand and to compare the shear capacity versus
demand for seismic and hydrodynamic loads. NextEra assumed a lower upper bound 25
percent reduction in out-of-plane concrete shear capacity due to the effects of ASR on walls
without shear reinforcement The team noted that NextEra's design calculation (CD-20, dated
3/28/83) used the average 2B-day compressive strength value (5459 psi) to establish that the
design shear capacity exceeded the design load/demand. However, the FEA-based calculation
used the specified design concrete strength of 3000 psi to compare the available design
capacity to design load. The use of the 3000 psi vice 5458 psi value in the FEA identified that
adequate margin was available using the as-built specified concrete compressive strength. The
team notes that the FEA is a more precise computational design method than the manual
methods used in the 1983 design calculation. The team notes that NextEra identified, but did
not credit, additional conservatism in their margins analysis based upon the B electrical tunnel
average measured core sample compressive strength value of 5140 psi. NextEra's FEA-based
evaluation concluded that adequate margin was available to account for the lower bound ASR
effect on out-of-plane concrete shear capacity. The team acknowledges that: 1) some
additional margin may be credited due to the compressive strength of core samples exceeding
the design minimum value of 3000 psi; and 2) the use of a 25 percent reduction in shear
capacity, as a lower bound ASR effect, was appropriate for the assessment of this limit state.
The team viewed the use of an FEA to assess shear capacity and the lower bound ASR effects
as appropriate for the interim operabilty assessment.

3.2.5 Review of Finite Element Analysis Modeling

As discussed in Sections 3.2.3 and 3.2.4 above, NextEra used a Iinear elastic FEA to evaluate
the effects of ASR, as currently observed, on certain structures and design attributes. The team
noted that the input data for the compressive strength and modulus of elasticity for the CEB
model were determined based on a visual examination of CEB walls and only a few directly
obtained core sample material properties. The observed crack patterns/dimensions on the CEB
were correlated by NextEra to a damage rating index (DRI) and associated concrete material
properties from test data obtained from core samples taken from several different structures.
The input data for poisson ratio was derived exclusively from research data. NextEra
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acknowledged the limitations of this input data, but in FP 100696 deemed the approach justified
because the analysis was a parametric study of the CEB seismic response, comparing design
values to ASR-affected values. The team concluded the application of the FEA to a parametric
analysis was useful for providing a reasonable expectation of operability for the interim period,
but not conclusive with respect to identifying a current or projected state of ASR impact. For
example, the team noted that the boundary conditions used at and below elevation zero-foot of
the CEB FEA model may need to be re-evaluated and better justified, considering the seismic
isolation of the structure wall (separated from the concrete backfill by the waterproofing
membrane). The team concluded that the use of a FEA or numerical mode! with more accurate
concrete material property data including kinetics of ASR and more representative boundary
conditions may be appropriate for a final operability assessment.

3.2.6 Anchorage

NextEra evaluated the impact of ASR-affected concrete on the performance of anchorage,
including both expansion and undercut post-installed anchors. The potential impact of micro-
cracking caused by ASR can negatively impact the structural capacity of anchorages and
embedments supporting safety-related components. NextEra's interim operability evaluation
was supported by anchor performance testing conducted on ASR degraded UT-A test
specimens (FP 100718). The tests showed satisfactory performance of the anchors in
ASR-affected concrete. NextEra's evaluation illustrated that the assumed lower bound
reduction in capacity due to ASR was offset by established anchor manufacturer's design
margins (FP 100716). The team concluded that NextEra's interim anchorage operability
assessment was satisfactory. However, based upon the limitations of the testing performed, to
date, (on ASR-affected test specimens of different composition and compressive strength than
Seabrook structures) NextEra plans to conduct further testing. Planned testing involves
anchors installed iIn ASR-affected test specimens that more closely reflect the reinforced
concrete structures and anchor configurations at Seabrook.

3.2.7 Lap Splice Strength

Section 6.3 of NextEra's Interim Assessment addressed reinforcement lap splice degradation as
another design aftributed impacted by ASR  In accordance with the licensee’s lower bound
value of a 40 percent reduction in lap splice strength, NextEra's review of design calculations
identified several structures with insufficient margin to accommodate this assumed ASR affect.
NextEra was able to “recover” margin by adjusting the ACI 318 prescribed design load factors
for well predicted dead load and/or hydrostatic load. NextEra's term "recover” represents
examining the design salewlations loads and load combinations and determining the accuracy
and potential variability of the predicted loads; if the predicted load can-be-mere is well defined
and accurately quantified and subject to minimum variability (such as dead load, hydrostatic
load), then it is appropriate to remove the load factor (LF) from the associated load/demand
calculation. By ACI 318 ultimate strength design, the LFs account for the uncertainty in
accurately predicting the structural loads and providing increased design margins for service
load conditions/combinations. The team examined this method and found it satisfactory for the
interim operability assessment, but concluded it would not be acceptable for a final operability
determination under the current licensing basis. The final operability assessment requires full
conformance with the ACI design methodology or revision to the licensing basis.
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3.2.8 Concrete Confinement and Rebar Pre-Stressing

Team review of FP 100716, Sections 2.1.2 and 4.1.3, identified that the Interim Assessment
stated, “Since ASR has a negligible impact on structural demand, the impact of ASR on
structures and structural attachments can be assessed solely on the basis of changes in
capacities.” The team observed that restraint to ASR expansion, from concrete confinement by
reinforcement (in two or three dimensions) and/or other external constraints, may cause internal
chemically-induced pre-stress in the structural member. The consequence may increase
compressive stresses in concrete and increase tensile stresses in the rebar, as long as the
restraint is sustained. The team observed that NextEra has only addressed this ASR-induced
pre-stress qualitatively in FP 100716 and in the containment structural evaluation (AR
1804477). The team's preliminary engineering judgment is that a quantitative evaluation is
more appropriate for a final operability assessment of this condition. Further, it should be
recognized that the ASR-induced pre-stress varies with time, depending on the degree of
restraint and may not be sustained throughout the service life of an affected structure
Accordingly, any potential beneficial effect should not be relied upon or credited in design.

The team acknowledges NexiEra's conclusion that ASR-induced pre-stress may result in some
beneficial effects in terms of structural stiffress. However, the team's judgment is that this
structural demand should be quantified (if practicable) and accounted for in the design
calculations as a known load. Quantifying, or otherwise approximating the ASR-induced
pre-stress, is similar to accounting for the pre-stress load in pre-stressed concrete design. This
issue will be reviewed by the team in the second CAL follow-up inspection.

3.2.9 Condition of Rebar

The team examined information gathered and assessed by NextEra with regards to the
condition of rebar and any potential erosion or corrosion due to ASR and water in leakage
through below grade reinforced concrete structures. The team observed that NextEra had
purposefully removed an area of surface concrete in the B electrical tunnel (chronically wet) to
examine the condition of the rebar. The engineering staff identified no degradation of the rebar
(no oxidation or signs of distress). The team aiso learned that in the course of removing core
samples, in two instances the drill nicked rebar. Examination of the rebar sections removed
determined the steel to be in excellent condition (unaffected by ASR or moisture).

Preliminarily, NextEra has concluded that the condition of rebar in ASR degraded concrete
should be unaffected unless the cracking becomes deleterious and exposes the rebar to
oxidation mechanisms. Otherwise, the alkaline condition within the concrete should prevent any
corrosion mechanisms. The NRC continues to evaluate the need for any additional rebar
intrusive monitoring or testing, and will evaluate this issue in the second CAL foliow-up
inspection.

4.0 Review of Alkali-Silicon Reaction Root Cause Evaluation (CAL Item #2)

41 Inspection Scope
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The team reviewed NextEra's response to this CAL [tem, "Submit the root cause for the
organizational causes associated with the occurrence of ASR at Seabrook Station and related
corrective actions by May 25, 2012." The licensee submitted their root cause evaluation (RCE)
via letter dated May 24, 2012. The purpose of the team’s review was to assess the adequacy of
the licensee’s evaluation of the root cause for the ASR issue at Seabrook and the significant
contributing causes. The team also examined the methodology and thoroughness of the
licensee’s evaluation and associated corrective actions as outlined in 10 CFR Part 50,

Appendix B, Criterion XVI, “Corrective Action.”

4.2 Findings and Observations

This CAL Item will remain open pending NRC review of NextEra's final RCE. NextEra identified
two root causes: 1) ASR developed because the concrete mix design unknowingly utilized an
aggregate that was susceptible; and 2) the monitoring program for plant systems and structures
does not contain a process for periodic reassessment of failure modes. A contributing cause
identified by NexEra was the failure to prioritize groundwater elimination or mitigation resulting
In more concrete areas exposed to moisture. The team made observations regarding the level
of detail and clarity of NextEra's root cause evaluation.

The team acknowledges that the first licensee identified root cause involved the use of
susceptible aggregate in the concrete mix design that was undetected by the testing specified
by American Society for Testing and Materials (ASTM) construction standards, at the time
(late 1970's). Since this time, the role of slow reacting aggregate in ASR has been identified in
the construction industry and standard tests are now available to ensure slow reactive
aggregates would be properly identified prior to use in construction. The team concluded that
this causal factor was beyond the licensee’s control.

The team concluded that the second root cause was not adequately characterized in NextEra's
May 24, 2012, submittal. Specifically, NextEra did not clearly state the personnel and
organizational factors that led to inadequacies in the Structures Monitoring Program (SMP).
The team discussed the absence of any human performance aspects in the description of this
causal factor and NextEra initiated a revision to the RCE to more appropriately develop and
characterize this second root cause and the associated corrective actions. NextEra plans to
submit the revised RCE for NRC review. The team will review this revision in the next CAL
follow-up inspection report.

The team also noted that NextEra excluded a confributing cause, identified in the RCE, from the
evaluation executive summary and May 24, 2012, letter. As stated in the RCE, this contributing
cause involved the longstanding “organizational mindset” that groundwater infiltration was more
of an "operational nuisance” than a structural integrity concern. This station and engineering
staff view prevented a more timely and thorough investigation and examination of the affected
concrete reinforced structures on site. NextEra acknowledged this observation

5.0 Review of Mortar Bar Testing (CAL ltem #6)

5.1 Inspection Scope
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The team reviewed the results of NextEra recently completed short term expansion testing of
mortar bar specimens per test procedures SGH-Z2001-12 and SGH-2002-12. The results of the
testing were evaluated per ASTM C1260. The licensee initiated the testing to establish and
compare the reaction rates of ASR-affected concrete to non-ASR-affected concrete on site

The tests were performed by a consultant at an offsite facility. The mortar bar specimens were
made using the aggregate extracted from core samples taken from ASR-affected structures and
non-affected concrete from a slab removed from the waste processing building. NextEra noted
that the non-affected concrete slab used for aggregate extraction had shown no visible
indications of ASR and was not petrographically examined. The details of the testing are
documented in SGH Report 120110-RPY-01 (FP 100734). The team reviewed the SGH report
and associated test documents to ascertain the adequacy and technical validity of the testing.

5.2 Findings and Observations

No findings were identified and CAL ltem #6 is closed. The test results indicated that both
affected and non-affected concrete specimens contained ample reactive aggregate to sustain
ASR. The team notes that normal test duration is 14 days and that a specimen expansion of
>0.1 percent indicates reactive aggregate, per ASTM C1260. Test results identified that the
non-ASR-affected specimens exceeded the 0.1 percent threshold in 5 days and the
ASR-affected specimens exceeded the 0.1 percent threshold in 7 days. NextEra allowed the
test to extend to 103 days and both specimen types continued to demonstrate active expansion
due to ASR. Accordingly, NextEra concluded that there remains the potential for future
volumetric expansion due to ASR in concrete structures at Seabrook.

Based upon the Mortar Bar Testing results, NextEra plans to revise their commitment to conduct
Prism Testing. Prism Tesling is similar to Mortar Bar Testing, but a longer term test of the
susceptibility to ASR of aggregate used in concrete NextEra had hoped to establish, via the
Mortar Bar Test, a difference in the remaining versus available concrete constituents for ASR in
the specimens. The results demonstrated ample reactive materials in both specimen types and
NextEra concluded the Prism Test will not provide any additional ASR insights. The team had
no additional observations and will review the revised Prism Testing commitment when it is
submitted.
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6.0 Review of Crack Indexing (CAL Item #10)
6.1 Inspection Scope

The team conducted a review of FP 100647, "Crack Index Determination,” Revision 1, to
understand the methodology for NextEra's monitoring of ASR progression in selected reinforced
concrete structures. NextEra's commitment to this methodology is documented in CAL Item
#10. The team used 10 CFR Part 50, Appendix B, Criterion V, "Instructions, Procedures, and
Drawings," to evaluate the implementation and adequacy of the procedural guidance. The
team's review was limited in scope, in that, the adequacy of this process, as the sole means of
monitoring ASR progression in Seabrook structures, is still under NRC review. The team will
evaluate this aspect as part of the review of CAL Item #9, the Maintenance Rule Structures
Monitoring Program, during the second CAL follow-up inspection.

The team observed field measurements taken on June 20, 2012, by the responsible contractor
and discussed the general methodology and procedural guidance with the individuals
performing the crack indexing measurements and supervising NextEra staff. The team noted
that NextEra found ASR patterned cracking in many areas within Seismic Category | and
Maintenance Rule structures, but only a limited number of these areas have sufficient ASR
degradation to merit continued monitoring and detailed evaluations. The ASR walkdowns
identified 131 locations with some level of pattern cracking. Of the 131 localized areas,

26 exceeded the initial screening criteria of a combined crack index greater than 1.0 millimeter
per meter (mm/m). The 1.0 mm/m threshold was established in the Structures Monitoring
Program, Attachment 3, for conducting a structural evaluation. These 26 areas will continue to
be monitored at six-month intervals, per FP 100647.

6.2 Findings and Observations

No findings were identified and CAL item #10 is closed. The team noted that the periodic crack
indexing provides the principle method selected by NextEra to monitor the progression of ASR
on reinforced concrete structures. The six-month interval measurements are currently planned
until a reliable trend of ASR progression can be established, per Structural Engineering
Standard Technical Procedure 36180, "Structures Monitoring Program,” Attachment 3,

Revision 2. As stated above, additional NRC review of the SMP will be conducted in the second
CAL follow-up inspection.

The team also reviewed the current methods and terminology used by NextEra to characterize
the degree of ASR pattern cracking, previously addressed in NRC Inspection

Report 05000443/2011007. When ASR was initially «dentified in the B electrical tunne} in
mid-to-late 2010, the licensee referred to the Federal Highway Administration (FHWA) guidance
document FHWA-HIF-09-004 for crack/damage characterization. Three major categories were
identified: mild, moderate, and severe, with ratings such as mild to moderate and moderate to
severe, also used Per FHWA-HIF-09-004, these categories were used to define the
recommended remedial actions to be taken once ASR was identified. At that time, NextEra
labeled the observed cracking as “severe.” Per the FHWA guidance, this category requires
"further investigation for selecting remedial actions.” This characterization was repeated in the
above referenced inspection report. The team determined that NextEra revised their crack
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characterization scheme prior to the implementation of the structures extent-of-condition review.
The revised crack rating system was based upon “best practices” taken from the Building
Research Establishment (BRE) in the United Kingdom (UK). The revised numeric rating system
range is from O (no cracking detected) to 6 (heavily fractured ASR-related damage).

FP 100636, "Petrographic Examination PE Reports,” Revision 0, lists the material property
results of all core samples taken and petrographically analyzed FP 100636 also provides the
BRE crack rating for each specimen examined. The crack ratings for the specimens examined
range from 0 to 4 (arating of 4 represents severe cracking). A summary table with each
numeric rating and its definition is documented in the Supplemental Information attachment to
this report.

7.0 Review of Aikali-Silica Reaction Structures Walkdown/Baseline Assessment
7.1 Inspection Scope

The team examined NextEra's program documents FP 100642, “ASR Walkdown Scope,”
Rewision 1, and FP 100705, “Seabrook Station: Summary of Alkali Silica Reaction Walkdown
Results,” Revision 0. The team reviewed the walkdown scope and examination criteria and the
associated field data, photographic evidence, and analysis of NextEra's observations, as
documented in FP 100705. The walkdown scope included Seismic Category | and some in
scope Maintenance Rule structures. NextEra's walkdown is being conducted in three phases.
Phase 1 involved examination of readily accessible areas of interest; Phase 2 included
examination of coated surfaces identified during Phase 1 inspections (coatings had to be
removed to expose the concrete surfaces); and Phase 3 examines normally inaccessible
structures/areas (e.g. high radiation, manholes, etc.) which have or will be inspected as the
opportunity presents itself (e.g. routine maintenance or outage activities).

The walkdowns assess the extent of ASR throughout the plant with the primary objectives of:
identifying and assessing any apparent degradation from ASR, including: estmating in-situ
expansion (Crack Indexing); assessing whether concrete in the vicinity of supports for safety-
related systems or components show any indications of ASR distress; and documenting and
characterizing water intrusion or evidence of previous water intrusion, based upon water being a
key contributor to concrete deterioration and distress caused by ASR. The visual criteria for
documenting potential ASR indications include typical patterned surface cracks in concrete:
crack dimensions (width, length, orientation); evidence of water ingress/out-seepage
(pastpresent); visual evidence of salt deposit and/or ASR gel; and indications of surface
deterioration (i.e., pop-outs and/or spalling). Also, any expansion anchors or structural
embedments located within 5 feet of the area of interest were examined and documented. The
licensee considers their ASR walkdown efforts and observations a baseline condition
assessment. This baseline will be used for monitoring the progression of ASR for the duration
of the current operating license.

The team performed a number of independent walk-through inspections to verify and assess the
thoroughness of the licensee’s efforts. The team independently evaluated the extent-of-
condition of ASR-affected structures that are readily accessible. The team used the expertise of
a consulting structural engineer to assist in the team's review of the current condition of ASR-
affected reinforced concrete structures at Seabrook Station.

Enclosure
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7.2 Findings and Observations

The team identfied no findings On a sampling basis, the team’s independent walkdown
observations were consistent with the licensee's observations and assessments. At Seabrook,
the presence of ASR has been conclusively established by petrography in certain buildings
(where core samples were obtained) and in other buildings by inference, using visual
examination criteria. The team confirmed that NextEra's position is that all reinforced concrete
structures on site are susceptible to ASR, dependent upon the exposure to moisture.
Therefore, NextEra does not intend to exciude any structures from ASR monitoring without
confirmation via petrography that ASR is nonexistent.

The complete list of structures and localized areas of ASR identified, to date, is documented in
FP 100705, Revision 1. The team noted that the results of the walkdown inspection by NexiEra
were appropriately documented with extensive observation narratives and well supported by
clear sketches and photographs. As NextEra completes Phase 3 examinations, the licensee
plans to capture the additional observations through revisions to FP 100705. The team noted
that the majority of localized areas of ASR are. 1) below grade walls subjected to either ground
water intrusion, or particularly high spatial humidity; or 2) exposure to precipitation and high
ambient humidity (some exterior above grade structures).

Based upon the team'’s review of the Phase 1 and 2 ASR walkdown results and via discussions
with responsible engineers overseeing the proposed Phase 3 walkdown areas and tentative
schedule, the team identified a minor oversight in the Phase 3 walkdown plan. Specifically, the
upper elevations of the containment outer wall were not adequately examined for ASR during
the Phase | review and not included in the proposed Phase 3 walkdown schedule. The team
identified from discussion with the NextEra engineering staff, that the 2010 IWL examination of
containment was being credited for part of the Phase 1 ASR walkdown baseline. The team'’s
detailed review of the 2010 IWL inspection results and associated visual examination attributes
(reference implementing procedure, ES 1807.031, “Inservice Inspection Procedure Primary
Containment Section XI IWL,") identified that the 2010 WL exam did not include sufficient
examination criteria (i.e., active or pattern cracking) for identification of ASR. As evidence of the
absence of ASR identification criteria in the IWL examination, during the subsequently
performed Phase 1 ASR walkdown by consulting engineers, three locations of ASR related
pattern cracking were identified on areas of the containment previously examined by the WL
inspectors. NextEra acknowledged this oversight in crediting the IWL examination and initiated
action (AR 1819069) per the Corrective Action Plan. NextEra plans to revise the Phase 3 plan
to address this concern. The team plans to examine the adequacy of the proposed Phase 3
changes and implementation schedule during the second CAL follow-up inspection.

8.0 Follow-up of Open Items

8.1 (Closed) Unresolved Item 05000443/2011003-03, Open Operability
Determinations for Safety-Related Structures Affected by Alkali-Silica
Reaction

This item was open pending NRC review of NextEra actions to revise operability determinations
for the electric tunnel and other structures addressed in the extent of condition review for ASR.
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The open aspects were as documented in Inspection Reports 2011-03 and 2011-10 related to
1) effect of the reduced modulus of elasticity on natural frequency of the structures; 2) the effect
of the modulus of elasticity on structure flexural response as related to components attached to
the structures, such as pipe and cable supports and their anchor bolts; 3) related effects from
increased flexure of building on the loading and seismic effects on safety-related pipes and
cable tray supports; and, 4) effect of reduced parameters on the whole building (global)
response of the CEB structure to seismic loads including further information of the effect on
stress and strain in the concrete and rebar system. Following the reviews in Inspection
2011-10, the unresolved item remained open pending NRC review of additional information from
NextEra on the effects on cable and pipe support anchors (number 3) and the effects on the
CEB response (number 4).

The team reviewed the revised operability determinations for the safety related structures listed
below and as described in POD 1664399, Revision 2.

Control Building — "B" Electncal Tunnel,
Containment Enclosure Building,

Diesel Generator Building,

Residual Heat Removal Equipment Vaults, and
Emergency Feedwater Pump House

As part of the ASR extent of condition review, NextEra provided structural assessments for the
RCA tunne! and other ASR impacted buildings (reference Calculation C-S-1-10168).

The open aspects of numbers 3 and 4 were resolved after NextEra provided additional
information Revision 2 of POD 581434 for the B electric tunnel (ET) provided additional
quantitative and qualitative analyses with consideration of ASR-induced changes in concrete
properties. The revised POD addressed the changes in modulus on building frequency; flexural
response and capacity; shear capacity, and support anchors. The revised POD incorporated
the results of the Interim Assessment (FP 1007 16) relative to the performance of reinforcing
steel anchorage to show that postulated reductions in capacities were offset by conservatisms
in AC! 318 Code and the assumed loads. The revised POD incorporated the testing at the
Ferguson Structural Engineering Laboratory (FP 1007 18) of cast-in-place and drilled-in anchors
to assess the impact of anchor performance in ASR-affected concrete. The test results showed
that the anchor capacities remained above the theoretical capacity at crack indices well above
the maximum CI| observed in Seabrook structures. Finally, the revised POD for the ET also
included consideration of a detailed evaluation of the CEB, chosen for detailed analysis
because it conservatively bounds other structures in size and exhibits the highest reduction in
modulus of elasticity due to ASR

Further NRC review of this area is described in Sections 3.0 and 4.0 of this report. The team
concluded that the initial failure of NextEra to adequately consider the ASR impacts on
structural performance, relative to support anchors and dynamic response, were examples of
minor performance deficiencies, in that, upon further evaluation these issues were determined
to be acceptable as part of the interim operability assessment. This issue was also addressed
broadly by the NRC in Finding FIN 05000443/2011-10-02. Unresolved Item
05000443/2011003-03 is closed.
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8.2 (Closed) URI 2011010-01 - Adequacy of Calculation Methods for ASR

NextEra initially pursued mechanical testing of concrete cores because that was the traditional
method as described in ACI 228 1R for determining properties of existing concrete structures.
Upon further review of industry experience and hterature for ASR-affected concrete, NextEra
determined that the core test data was not indicative of structural performance of the
ASR-affected structures. Once removed from the structure, the concrete in the cores is no
longer subject to the strains imposed by the ASR-related expansion or restraints imposed by the
reinforcing cage. Confinement provided by reinforcing steel and other restraints

(e.g., deadweight of the structure) limits ASR expansion of the concrete within the structure,
which reduces the extent of deleterious cracking and associated reduction of concrete material
properties. NextEra has determined that the structural evaluations based on mechanical
properties derived from core samples may under predict structural performance (FP 100697,
Structural Assessment of ASR-State of the Art). Since the reduction of mechanical properties
derived from testing of cores is not necessarily representative of the structural performance,
NextEra changed its approach For the interim operability assessment, NextEra compared the
structural design capacities to design loads/demands and an assumed lower bound ASR
effects. This interim operability assessment was based on available industry data from small
scale test specimens having ASR degradation worse than that observed at Seabrook. For the
final operability assessment, NextEra plans to monitor structures via Crack Indexing and pursue
large scale testing of concrete components that are representative of the Seabrook ASR
conditions to demonstrate overall structural performance and operability. The large scale
testing will be conducted at the Ferguson Structural Engineering Laboratory (FSEL) at the
University of Texas, Austin (UT-A).

NextEra responded to CAL item #8 by letter dated June 21, 2012, and provided a broad
overview of the testing planned at FSEL, which will include a shear test program, a lap splice
test program, and an anchor test program. The test program will include control specimens that
will provide a baseline by which to determine the reductions in capacity due to ASR and to
quantify the margins available as calculated using ACI-318. NextEra plans to use the test
program to reconcile the ASR condition with the licensing design basis, to inform the structures
monitoring program, and to evaluate potential mitigation strategies. NextEra's actions,
approach and methods used to resolve the ASR issue, including the proposed test program, will
be evaluated by the team in the second CAL follow-up inspection. Unresolved ltem
05000443/2011-010-01 is closed.

9.0 Conclusions and Follow-Up Issues

The team determined during this inspection that NextEra does not plan to finalize ther structural
evaluations and operability assessments until. 1) the degree of ASR degradation on station
reinforced concrete struclures is appropriately reconciled with the station design and licensing
bases; and 2) the progression of ASR is appropriately monitored to ensure structural integrity
and operability is maintained for the duration of the current operating license. Further, the team
determined that NextEra's current position is that no reinforced concrete structure at Seabrook
Station will be precluded from monitoring for the affects of ASR until a satisfactory petrographic
examination has been completed on that structure to confirm the absence of ASR. As
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discussed in the above sections, NextEra plans to complete performance testing of large scale
test specimens and use the test results to finalize the structural operability assessments and
modify the Structures Monitoring Program.

The team plans to conduct a second CAL follow-up inspection to review the remaining open
CAL items and the open issues documented in this report and listed below

10.0

Review of pending structural evaluations, including follow-up of the containment POD
observations (Section 3.2.1)

Review of core sample material property testing and SMP (Section 3.2.2)

Review quantification of pre-stressing effects of ASR expansion (Section 3.2.8)
Assess the need for any further rebar examinations or testing (Section 3 2.9)

Review revised RCE submittal (Section 4.2)

Confirm revised commitment to CAL ltem #7 (Section 5.2)

Review Crack Indexing and its physical significance for SMP application (Section 6.2)
Review revisions to the Phase 3 walkdown plans and schedule (Section 7.2)

Meetings, Including Exit

On November 2, 2012, the team conducted an exit meeting to discuss the preliminary findings
and observations with Mr. Kevin Walsh, Site Vice President, and other members of Seabrook
Station staff. The inspectors verified that no proprietary information was retained by the
ingpectors or documented in this report.

Enclosure
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Drawings

Licensing and Design Basis Documents and Calculations
Seabrook Station UFSAR, Revision 14

ACI 318-71

Calculation CD-20

Calculation CD-18

Calculation C-S-1-10168

Miscetlaneous Documents

FP 100348, Statistical Analysis-Concrete Compression Test Data (PTL)

FP 100642, Scope for Alkali-Silica Reaction Walkdowns

FP 100641, Procedure for ASR Walkdowns and Assessment Checklist

FP 100661, Compression Testing Concrete Cores (WJE)

FP 100696, Material Properties of ASR-Affected Concrete

FP 100700, Field Investigation

FP 100705, Structure ASR Walkdown Report (MPR 0326-0058-58)

FP 100714, Three Dimensional Dynamic Analysis of Containment Enclosure Building

FP 100715, ASR Impact Study on Containment Enclosure Building

FP 100716, Interim Assessment. Impact of ASR on Structures (MPR-3727)

FP 100717, ACI 318-71 Perspectives

FP 100718, Anchor Test Report (MPR-3722)

FP 100720, Crack Index and Expansion Measurement

FP100730, Shear Load Calculaticn for B Electrical Tunnel West Wall Room CBST1

FP 100738, Measurements for ASR Crack Indexing on Concrete Structures

FP 100697, MPR 0326-0058-53, White Paper on Structural Implications of ASR:
State of the Art, Revision 1

MPR 0326-0058-83, Shear Screening Criteria Used in MPR-3727

FHWA-HIF-09-004, Federal Highway Administration, “Report on the Diagnosis, Prognosis, and
Mitigation of Alkali-Silica Reaction in Transportation Structures.”
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LIST OF ACRONYMS

American Concrete Institute

Agencywide Documents Access and Management System

Aging Management Program
Action Request

American Society of Mechanical Engineers
Alkali-Silica Reaction

Building Research Establishment
Combined Crack Index
Containment Enclosure Building
Code of Federal Regulations
Circulating Water

Demand to Capacity Ratios
Diesel Generator Building
Damage Rating Index

Division of Reactor Projects
Division of Reactor Safety
Emergency Diesel Generator
Emergency Feedwater

Electric Power Research Institute
Extent-of-Condition

Electric Tunnel

Equipment Valve

Finite Element Analysis

Federal Highway Administration
Foreign Print

Florida Power and Light

Frankiin Structural Engineering Laboratory
Inspection Manual Chapter
[NRC] Inspection Procedure
Load Factor

MPR Associates, Inc.

Nuclear Regulatory Commission
Publicly Available Records
Piping and Instrument Diagram
Preventative Maintenance
Prompt Operability Determination
Probabilistic Risk Assessment
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Quality Assurance

Radiologically Contrelled Areas
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Residual Heat Removal
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Senior Resident Inspector

Updated Final Safety Analysis Report
University of Texas - Austin

United Kingdom

Work Orders
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NextEra Crack Rating Chart

Assessment of Severity of ASR in Hardened Concrete by Petrographic Examination

This rating system is based on a modified “best practice” procedure initially developed at tehe
Building Research Establishment (BRE) in the United Kingdom, using ASR identification critieria
first set out in the British Concrete Association report titled “The Diagnosis of Alkali-Silica
Reaction,” (1992). ’

Rating ’ Description
0 No cracking detected
1 " Very shght cracking (no evidence of deleterious ASR)

2 , Slight cracking (minor or trace evidence of deleterious ASR)
73 7 Moderate crachoderate evidence of deleterious ASR)
4 " Severe cracking (severe evidence of deleterious ASR)

5 II Very severe ASR-related cracking
"6 " Heavily fractured ASR-related damage

Attachment



Buford, Angela

From: Murphy, Martin

Sent: Wednesday, November 28, 2012 7:28 AM

To: Buford, Angela

Subject: FW: Michael and Marty's Comments addressed in draft ASR Report - attached (w/
revisions is RED)

Attachments: IR 2012-009 11-26-12.docx

From: Khanna, Meena

Sent: Monday, November 26, 2012 4.57 PM

To: Marshall, Michael; Murphy, Martin

Subject: FW: Michael and Marty's Comments addressed in draft ASR Report - attached (w/ revisions is RED)

Mike and Marty, do you want to look at this version, which includes incorporation of your comments? | know that they
are looking for a quick turnaround..thanks!

From: Cook, William

Sent: Monday, November 26, 2012 4:29 PM

To: Khanna, Meena; Raymond, William

Cc: Conte, Richard; Buford, Angela; Trapp, James

Subject: Michael and Marty's Comments addressed in draft ASR Report - attached (w/ revisions is RED)

Bill and Meena,

| would appreciate another quick review before we put this in final concurrence. If you don’t have Michael’s or Marty’s
comments, let me know, I'll forward them to you.

Thanks in advance.
Bill

William A. Cook
Senior Reactor Analyst,
USNRC, Region |

(610) 337-5074 (work)
(b)(6)

a



Buford, Angela

——
From: Murphy, Martin
Sent: Wednesday, November 28, 2012 10:41 AM
To: Galloway, Melanie
Cc: Buford, Angela; Marshall, Michael
Subject: Inspection Report
Melanie,

Sorry, | was on a call this morning when you called and have calls all afternoon.
®)5)

FYI, it was a pleasure talking and discussing the topic with A'ngie this morning, she is doing a great job.

1 will be at my desk at 11:00 or a little before if you can call again x3969 or my cell is and we can

discuss.

Thanks for following up,
Marty



Buford, Angela

>

From: Buford, Angela

Sent: Wednesday, November 28, 2012 12:03 PM

To: Khanna, Meena

Subject: RE: Latest revision of the Seabrook ASR report for your review,

Should we email this to Marty? | know he was looking for the final version but noticed he wasn’t on this
email...

From: Cook, William

Sent: Wednesday, November 28, 2012 10:34 AM

To: Buford, Angela; Raymond, William; Khanna, Meena; Thomas, George
Cc: Conte, Richard

Subject: Latest revision of the Seabrook ASR report for your review.

See attached. Any comments or edits, please get to me ASAP.

Thanks,
Bill

William A. Cook
Senior Reactor Analyst,
USNRC, Region |

(610) 337-5074 (work)
(b)(e) (celll \ 7,/
- (( “/4



Buford, Angela

From: Buford, Angela

Sent: Wednesday, November 28, 2012 11:42 AM

To: Cook, William

Subject: RE: Latest revision of the Seabrook ASR report for your review.

Bill, looking at it now. Thanks for hanging in there

From: Cook, William

Sent: Wednesday, November 28, 2012 10:34 AM

To: Buford, Angela; Raymond, William; Khanna, Meena; Thomas, George
Cc: Conte, Richard

Subject: Latest revision of the Seabrook ASR report for your review.

See attached. Any comments or edits, please get to me ASAP.

Thanks,
Bil!

William A, Cook
Senior Reactor Analyst,
USNRC, Region |

{610} 337-5074 (work)

CCm—



Buford, Angela

From: Murphy, Martin

Sent: Wednesday, November 28, 2012 10:41 AM
To: Galloway, Melanie

Cc: Buford, Angela; Marshall, Michael
Subject: Inspection Report

Melanie,

Sorry, | was on a call this morning when you called and have calls all afternoon.

(b)(5)

FYI, it was a pleasure talking and discussing the topic with Angie this morning, she is doing a great job.

I will be at my desk at 11:00 or a little before if you can call again x3969 or my cell i
discuss.

Thanks for following up,
Marty

(b)6)

;md we can

C>|



Buford, Angela

I L
From: Murphy, Martin
Sent: Wednesday, November 28, 2012 7:28 AM
To: Buford, Angela
Subject: FW: Michael and Marty's Comments addressed in draft ASR Report - attached (w/
revisions is RED) :
Attachments: IR 2012-009 11-26-12.docx

From: Khanna, Meena

Sent: Monday, November 26, 2012 4:57 PM

To: Marshall, Michael; Murphy, Martin

Subject: FW: Michael and Marty's Comments addressed in draft ASR Report - attached (w/ revisions is RED)

Mike and Marty, do you want to look at this version, which includes incorporation of your comments? | know that they
are looking for a quick turnaround..thanks!

From: Cook, William

Sent: Monday, November 26, 2012 4:29 PM

To: Khanna, Meena; Raymond, William

Cc: Conte, Richard; Buford, Angela; Trapp, James

Subject: Michael and Marty's Comments addressed in draft ASR Report - attached (w/ revisions is RED)

Bill and Meena,

| would appreciate another quick review before we put this in final concurrence. If you don’t have Michael’s or Marty’s
comments, let me know, Vll forward them to you.

Thanks in advance.
Bill

William A. Cook

Senior Reactor Analyst,
USNRC, Region |

610) 337-5074 (work)
P el
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From: Conte, Richard .~

To: All, Sveg: Buford. Anaels; Carwright, Wiliam; Chaudbary, Suresh; Chine, Leonard; Cook, William; Cruz, Holly;
Ericksgn, Alice; Flovd, Niklas; Fyhrmann, Mark; Graves, Herman; Hogan, Rosemary; ughg_y John; Khanna
Meena; Kobetz, Timothy; Lamb, Jorn; Mangly, Kamal; Marshall, Michael, Merzkg, Daniel, Milang, Patrick,
Morey, Bennis; Murphy, Martin; Otf, William; Phitip, Jacob; Ravmond, Williem; Schroeder, Damel: Sheikp
Abdul; Siccar, Madhumita; Stucnell, Sheidon; Thomas. Georde: Trapp. James

Subject: Documents to Review for the Dec. 18th Conference AND Working Group Meeting Dec. 19 at 200pm

Date: Wednesday, December 12, 2012 8 23:55 PM

Attachments:

The discussion on the R&D testing for Dec. 18" was firmed up for 800am on Tuesday Dec. 18.
Conference call number is forthcoming and the licensee is looking into go-to-meeting format.

Tentative schedule for the day is :
800a - 1100a, Presentation on Sheer and Lap Slice testing with breaks.
1100a - 1200 noon if needed with Q&As.

1200noon to 200pm, Working lunch but separate caucus for NRC separate from NextEra. (we can
break for lunch and caucus on a separated NRC bridge 100-200pm:.

200pm, regroup with Licensee, if needed. Bill Cook and Angie will be on site and they can tell
NextEra if we need the 200pm session.

Documents to review beforehand from the licensee are on certrec with id nos.:

1. ID 98, FP 100759, Rev 1, Spec. for Bean Shear and Anchor (Lap Splice) Testing {ID 94 is Rev
000 of the same document)

2. 1D 97, FP 100760, Tech Eval Beam Shear and Anchor (Lap Splice)Testing.

3. 1D 95, FP 100758, Commercial Grade Acceptance Plan — not needed for now but if NRC staff
to review, it is available.

The power point presentation will be available late Monday.

The overview document apparently won’t be available until after the presentation.

We decided to go with the conference for staff to start coming up to speed. Not sure if we will
have time to develop hard technical questions on this short notice and not having the full set of
documents.

Reminder that working group meeting is scheduled for Wed. Dec. 19 to

Go over established inspection schedule from this week for 2013.

Debrief on Dec. 18 conference.

Review Position Paper on Building code official.

Need to reduce frequency of Working Group conferences to Monthly — Consensus

& wn e
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after collaboration.

Michael Marshall is the attached the latest for the position paper on building code official

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office)

®E) INRC ceuj'\ﬁ

1\,




Assessment of ACI 318-71 as
Design Basis for Category I
Concrete Structures Affected
by Alkali-Silica Reaction at
Seabrook Station

Written By:

Alice K. Erickson

Peer Reviewed By:
Abdul Sheikh

November 9, 2012



BACKGROUND

Historically, Seabrook Station has experienced groundwater infiltration through below grade
portions of concrete structures. In the early 1990’s, an evaluation was conducted to assess the
effect of groundwater infiltration on the serviceability of concrete walls and concluded that there
would be no deleterious effect, based on the design and placement of the concrete and on the
non-aggressive nature of the groundwater. However, in 2009, NextEra tested seasonal
groundwater samples to support the development of the License Renewal Application (LRA)
and the results showed that pH values were between 5.8 and 7.5, chloride values were between
19 ppm and 3900 ppm, and sulfate values between 10 ppm and 100 ppm, indicating that the
groundwater had become aggressive [pH < 5.5, chlorides > 500 ppm, or sulfates > 1500 ppm].
Subsequently, in conducting a comprehensive review of the possible effects on concrete
structures, in early to mid-2010, the licensee performed in-situ penetration resistance testing
(PRT) and compression testing of concrete cores from the affected areas in the "B” electrical
tunnel of the control building. The results showed a reduction in compressive strength and
modulus of elasticity of the affected concrete. In September 2010, the applicant confirmed the
presence of Alkali-Silica Reaction (ASR) through petrographic examination of samples taken
from the concrete cores of the “B” electric tunnel.

The licensee has made two prompt operability determinations (PODs) to address the effects of
this issue for potentially affected structures. The first addresses the reduced concrete
properties below grade in the “B” electrical tunnel exterior wall, and the second addresses the
reduced concrete modulus of elasticity below grade in the containment enclosure building
(CEB), residual heat removal (RHR) equipment vaults, emergency feedwater (EFW)
pumphouse, diesel generator fuel oil tank rooms, and some additional other Catergory |
Structures. These additional Category I structures, identified as having the potential presence
of ASR as a result of an extent of condition survey, include the condensate storage tank
enclosure, control building makeup air intake, service water cooling tower, “A” electrical tunnel,
fuel storage building, east pipe chase, west pipe chase, pre-action valve room, primary auxiliary
building, service water pump house, mechanical penetration area, and waste process building.
Except for the primary containment structure, the Seabrook concrete structures that have been
identified thus far as affected or potentially affected by ASR generally fall under the
classification of “"Other Category 1 Structures” described in UFSAR Section 3.8.4. As of June
2012, both PODs conclude that the ASR-affected structures are operable but degraded, and
below full qualification. NUREG-1430, “Standard Technical Specifications,"” defines
operable/operability as “...capable of performing its specified safety function.” RIS 2005-20,
Revision 1, which includes NRC Inspection Manual Part 9900 as an attachment, defines
degraded condition as “one in which the qualification of an SSC or its functional capability is
reduced.” It further defines full qualification of an SSC as one that “conforms to all aspects of its
CLB, including all applicable codes and standards, design criteria, safety analyses assumptions
and specifications, and licensing commitments.” Based on the definitions provided in Inspection
Manual Part 9900, the “below full qualification” aspect of Seabrook Station’s operability
determination suggests that Seabrook Station is not meeting some aspect of its CLB. The
licensee will have to resolve the current PODs with respect to the CLB, in accordance with its
procedures for operability determinations and functionality assessments, as part of its action
plan to comprehensively address and manage the ASR degradation issue at the site.

This paper is not intended to cover all requirements that must be met for compliance with the
CLB, but to focus on understanding the applicability of American Concrete Institute (ACt) 318-



71, “Building Code Requirements for Structural Concrete,” to which the affected structures were
designed.

ACI| 318-71 DOCUMENTED AS DESIGN BASIS

Seabrook Station's Updated Final Safety Analysis Report (UFSAR) Section 3.8, “Design of
Category | Structures,” identifies the 1971 version of American Concrete Institute 318 (ACI 318-
71), “Building Code Requirements for Reinforced Concrete (with Commentary)” as the
applicable Construction Code for Category | structures, exclusive of the containment structure.
UFSAR Subsection 1.8, “Conformance to NRC Regulatory Guides” indicates that although
compliance with Regulatory Guide 1.142, “Safety-Related Concrete Structures for Nuclear
Power Plants (Other Than Reactor Vessels and Containments)” was not required and that ACI
349-76, “Code Requirements for Safety-Related Structures” was not used as a design and
construction standard, the design and construction of the structures do fulfill the intent of the
requirements set forth in the publication and in Regulatory Guide 1.142. Further, UFSAR
Subsection 1.8 clearly indicates that the “loads and load combinations were taken directly from
the USNRC Standard Review Plan and ACI 318[-71]" and that “structural analysis and design
were consistent with the requirements of the [USNRC] Standard Review Plan (SRP) [NUREG-
0800] and ACI 318[-71]."

The Seabrook Station UFSAR clearly documents the [ultimate] strength design method of ACI
318-71 Code along with the NUREG-0800 SRP as the design basis for the Category |
Structures, except the primary containment. The basic load combinations considered in the
design basis of each seismic Category 1 structure are given in UFSAR Table 3.8-16. Therefore,
demonstration that those structures now affected by ASR still meet the strength design
requirements of ACI 318-71 under design basis loads and load combinations in the UFSAR,
should be sought for compliance with Seabrook Station's current licensing basis (CLB).

DISCUSSION ON ACI 318-71

ACI 318-71 is a Construction Code written in the context of new design and construction. The
empirical relationships between concrete compressive strength and other material/mechanical
properties (such as tensile strength, shear strength, bond, modulus of elasticity etc.), defined in
this Code and relied upon for design, are based on performance and test data of normal
concrete. These equations do not account for the effects of ASR; and therefore, should not be
relied upon to demonstrate that the Code requirements are satisfied, unless proven otherwise.
The technical basis for establishing design adequacy of reinforced concrete structural systems
with ASR degradation is not covered by the ACI 318-71 Code. However, ACI 318-71 Chapter
20, “Strength Evaluation of Existing Structures” does provide guidance for structural
assessments when doubt develops concerning the safety of a structure. Although ACI 318-71
is a Construction Code, a review of this Code identified two sections as being useful in
considering NextEra's approach to demonstrating that the ASR-affected structures continue to
meet the intent of ACI 318-71.

ACI 318-71 Chapter 1, Section 1.4, “Approval of Special Systems of Design or Construction,”
states that “[t]he sponsors of any system of design or construction within the scope of this Code,
the adequacy of which has been shown by successful use or by analysis or test, but which does
not conform to or is not covered by this Code, shalil have the right to present the data on which
their design is based to a board of examiners appointed by the Building Official. This board
shall be composed of competent engineers and shall have the authority to investigate the data
so submitted, to require test, and to formulate rules governing the design and construction of
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such systems to meet the intent of this Code. These rules when approved by the Building
Official and promulgated shall be of the same force and effect as the provisions of this Code.”
Section 1.2.3 of the Code defines the Building Official as “the officer or other designated
authority charged with the administration and enforcement of this Code, or his duly authorized
representative.” By law, the NRC has the regulatory jurisdiction over commercial nuclear power
plants in the US. Concrete structures important-to-safety have been licensed by the NRC to
ACI 318-71 for several earlier plants. Therefore, in the context of the Code, the NRC would
logically be considered the Building Official in this situation. Also, even though ACI 349 “Code
Requirements for Nuclear Safety-Related Concrete Structures” was not published until after
Seabrook Station’s design was completed, Section 1.4, which is equivalent to Section 1.4 in ACI
318-71, replaced the term “building official” with “authority having jurisdiction.” This is because
the ACI 349 Code adapted and applied most of its provisions from ACI 318 specifically for
nuclear safety-related structures (with exception of containment) and, therefore, explicitly
identifies the NRC as having this authority in the definitions section of the Code. Regardless, it
is important to note that the commentary for ACI 318-71, Section 1.4, clarifies that the
provisions of this section do not apply to strength evaluation of existing structures under
Chapter 20.

ACI 318-71 Chapter 20, “Strength Evaluation of Existing Structures,” Section 20.1 states that “if
doubt develops concerning the safety of a structure or member, the Building Official may order a
structural strength investigation by analysis or by means of load tests, or by a combination of
these methods.” The general requirements for analytical investigations provided for in Section
20.2 states that “a thorough field investigation shall be made of the dimensions and details of
the members, properties of the materials, and other pertinent conditions of the structure as
actually built.” This means that the data relied upon in the analytical investigation must be
based on measured properties of the in-situ conditions of the structure. Section 20.3 provides
general requirements for load tests on the built structure and Section 20.4 provides
requirements for load test on flexural members. The provisions of Chapter 20, especially the
load tests, are generally in the context of acceptability of concrete quality of the as-built
structure at the time of original construction. Never the less, load tests on the as-built structure
does not seem like a practicable approach for the Seabrook Station ASR issue, especially for
the affected below-grade structures and for performance assessment in shear, bond and
anchorages for embeds and supports.

INTENT OF TESTING BEING CONDUCTED

In a public meeting held on April 23, 2012 to discuss the plans and schedule regarding concrete
degradation due to ASR, NextEra presented several statements in their slides that provide
some insight as to the intent of the testing being conducted at the University of Texas. The
following statements indicate that the testing will be used to support resolution of the PODs and
to provide some basis for demonstrating that the effects of aging will be adequately managed
for license renewal:

Ongoing full scale testing is expected to validate assumptions and identify additional

margin.

Testing is anticipated to show that the performance of ASR-affected concrete structures
is not compromised.



Design parameters for ASR affected concrete [derived from ASR-affected and control
beams] will be compared to ACI Construction Code requirements and reconciled with
Seabrook design basis calculations.

AMP criteria and frequency will be revised as the full-scale concrete beam test program
develops.

Ongoing testing programs are expected to identify additional structural margin.

Based on this information, the staff understands that the testing being conducted at the
University of Texas will be used in the resolution of the PODs. However, the details as to how
the testing will support the resolution of the PODs remain unclear to the staff. The staff also
understands that the testing will no longer serve as a basis for the development of their aging
management program; however, the results of the testing may inform certain elements of the
program that NextEra is currently proposing.

ASSESSMENT

As was stated earlier, Seabrook Station's UFSAR clearly indicates that the Seismic Category |
concrete structures, exclusive of the containment structure, were designed to meet the strength
design requirements of ACI 318-71. As such, this Code is applicable in that it is the
Construction Code-of-Record that forms the current licensing design basis for the Category |
structures.

The intent of this paper is to communicate that the strength design provisions of AC| 318-71
must be satisfied in order for Seabrock Station to demonstrate that the ASR-affected concrete
structures will perform their intended safety function within the CLB; however, unless proven
otherwise, the empirical relationships in the design provisions of the Code should be treated
with caution and should not be relied upon for strength evaluation because those empirical
relationships do not account for the effects of ASR. Additionally, because ACI 318-71 does not
provide a technical basis for establishing the design adequacy of ASR-affected reinforced
concrete structural systems using its strength design provisions, and because NextEra's
approach to demonstrating Code compliance is not consistent with the guidance described in
Chapter 20 for strength evaluations, the technical basis by which NextEra demonstrates the
ability of the ASR-affected structures to perform their intended safety function may require a
change to the current licensing basis in the resolution of the current PODs. However, it is the
licensee’s responsibility to make this determination by evaluating its proposed approach in
establishing the long-term design adequacy of ASR-affected structures with respect to the ACI
318-71 code and the regulatory requirements contained in 10 CFR 50.59 “Changes, tests and
experiments.”

At this time, it does not seem necessary to seek clarification from the American Concrete
Institute because, as presented in this paper, the staff has a generally agreed upon position and
understanding of the ASR issue as it relates to the ACI 318-71 Code requirements.



From: CQ.[]LE._&QDALQ

Yo: - ) ) fin, Marione; C .

Cc: AJ.L._S_Y_E.Q Eu!.QLd...AuﬂﬁJ.d CmmmllLﬂLim, Qﬂﬁ!d.lﬂnu.&uﬁsl CL‘D.LJ.EM Cook, Witham; Cruz, Holly;
Erickson, Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman, Hogan, Rosemary; Hughey, John; Khanna,
Meena; Kobetz, Timothy: Lamp, John; Manoly, Kamal; Marshall, Michael, Merzke, Danigl; Milano, Patrick;
M_Q’_CL._QHD_E mm,mn_-n Q_tL_Jl_rm Philip, Jacob; JJL..QDMLLQLE Ssmwlel heikh,
Cliford, James; Correra, Richard: Delligatti, Mark; E)Lans._l‘_’LLCDslﬁ; Galloway, Melame; nmmm Lubiaski,
Johp. Lund, Lovise; Miller, Chnis; Nieh, Ho,; Roterts, Darrell; Trapp, James: Wilson, Peter

Subject: FW: SBK-L-12257, Seabrook Station Response to Confirmatory Action Letter

Date: Monday, December 17, 2012 9:29.01 AM

Attachments: SBK-1.-12257.pdf

We were expecting this changes. We will need time to digest what they are saying and review for
adequacy and we will need a CAl rev. to No. 2012-002.

From: Willoughby, Paul [mailto: Paul. Willoughby @nexteraenergy.com}

Sent: Monday, December 17, 2012 8:06 AM

To: Brown, Brian; Vassailo, Theodore; Raymond, William; Cliche, Richard; Conte, Richard
Subject: FW; SBK-L-12257, Seabrook Station Response to Confirmatory Action Letter

Commitment change letter submitted.
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From: Sweeney, Shirley |

Sent: Friday, December 14, 2012 11:20 AM

To: Hamrick, Steven; Dryden, Mark; Brown, Alison; Noble, Rick; Connolly, James; Brown, Victoria -
Seabrook Station Licensing Dept; Cloutman, Sarah; Griffith, Alan; Legendre, Al; Pascucci, Vincent;
STROUT, SABRE; Vehec, Thomas; Walsh, Kevin; Willoughby, Paut

Subject: SBK-L-12257, Seabrook Station Response to Confirmatory Action Letter

Attached is an electronic copy of the subject letter.

Shirley Sweeney
Licensing
603-773-7371
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SEABRDOK

December 13, 2012

SBK-L-12257
Docket No. 50-443

Mr. William Dean, Administrator
U.S. Nuclear Regulatory Commission
Region |

2100 Renaissance Boulevard
Renaissance Park

King of Prussia, PA 19406

Seabrook Station .
Response to Confirmatory Action Letter

References:
1. NRC letter to NextEra Energy Seabrook, CAL No. 1-2012-002,
Confirmatory Action Letter (CAL), Seabrook Station, Unit 1 -
Information Related to Concrete Degradation Issues, dated May 16, 2012.
(ML121254172)
2. NextEra Energy Seabrook Letter to NRC, SBK-L-12122, Response to
Confirmatory Action Letter, dated June 8, 2012. (ML12171A277)

In Reference 1, the NRC-issued Confirmatory Action Letter (CAL) No. 1-2012-002
which confirmed commitinents NextEra Energy Seabrock, LLC (NextEra Energy
Seabrook) made regarding planned actions to address alkali silica reaction (ASR) in
certain structures at Seabrook Station, and required NextEra Energy Seabrook to notify
the NRC Region 1 Administrator if, for any reason, NextEra Energy Seabrook cannot
complete any of the actions or commitments within the specified schedule and to advise
the Administrator in writing of the modified schedule. In Reference 2, NexiEra Energy
Seabrook submitted its intcgrated corrective action plan which provided details related to
some of the CAL required actions associated with the imnplications of ASR on structwres
at Seabrook Station. NextEra Energy Seabrook has completed nine of the ¢leven CAL

- actions within the committed dates.

The purpose of this letter is to notify the Administrator of revisions to two of the
remaining commitments, actions 7 and 1, related to planned actions in Reterence 2.
These revisions are based on additional information discovered as part of Nex{Era Energy
Seabrook’s ongoing actions to assess the impact of ASR on structures at Seabrook
Station. These changes and the basis for the changes have been discussed with the NRC
Working Group on ASR during NRC inspection activities.

NextEra Energy Seabrook, LLC, P.O. Box 300, Lafayelle Road, Seabrook, NH 03874

CO



U.S. Nuclear Regulatory Commission
SBK-L-12257/Page 2

CAL action 7 states that NextEra will, “Complete long term aggregate expansion testing
(ASTM C 1293 Concrete Prism Test) by June 30, 2013.” This action along with CAL
action 6 was intended to evaluate the potential for additional ASR expansions to occur in
plant structures that exhibit ASR and to determine if the ASR reaction is self limiting at
some future date. Action 6 stated; “Complete short term aggregate expansion testing
(ASTM C 1260 Mortar Bar Expansion Test) by June 30, 2012. This action has been
completed and the test results and conclusions have been discussed with and reviewed by
NRC staff. The Mortar Bar Expansion testing conducted by Simpsom, Gumpertz &
Heger (SG&H) for NextEra Energy Seabrook exceeded the expansion limits specified in
the ASTM C 1260 test method. The testing was conducted with coarse aggregates
removed from onsite plant structures that exhibited ASR expansion (i.c., reacted
aggregates) as well as similar coarse aggregates which did not have features of ASR
expansion (previously un-reacted aggregates). The test was extended several months
beyond the specified 14-day test period in order to gain additional insight into the future
reaction and expansion potential of the aggregates. The results of these tests showed that
there was minimal difference in the expansion rate of the reacted and un-reacted
aggregate samples and that the aggregates remained reactive even when the test was
extended several months. From this test data, NextEra Energy Seabrook and our
independent engineering consultants (SG&H) concluded that the coarse aggregates
contain sufficient reactive silica for the ASR reaction and expansion to continue long-
term under existing environmental conditions. Since the ASTM C 1260 Mortar Bar
Expansion test results demonstrated that the ASR reaction would continue long-term
without reaching a plateau or exhaustion of reactive silica, the results of the ASTM C
1293 Concrete Prism test, required by action 7, would not provide any useful expansion
rate data or additional insights. Additionally, NextEra Energy Seabrook will complete
the second, 6-month inspection campaign of Combined Crack Index (CCI) monitoring in
December 2012. The first campaign evaluated the CCI after six months and
demonstrated that the reaction rate is slow and there has been negligible change in
expansion. The additional planned CCI monitoring will provide a direct indication of any
progression of ASR that the ASTM test method cannot provide. Thus, NextEra Energy
Seabrook requests that the commitment to perform the ASTM C 1293 Concrete Prism
test be deleted.

CAL action 11 states that NextEra Energy Seabrook will, “Complete anchor test program
by December 31, 2012 The concrete anchor testing program is currently in progress at
the Ferguson Structural Engineering Laboratory (FSEL) at the University of Texas at
Austin. The concrete test beams for the anchor testing have been fabricated and are
undergoing accelerated ASR aging. To be consistent with the approach taken with CAL-
action 8, NextEra Energy Seabrook is requesting that the commitment be changed to
read, “Submit technical details of the anchor test program planned at the contracted
research and development facility by February 28, 2013.”

If you have any questions of a technical nature, please contact Mr. Richard Noble, ASR
Project Manager at (603) 773-7308.



U.S. Nuclear Regulatory Commission
SBK-L-12237/Page 5

Should you have any questions regarding this letter, please contact Mr. Michael O Kceefe,
Licensing Manager at (603) 773-7745.

Sincerely,

- Nextl ra Energy Seabrook, I.LC

Kevin T Wal'sh
Site Vice President

CC.
U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852

I. G. Lamb, NRC Project Manager
NRC Senior Resident [nspector

Mur. Christopher M. Pope

Director, Homeland Security and Emergency Management
New Hampshire Department of Safety

Division ot Homeland Security and Emergency Management
Bureau of Emergency Management

33 Hazen Drive

Concord, NH 03305

Mr. John Giarrusso, Jr., Nuclear Preparedness Manager
The Conumnonwealth of Massachusetts

Emergency Management Agency

400 Worcester Road

Framingham, MA 01702-5399



Buford, Angela

From: Buford, Angela

Sent: Monday, December 17, 2012 11:22 AM

To: Conte, Richard

Subject: RE: Status of Communicaiton Medium for Tomorrow's Session on the Seabrook ASR
R&D Effort

I did, sorry | had deleted it but just wasn't sure if you included all the working group parties on it.

Thanks, Angie

From: Conte, Richard

Sent: Monday, December 17, 2012 11:21 AM

To: Buford, Angela

Subject: RE: Status of Communicaiton Medium for Tomorrow's Session on the Seabrook ASR R&D Effort

| thought | already did that last week in email. Did you not get the email.

From: Buford, Angela

Sent: Monday, December 17, 2012 10:02 AM

To: Conte, Richard

Subject: RE: Status of Communicaiton Medium for Tomorrow's Session on the Seabrook ASR R&D Effort

Rich, maybe you can let the tolks who plan on participating and have access to Certrec know the documents
that the licensee will reference with regards to the texas testing so that they can prepare (I'm referring to the
foreign prints you made a list of last week)

From: Conte, Richard

Sent: Monday, December 17, 2012 9:59 AM

To: Ali, Syed; Buford, Angela; Cartwright, William; Chaudhary, Suresh; Cline, Leonard; Cook, William; Cruz, Holly;
Erickson, Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman; Hogan, Rosemary; Hughey, John; Khanna, Meena;
Kobetz, Timothy, Lamb, John; Manoly, Kamal; Marshall, Michael; Merzke, Daniel; Milano, Patrick; Morey, Dennis; Murphy,
Martin; Ott, William; Philip, Jacob; Raymond, William; Schroeder, Daniel; Sheikh, Abdul; Sircar, Madhumita; Stuchell,

Sheldon; Thomas, George; Trapp, James
Subject: FW: Status of Communicaiton Medium for Tomorrow's Session on the Seabrook ASR R&D Effort

I need to know by noon today who would like access to the Live Meeting session. The conference bridge is below

I would suggest NRR (could be two locations) and Research {third location) be given access in a room for which you can
discuss on mute and share the view on the slides.

We will try to establish a central location in Region |, either Ellis Istand Room or Shandoah Room on third floor in )RS
area.

I am hoping the slides will be on Certrec some time today.

From: Willoughby, Paul {mailto:Paul. Willoughby@nexteraenergy.com]

Sent: Monday, December 17, 2012 7:13 AM

To: Conte, Richard; Noble, Rick; OKeefe, Michael; Vassallo, Theodore; Brown, Brian

Cc: Raymond, William; Cook, William; Trapp, James

Subject: RE: Status of Communicaiton Medium for Tomorrow's Session on the Seabrook ASR R&D Effort
1
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We will use the usual bridge number for voice communications: 305-552-3000 nasscode [°X®)

I have set'up a "Live Meeting" session as well so participants will be able to see the power point slides as they are being
presented.

Please provide the names and e-mail addresses of the participants so | can forward the participant passcode,
instructions, etc.

Thanks

Paul

NocEs

paul.willoughby@nexteraenergy.com

1

From: Conte, Richard [mailto:Richard.Conte@nrc.qov]

Sent: Monday, December 17, 2012 7:06 AM

To: Willoughby, Paul; Noble, Rick; OKeefe, Michael

Cc: Raymond, William; Cook, William; Trapp, James

Subject: Status of Communicaiton Medium for Tomorrow's Session on the Seabrook ASR R&D Effort

Do you have any developments in terms of conference bridge number and/or go-to-meeting session.
Please confirm that we are starting at 800am.

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office) __

um— Y
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Marshall, Michael

From: Marshall, Michael : _

Sent: Wednesday, January 02, 2013 2:24 PM

To: Sheikh, Abdul; Buford, Angela

Cc Erickson, Alice

Subject: REQUEST: Requesting a No Technical Objections (NTO) Review from Key Members of
the Working Group

Attachments: Seabrook ASR CAL2012-002 Rev DEC 29 2012.docx; SBK-L-12257.pdf

Hello Abdul and Angie,

Please, review the proposed response to NextEra concerning NextEra's request to modify the CAL concerning
Seabrook ASR Issue. Let me know if you have any technica! or regulatory concerns/questions. | would
appreciate a response by close of business on Thursday, January 3, 2013,

Best Regards,

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Conte, Richard

Sent: Friday, December 28, 2012 4:01 PM

To: Khanna, Meena; Kobetz, Timothy; Marshall, Michael; Murphy, Martin

Cc: Lamb, John; Milano, Patrick; Morey, Dennis; Trapp, James

Subject: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

For Addressees Only: The response letter is for NextEra revision to two of the CAL commitments. They are self
explanatory.

[ am requesting a NTO review.
Since new CAL no. 11 is being modeled off of CAL No. 8 it should be ok. What they need to submit on the docket
for technical details should come as we interact with them in the ensuing months. They will most likely need to

revise what was already submitted for CAL No. 8

The second file is the incoming from Dec. 13. We can’t wait for next working group on Jan 9 since we are trying
to issue this before Friday Jan. 11.

It is making its way around for concurrence up to enforcement specialists in the region for now.
Please prioritize on this when you get back and respond by COB Jan 3 NLT noon Jan 4.
Cc’s: FYI

Rich Conte, Seabrook ASR Team Lead, Region |



(610) 337-5183 (Office) _



Marshall, Michael

From: Marshall, Michael

Sent: Wednesday, January 02, 2013 2:38 PM
To: Conte, Richard _
Subject: RE: Your Perspective if you have time
Hello Rich,

From the 1% paragraph and the 4" paragraph, | think the basis the memo should be clear. Not sure about the
second question, | will call you to get clarification.

Michael L. Marshali, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.qov

From: Conte, Richard

Sent: Thursday, December 27, 2012 12:59 PM
To: Cook, William; Marshall, Michael

Subject: Your Perspective if you have time

Please see the attached deviation memorandum that was approved.

1. Isitobvious to you reading it along with your perspective on the project, what the cause of the
deviation was?

Here is a hard one that should not be evident from the attached deviation memo and | would ask you to be
brutally honest with me from when you came into the project:

2. What caused the region to so much delay getting to a management meeting and CAL from end of

summer 2010 when ASR was confirmed to April 2012 in order to start the process to finally get an
adequate POD for the affected structures at Seabrook.

Rich Conte, Seabrook ASR Team Lead, Region |

610) 337-5183 (Office) L
P e



Marshall, Michael

From: Marshall, Michael

Sent: Wednesday, January 02, 2013 3:40 PM

To: Buford, Angela

Subject: RE: REQUEST; Requesting a No Technical Objections {NTO) Review from Key Members
of the Working Group

Hello Angie,

Thanks for the quick response. Yes, we can meet prior to our 9:00 am meeting.

Michael

From: Buford, Angela

Sent: Wednesday, January 02, 2013 3:31 PM

To: Marshall, Michael

Subject: RE: REQUEST: Requesting a No Technical Objections (NTQO) Review from Key Members of the Working

Group

Michael, I have done a preliminary review of the revised CAL, and the staff position on the two items to be
revised is written as we discussed on site with the licensee, There are a few grammatical elements that need to
be changed, but I have no technical objection to the letter, especially since it mostly references the Inspection
Report for the staff's bases for acceptance of the revisions.

I have a couple of philosophical comments, however. I won't be able to talk this afternoon, but maybe if you
have time we can meet before our 9am Scoping discussion.

Thanks,

Angie

From: Marshall, Michael

Sent: Wednesday, January 02, 2013 2:24 PM

To: Sheikh, Abdul; Buford, Angela

Cc: Erickson, Alice

Subject: REQUEST: Requesting a No Technical Objections (NTO) Review from Key Members of the Waorking
Group

Hello Abdul and Angie,

Please, review the proposed response to NextEra concerning NextEra's request to modify the CAL
concerning Seabrook ASR Issue. Let me know if you have any technical or regulatory
concerns/questions. | would appreciate a response by close of business on Thursday, January 3,
2013.

Best Regards,
Michael L. Marshall, Jr.
Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

(H



Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Conte, Richard

Sent: Friday, December 28, 2012 4:01 PM

To: Khanna, Meena; Kobetz, Timothy; Marshall, Michael; Murphy, Martin

Cc: Lamb, John; Milano, Patrick; Morey, Dennis; Trapp, James

Subject: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

For Addressees Only: The response letter is for NextEra revision to two of the CAL commitments. They
are self explanatory.

I am requesting a NTO review,
Since new CAL no. 11 is being modeled off of CAL No. 8 it should be ok. What they need to submit on
the docket for technical details should come as we interact with them in the ensuing months. They will

most likely need to revise what was already submitted for CAL No. 8

The second file is the incoming from Dec. 13. We can’t wait for next working group on Jan 9 since we
are trying to issue this before Friday Jan. 11.

It is making its way around for concurrence up to enforcement specialists in the region for now.
Please prioritize on this when you get back and respond by COB Jan 3 NLT noon Jan 4.
Cc's: FYI

Rich Conte, Seabrook ASR Team Lead, Region |

610) 337-5183 (Office)
m— ]
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Marshall, Michael

From: Sheikh, Abdul

Sent: Wednesday, January 02, 2013 5:08 PM

To: Marshall, Michael

Subject: RE: REQUEST: Requesting a No Technical Objections (NTO) Review from Key Members

of the Working Group

1. CALitem 7 —ASTM (1293 Test. It is OK to stop the test since the resuits will not provide any useful infor mation
and data. However, you may want to consider asking NextEra to perform a modified C 1293 prism test as
recommended by Professor Monterio in his report.

2. CALltem 11 - New commitment, “Submit the technical details of the anchor test program planned at the
contracted research and development facility by February 28, 2013.” We may want to be clear if we want this
information for review prior to the tests or not. The applicant has already performed some tests. Were these
tests performed without any plans. Also, | have not reviewed the anchor test data that the site team
reviewed to OK the operability evaluation and cannot make any observations about it.

From: Marshall, Michael

Sent: Wednesday, January 02, 2013 2:24 PM

To: Sheikh, Abdul; Buford, Angela

Cc: Erickson, Alice

Subject: REQUEST; Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

Hello Abdul and Angie,

Please, review the proposed response to NextEra concerning NextEra’'s request to modify the CAL cone 2ming
Seabrook ASR Issue. Let me know if you have any technical or regulatory concerns/questions. | would
appreciate a response by close of business on Thursday, January 3, 2013,

Best Regards,

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Conte, Richard

Sent: Friday, December 28, 2012 4:01 PM

To: Khanna, Meena; Kobetz, Timothy; Marshall, Michael; Murphy, Martin

Cc: Lamb, John; Milano, Patrick; Morey, Dennis; Trapp, James

Subject: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

For Addressees Only: The response letter is for NextEra revision to two of the CAL commitments. They are self
explanatory.

I am requesting a NTO review.



Since new CAL no. 11 is being modeled off of CAL No. 8 it should be ok. What they need to submit on the docket
for technical details should come as we interact with them in the ensuing months. They will most likely need to
revise what was already submitted for CAL No. 8

The second file is the incoming from Dec. 13. We can’t wait for next working group on Jan 9 since we are trying
to issue this before Friday Jan. 11.

It is making its way around for concurrence up to enforcement specialists in the region for now.
Please prioritize on this when you get back and respond by COB Jan 3 NLT noon Jan 4.
Cc's: FY!

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office)

<
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Marshall, Michael

From: Buford, Angela

Sent: Friday, January 04, 2013 11:21 AM

To: Marshall, Michael

Subject: HEADS UP: FW: Plan for Week at U of T

Attachments: NextEra Cntrl ASRTesting-Contractors Jan to April 2013.docx

Michael, attached is the plan for the activities al University of Texas facility, the first taking place the last w2ek
of January.

From: Conte, Richard

Sent: Friday, January 04, 2013 11:02 AM

To: Cook, William; Buford, Angela; Raymond, William; Chaudhary, Suresh
Cc: Trapp, James

Subject: Plan for Week at U of T

See attached. Let us know of any other considerations or comments.
This is at Link in Region | LAN:

G:\DRS\Seabrook Concrete\Oper-funct - TIAS\CAL FU 92702 Report 2\NextEra Cntrl ASRTesting-Contractors Jan to Apiil
2013.docx

Rich Conte, Seabrook ASR Team Lead, Region |

610) 337-5183 (Office)
PO Jwceen
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INSPECTION PLAN FOR
NEXTERA CONTROL OF TESTING AND CONTRACTOR SUPPORT
FOR ASR ISSUES

Jan to April , 2013

Revision 0 - 1/4/13

Resource Estimate:

1.

uhwN

Two inspection weeks (60 hrs direct inspection), one for last week in Jan. 2013 and perhaps
one additional week if anchor/embedment testing is delayed.

Time charge to 92702 CAL Follow-up , OA; prep and doc OAP and OAD

Report No. 05000443/2012010, 2™ CAL followup report

Outside R1 support: A. Buford, NRR

All issues of concern should be brought the attention of Region |, Suresh Chaudhary (610-
337-5335) or Richard Conte (610-337-5183)

Inspection Criteria:

1.

2.

Procurement control documents (some available in Licensee CERTEX system and other yet
to be identified)

Submitted topical NextEra QA Plan, Revison 12, June 2012 (submitted on docket July 3,
2012), IAW 50.54(a)(2) which requires that measures be implemented along with and ANSI
N 45.2.11, Procurement Control (exceptions should be noted)

Scope of review:

Priority of review: observe implementation as it occurs or review activity completion/test results,
the adequacy of plans/procedures should be sampled as it undercuts both of the above areas —
do not rely on plans and procedure alone and no draft material will be used.

1.

Review any updated NEXTERA/MPR/Uof T procurement documents that exhibit control of
contractor and work products — with financial information redacted.

Review any updated NEXTERA/MPR specifications for either the R&D Effort on
Anchors/Embedments (priority) and/or R&D effort for Shear Testing and Lap-splice testing at
the Ferguson Engineering Lab at the University of Texas.

Continue review and status of Crazed Cracking on one section of Primary Containment and
if details for longer term monitoring are available.

If available review “White Paper” on overarching view of how testing in testing is correlated
to in-situ building conditions at Seabrook.

Review results and NextEraMPR review of Testing completed in 2012 at U of T in support of
the Prompt Operability Determinations or for the selection of material for construction of test
specimens to date or planned.

Tour facility and review test equipment along with selected calibration records (load cells,
strain gages, etc.



7. If laboratory testing is conducted place emphasis on:

a.
b.
c.
d.

e.

Calibration of test equipments,

Proper implementation of Procurement Documents and Test Procedures,
Observe set-up and test conditions are consistent with test procedures and
standards,

Observe and assure that the failure modes or critical test data is properly
documented.

Review and assure that test personnel are properly qualified and certified.

End of Week Brief:

Summarize the status of the review as an “out briet” not “exit,” to be coordinated with any team
members on site at Seabrook.



Marshall, Michael

I __
From: Marshall, Michael
Sent: Friday, January 04, 2013 2:58 PM
To: Erickson, Alice; Buford, Angela
Cc: Sheikh, Abdul; Marshall, Michael
Subject: REQUEST: Participation in This Week's ASR Issue Working Group Meeting
Attachments: ASR WGM of 01-09-2013.docx

Hello Alice and Angie,

Please, plan on attending (via telephone) the Seabrook ASR Issue Working Group on Wednesday, Januzry 9,
2013. The teleconference should start at 2:00 pm. Please, be ready to summarize the paper you prepa:ed
with an emphasis on key messages/points. If you have received any question on the paper prior to the ca .
please, go ahead and address those questions as part of your presentation.

Abdul, please, plan to attend.

| will reserve a conference room for us to gather.

Thanks,

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch

Division of License Renewal
Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.qov

From: Conte, Richard

Sent: Friday, January 04, 2013 11:35 AM

To: Cook, William; Buford, Angela; Raymond, William; Erickson, Alice; Trapp, James

Cc: Chaudhary, Suresh; Marshall, Michael; Floyd, Niklas

Subject: Your Thoughts by COB Today on Agenda/Talking Points for Working Group Meeting Jan 9 Next Week

Addressees you are slated to lead a discussion.
Any input or changes.

All, any comments.

Rich Conte, Seabrock ASR Team Lead, Region |

(610} 337-5183 (Office)
Q) NRC cell)

CwO



Thomas, George oo

From: Thomas, George

Sent: Wednesday, January 09, 2013 8:40 AM

To: Murphy, Martin

Subject: RE: Requesting a No Technical Objections (NTO) Review from Key Members of the

Working Group

Yes, it will be reviewed as part of Region’s inspection of all CAL submittals (as is being done for Item #8 for shear and lap-
splice testing) to understand licensee test plan details and approach and how the results will be used to support final or
long-term continuing operability. The results of all testing (Items 8 and 11) will be used to support long-term operability
in licensee’s final OD expected to completed late in 2014. Interim or current operability has already been addressed by
the PODs (CAL Item 1 and 5) based on MPR’s interim bounding evaluation (CAL Item 3) of affected structures . With
regard to anchors, for interim evaluation, MPR did have UT do some testing of anchors they installed {post-ASR) in ASR-
affected girder specimens that were already available at UT from their previous work for TxDOT. The difference
between #11 and the previous testing essentially is that #11 would use specimens that is more closely representative of
Seabrook concrete and conditions, and the anchors will be installed prior to the specimens being ASR-affected, as was
done in original Seabrook construction. Hope this helps.

Thanks.

”~

’

From: Murphy, Martin . -

Sent: Wednesday, Januaiy 09, 2013 8:05 AM

To: Thomas, George

Subject: RE: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

OK, | agree with the first one. A follow-up question for the second would then be what do we intend to do with
the test program information — review it? What does it provide us wrt understanding the current and continuing
operability of the plant?

From: Thomas, George
Sent: Tuesday, January 08, 2013 5:55 PM

To: Murphy, Martin

Subject: FW: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

Marty,
| have not seen the NRC letter previously. Having looked at it now, it seems OK and have no comments.
Regarding your questions:

for item #7, do we feel that item #6 provided the input we were looking for from item #7? Did we expect
to get different information from item #6 and #7. )

The purpose of both Item 6 (short-duration accelerated ASTM C1260 test) and item 7 (longer-duration ASTM
C1293 test) tests were to qualitatively establish residual reactivity potential of the aggregate from affected
areas in comparison to those from unaffected areas. From the results of Item6 test (which was also extended
for several months beyond required short duration for additional insights), the licensee concluded that the
aggregates from the affected areas are reactive with substantial residual reactivity remaining. The ltem 7
C1293 test is considered a better test, and typically used as a supplement or confirmatory test to the C1260
test. For Seabrook, | would insist on the Item 7 test if the Item 6 test showed no or minimal residual reactivity

at
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potential, but this has not been the case. So, | am OK with the licensee choosing not to do the Iltem 7 test. In
general, you could get a negative result in the C1260 test and a positive in the C1293 test and vice versa.

For item #11, do we want the technical details of the test program, or do we want a summary of the
results?

For the purpose of the CAL, we want the technical details of the test program in the near future. Item #11
provided a commitment to complete the anchor testing at UT by 12/31/12. The technical details of the anchor
testing would have been included in #8 (Provide technical details of testing planned at the contracted research
facility) but at the time of the April 2012 management meeting, the licensee felt they would complete the
anchor testing at UT by Dec, and so included a separate Item 11 specifically for anchor testing. Therefore, in
response o Item 8, only the technical information of oniy the shear and lap-splice testing were provided. The
Item 11 testing is now delayed since the specimens did not undergo accelerated cracking as expected due to
cooler weather conditions in Texas. This testing is not expected to be completed in the near future. The
comprehensive results of all the UT testing is expected to be available only in 2014. So, revising #11 (anchor
testing) to make it similar to #8 seems logical.

Thanks.

George

Frbm: Mufbhy, Marfin

Sent: Tuesday, January 08, 2013 3:04 PM

To: Thomas, George
Subject: FW: Requesting a No Technical Objections (NTQ) Review from Key Members of the Working Group

Have you seen this? Did you have comments?

My questions; for item #7, do we feel that item #6 provided the input we were looking for from item #7? Did we
expect to get different information from item #6 and #7. For item #11, do we want the technical details of the
test program, or do we want a summary of the results?

From: Conte, Richard
Sent: Saturday, January 05, 2013 11:06 AM

To: Khanna, Meena; Kobetz, Timothy; Marshall, Michael; Murphy, Martin

Cc: Lamb, John; Milano, Patrick; Morey, Dennis; Trapp, James; Floyd, Niklas; Cook, William

Subject: RE: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

Haven’t heard from addressees on the response to the CAL commitment changes. | know these are lean times with
annual leave due to the to the holidays. The issue is on the agenda for the working group meeting for Jan. 9 at

200pm. If you can’t make the meeting please get your official alternate, see Charter, it may or may not be a staff in your
branch.

Here is the latest since it has undergone concurrence in the region — we will change that Dec 29 date on the file. He is
on Chris Miller's desk and he awaits working group review as he comes up to speed on the package.

Again we are looking for a “no technical objections” review NOT concurrence, you can always submit changes to address
technical and grammatical errors.

We have NLO from OGC. Second file is the incoming.

Please respond to Nik Floyd for minor changes or questions and cc Jim Trapp. (b)(6)

(b)(6)
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From: Conte, Richard

Sent: Friday, December 28, 2012 4:01 PM

To: Khanna, Meena; Kobetz, Timothy; Marshall, Michael; Murphy, Martin

Cc: Lamb, John; Milano, Patrick; Morey, Dennis; Trapp, James

Subject: Requesting a No Technical Objections (NTO) Review from Key Members of the Working Group

For Addressees Only: The response letter is for NextEra revision to two of the CAL commitments. They are self
explanatory.

I am requesting a NTO review.
Since new CAL no. 11 is being modelied off of CAL No. 8 it should be ok. What they need to submit on the docket for
technical details should come as we interact with them in the ensuing months. They will most likely need to revise what

was already submitted for CAL No. 8

The second file is the incoming from Dec. 13. We can’t wait for next working group on Jan 9 since we are trying to issue
this before Friday Jan. 11.

It is making its way around for concurrence up to enforcement specialists in the region for now.
Please pricritize on this when you get back and respond by COB Jan 3 NLT noon Jan 4.
Cc’s: FYI

Rich Conte, Seabrook ASR Team Lead, Region |

{610) 337-5183 (Office) -
b)(6) {NRC cell) _



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
2100 Renaissance Boulevard
KING OF PRUSSIA, PENNSYLVANIA 19406-1415

CAL No. 1-2012-002 (Revision 1)

Mr. Kevin Walsh

Site Vice President, North Region
Seabrook Nuclear Power Plant
NextEra Energy Seabrook, LLC
c¢/o Mr. Michael O'Keefe

P.O. Box 300

Seabrook, NH 03874

SUBJECT: REVISION TO CONFIRMATORY ACTION LETTER, SEABROOK STATION,
UNIT 1 - INFORMATION RELATED TO CONCRETE DEGRADATION ISSUES

Dear Mr. Walsh:

This letter confirms receipt of your letter of December 13, 2012, related to the NRC
Confirmatory Action Letter (CAL) issued to NextEra Energy Seabrook, LLC (NextEra) on
May 16, 2012 (ADAMS Accession Number ML12125A172). The CAL confirmed actions
planned to be taken by NextEra in regard to the degradation of concrete in certain structures
due to an Alkali-Silica Reaction (ASR). In the December 13, 2012, letter, you requested
changes to two of the commitments (CAL Items Nos. 7 and 11). We accept your proposed
changes as discussed below:

CAL Item No. 7 - You requested the deletion of this commitment, which required that NextEra
conduct a long term aggregate expansion test (ASTM C 1293 Concrete Prism Testing) by

June 30, 2013. Your letter states that the Mortar Bar Expansion testing conducted in
accordance with CAL ltem No. 6 identified that the coarse aggregates contain sufficient reactive
silica for the ASR reaction and expansion to continue long-term under existing environmental
conditions. Therefore, the results of the Mortar Bar Expansion Testing have obviated the need
to conduct additional aggregate expansion testing. Further information regarding this issue is
provided in NRC Inspection Report No. 05000443/2012009, Section 5 (ADAMS Accession
Number ML12338A283). Accordingly, the NRC has concluded that NextEra's commitment to
complete long term aggregate expansion testing by June 30, 2013, may be deleted.

CAL Item No. 11 - You requested that the NRC change this commitment from completing the
anchor test program by December 31, 2012, to “submit the technical details of the anchor test
program planned at the contracted research and development facility by February 28, 2013.”
You requested this change because the anchor testing program, while in progress, would not be
complete by December 31, 2012. NextEra's committed date for completing the anchor testing
was based on the best available projected test schedule in May 2012, and did not fully
anticipate all the complexities involved in completing the test program. NextEra has completed
some limited testing of anchor performance of ASR-affected concrete as described in




K. Walsh 2

Section 2.3.6, of NRC Inspection Report No. 05000443/2012009. These tests results
demonstrated satisfactory performance of the anchors and were used to support NextEra's
prompt operability evaluation. Based on our findings regarding anchor performance, the NRC
finds the requested commitment change acceptable.

The original Confirmatory Action Letter 2012-002 issued May 2012 remains in effect except as
modified for CAL Items 7 and 11, above.

In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 2.390 of the NRC's
“"Rules of Practice," a copy of this letter, its enclosure, and your response (if any), will be
available electronically for public inspection in the NRC Public Document Room or from the
Publicly Available Records System (PARS) component of NRC's Agencywide Documents
Access and Management System (ADAMS), accessible from the NRC Web site at

http:/iwww nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). To the extent
possible, your response, if you choose to provide one, should not include any personal privacy,
proprietary, or safeguards information so that it can be made available to the public without
redaction. If proprietary information is necessary to provide an acceptable response, then
please provide a bracketed copy of your response that identifies the information that should be
protected and a redacted copy of your response that deletes such information. If you request
withholding of such material, you must specifically identify the portions of your response that
you seek to have withheld and provide in detail the bases for your claim of withholding (e.g.,
explain why the disclosure of information will create an unwarranted invasion of personal
privacy or provide the information required by 10 CFR 2.390(b) to support a request for
withholding confidential commercial or financial information). If safeguards information is
necessary to provide an acceptable response, please provide the level of protection described
in 10 CFR 73.21.

If you have any questions, please contact Richard J. Conte at (610) 337-5183 or e-mail
richard.conte@nrc.gov.

Sincerely,

Christopher G. Miller, Director
Division of Reactor Safety

Docket No.: 50-443
License No.: NPF-86

cc: Distribution via ListServ
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Section 2.3.6, of NRC Inspection Report No. 05000443/2012009. These tests results
demonstrated satisfactory performance of the anchors and were used to support NextEra's
prompt operability evaluation. Based on our findings regarding anchor performance, the NRC
finds the requested commitment change acceptable.

The original Confirmatory Action Letter 2012-002 issued May 2012 remains in effect except as
modified for CAL ltems 7 and 11, above.

in accordance with Title 10 of the Code of Federal Regulations (10 CFR) 2.390 of the NRC's
"Rules of Practice,” a copy of this letter, its enclosure, and your response (if any), will be
available electronically for public inspection in the NRC Public Document Room or from the
Publicly Available Records System (PARS) component of NRC's Agencywide Documents
Access and Management System (ADAMS), accessible from the NRC Web site at
http://www.nrc.gov/reading-rm/adams.htmi (the Public Electronic Reading Room). To the extent
possible, your response, if you choose to provide one, should not include any personal privacy,
proprietary, or safeguards information so that it can be made available to the public without
redaction. If proprietary information is necessary to provide an acceptable response, then
please provide a bracketed copy of your response that identifies the information that should be
protected and a redacted copy of your response that deletes such information. If you request
withholding of such material, you must specifically identify the portions of your response that
you seek to have withheld and provide in detail the bases for your claim of withholding (e.g.,
explain why the disclosure of information will create an unwarranted invasion of personal
privacy or provide the information required by 10 CFR 2.390(b) to support a request for
withholding confidential commercial.or financial information). If safeguards information is
necessary to provide an acceptable response, please provide the level of protection described
in 10 CFR 73.21.

If you have any questions, please contact Richard J. Conte at (610) 337-5183 or e-mail
richard.conte@nrc.gov.

Sincerely,

Christopher G. Miller, Director
Division of Reactor Safety

Docket No.: 50-443
License No.: NPF-86

cc: Distribution via ListServ

Distribution: See Next Page

DOCUMENT NAME: G:\DRS\Seabrook Concrete\Proj Mam\CAL\Revison Dec 2012\Seabrook ASR CAL2012-002 Rev DEC 29 2012.docx
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SEABRGOK

Dlecember 13, 20142

SBRK-1 12257
Docket Nu, 38443

M. William Dean, Admivistrator
0.8, Muclear Regulatory Commnssion
Region |

2100 Repaizsance Boulevand
Renaissance Park

King of Prussie, PA 19406

Seabrook Sation
onse 1o Contirmatory Action Letlsr

References:

. NRC letter ig NextFra Eneray Seabrook, CAL Mo, 1-2012-002,
Confirmatory Action Lettee (CALY. Seabrook. Station, Unit | -
Tnformadon Related to Conerete Degradation Issues. dated May 16, 2012.
(MLi21254172)

NextFra Energy Seabrook Letter to NRC. SBR-L-12122, Response to
Confirmatory Aetion Letter, dated June 8, 2012, (MLIZITIAZTT

NS

In Reterence 1, the NRC-igsned Confimatory Action Letter (CAL)Y No. 1-2012-002
which coniivmed connmitments NextEra Eoergy Scalvool, LIC (NextLra Energy
Seabrock) made regardiog planned actions o addrvess wlkali silica veaciion (ASR) in
certain structiwes at Scabrook Station, and required NextErn Energy Seabrook o notity
the NRC Region © Admanistrator it for any reason, NextEr Energy Seabrook cannot
complete ainy of the actions or commitments within the specitied schedule and to advise
the Administrater in writing of the modified schedule, 1n Reference 2, NextEra Enevgy
Seabrouk submitied its integrated corrective action plan which provided details related
some of the CAL reguired actions asseciated with the mplications of ASR on structures
at Seabrook Station. NextEra Energy Seabrook has vompieted nine ot'the eleven CAL
actions within the commitied dales.

The purpose of this tewer is to notidy the Administrator ol vevisions (o two uf the
remaining cormmitraents, actions 7 and 11, related 1o planaed actions in Reference 2.
These revisions are baxed on additional fiformation discovered as part of NextEra Energy
Seabrook’s ougoing actions to assess the impact of ASK on structurss at Seabrook
Station. These changes and the basis for the changes have been discussed with the NRC
Working Group on ASR during KRC inzpertion activities,



U.S. Nuclear Regulatory Commission
SBK-L-12257/Page 2

CAL action 7 states that NextEra will, “Complete long term aggregate ¢xpansion testing
(ASTM C 1293 Concrete Prism Test) by June 30, 2013, This action along with CAL
action 6 was intended to evaluate the potential for additional ASR expansions to occur in
plant structures that exhibit ASR and to determine if the ASR reaction is self limiting at
sorae future date. Action 6 stated; “Complete short term aggregate expansion testing
(ASTM C 1260 Mortar Bar Expansion Test) by June 30, 2012.” This action has been
completed and the test results and conclusions have been discussed with and reviewed by
NRC staff. The Mortar Bar Expansion testing conducted by Simpsom, Gumpertz &
Heger (SG&H) for NextEra Enerpy Seabrook exceeded the expansion limits specified in
the ASTM C 1260 test method. The testing was conducted with coarse aggregates
removed from onsite plant structures that exhibited ASR expansion (i.e., reacted
aggregates) as well as similar coarse aggregates which did not have features of ASR
expansion (previously un-reacted aggregates). The test was extended several months
beyond the specified 14-day test period in order to gain additional insight into the future
reaction and expansion potential of the aggregates. The results of these tests showed that
there was minimal difference in the expansion rate of the reacted and un-reacted
aggregate samples and that the aggregates remained reactive even when the test was
exlended several months. From this test data, NextEra Energy Seabrook and our
independent engineering consultants (SG&H) concluded that the coarse aggregates
contain sufficient reactive silica for the ASR reaction and expansion to continue long-
term under existing environmental conditions. Since the ASTM C 1260 Montar Bar
Expansion test results demonstrated that the ASR reaction would continue long-term

~ without reaching a plateau or exhaustion of reactive silica, the results of the ASTM C
1293 Concrete Prism test, required by action 7, would not provide any useful expansion
rate data or additional insights. Additionally, NextEra Energy Scabrook will complete
the second, 6-month inspection campaign of Combined Crack Index (CCl) monitoring in
December 2012, The first campaign evaluated the CCI after six months and
demonstrated that the reaction rate is slow and there has been negligible change in
expansion. The additional planned CCI monitoring will provide a direct indication of any
progression of ASR that the ASTM test method cannot provide. Thus, NextEra Energy
Seabrook requests that the commitment to perform the ASTM C 1293 Concrete Prism
test be deleted.

CAL action 11 states that NextEra Energy Seabrook will, “Complete anchor test program
by December 31, 2012.” The concrete anchor testing program is currently in progress at
the Ferguson Structural Engincering Laboratory (FSEL) at the University of Texas at
Austin. The concrete test beams for the anchor testing have been fabricated and are
undergoing accelerated ASR aging. To be consistent with the approach taken with CAL
action 8, NextEra Energy Seabrook is requesting that the commitment be changed to
read, “Submit technical details of the anchor test program planned a the contracted
research and development facility by February 28, 2013.”

If you have any questions of a technical nature, please contact Mr. Richard Noble, ASR
Project Manager at (603) 773-7308.
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Sthonid you have any questions vegarding this letter, please contact My, Michaei O RKeeln,
Licensiag Manager @i (5037737745

Sincesely,

Nextlira Fnergy Seabrook, J1L.C

Fevin T, Walsh
Site Vice President

<
O

U.S. Nuclear Regulatery Conusission
At Docament Controf Tresk

One White Fling Nornh

11355 Ruvkville Pike

Rockville, MIJ 20832

J. G, Lamb, NRC Praject Manager
NRC Senior Restdent Inspector

My, Christopher M. Pope

Director, Homeland Security and Ewcrgeney Management
Mew THampshire Depariment of Safely

Division of Homeland Security and Emergency Managemen;
Burean of Tmerpency Management

33 Hazen Drive

Congord, NH 03303

Mr. Joim Grarrusso, Jr., Nuelear Proparedness Manager
The Commoenweslih of Mossachusetis

Emergency Management Agency

400 Woreester Road

Framingbam, MA 01702-3399
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From: Thomas, George - (oA SR e e
Sent: Thursday, November 29, 2012 10:21 AM | ‘ P
To: Buford, Angela nhe
Cc: Murphy, Martin; Marshall, Michael; Erickson, Alice; Sheikh, Abdul
Subject: RE: Action Requested: Crack Mapping Paper
Attachments: Crack Mapping and DRI 11-21-12 gt.docx
Angie,
Attached are some brief comments on the paper for your consideration.
Thanks.
George

From: Buford, Angela

Sent: Wednesday, November 21, 2012 1:41 PM

To: Marshall, Michael; Thomas, George; Erickson, Alice; Sheikh, Abdul
Cc: Murphy, Martin

Subject: Action Requested: Crack Mapping Paper

All,

Attached is the draft crack mapping position paper. We have been asked to provide this paper to the Region
on Wednesday, so there is a quick turnaround to receive any comments from NRR to incorporate.

| have left out the "References” section, as | am still working on the citations. |If during the course of your
review you would like me to provide you one of the references, please email me.

Please provide your comments to me by Tuesday so that | can incorporate and send to the region. Any
feedback would be greatly appreciated.

Angie

From: Angela Buford [mailto: ®6)

Sent: Wednesday, November 21,2012 1:31 PM
To: Buford, Angela

Subject: Crack Mapping Paper
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In situ Monitoring of
ASR-affected Concrete

i A study on crack indexing and damage rating index to assess the severity of
i ASR and to monitor ASR progression

Angela Buford
11/21/2012



Key Messages.

1. Surface cracking may not be indicative of the conditions of the concrete through the section, and
crack indexing measurements may not consistently indicate the level of ASR severity from one
structure 1o another. For each group of similar (i.e., reinforcement detail, size, environmental
conditions) structures, additional examinations are necessary to correlate crack measurements to
severity of ASR degradation.

2. Crack mapping results should be correlated to actual strains (and therefore stresses) in the
concrete and rebar in order 1o accurately represent the effect of ASR-induced stresses in
engineering evaluations for structural behavior.

3. Damage Rating Index (DRI) is a more accurate measure of ASR severity than crack indexing,
and alleviates many of the pitfalls of the crack indexing method. DRI should be considered as a
method to assess damage related to ASR.

Alkali-Silica Reaction (AS:

ASR is a chemical reaction that occurs in concrete between alkali hydroxides dissolved in the cement
pore solution and reactive silica phases in the aggregates. The product of the reaction is an expansive
gel around the aggregate particles, which imbibes water from the pore fluid, and, having much larger
volume than the reacting components, triggers a progressive damage of the material (Winnicki and
Pietruszczak 2008). The pressures imparted by the gel onto the concrete can exceed the tensile strength
of the aggregates and the cement paste and cause microcracking and macrocracking in the aggregate
and surrounding paste. With the presence of moisture, the gel expands and can cause destructive
cracking and deleterious expansion of the concrete. The extent of the concrete deterioration depends on
aggregate reactivity, high levels of atkalinity, availability of moisture, temperature, and structural restraint
(Williams, Choudhuri, and Perez 2009). Concrete expansion and cracking can lead to serious
operational and serviceability problems in concrete structures (Rivard et al. 2002).

Surface Cracking and Expansion

The Federal Highway Administration (FHWA) Report on the Diagnosis, Prognosis, and Mitigation of
Alkali-Silica Reaction in Transportation Structures states that “in concrete members undergoing internal
expansion due to ASR and subject to wetting and drying cycles (cyciic exposure to sun, rain, wind, eic.),
the concrete often shows surface cracking because of iInduced tension cracking in the ‘less expansive’
surface layer (because of variable humidity conditions and leaching of alkalis) under the expansive thrust
of the inner concrete core (with more constant humidity and pH conditions).” Cracks first form as three or
four-pronged star patterns resulting from expansion of the gel reacting with the aggregate. 1fthe concrete
is not subject to directional stress, the crack pattern developed forms irregular polygons, commonly
referred to as map cracking (Swamy 1992). This cracking is usually enough o relieve the pressure and
accommodate the resulting volume increase (Figg 1987, reported by Farny et. Al. 2007).

Map cracking is one of the most commonly reported visual signs associated with ASR. The pattern and
severity of cracking vary depending on the type and quanlity of reactive aggregate used, the alkali
content of the concrete, exposure conditions, distribution of stresses, and degree of confinement in the
concrete (Smaoui et al. 2004). ASR can also be characterized by longitudinal cracking, surface
discoloration, aggregate pop-out, and surface deposits (gel or efflorescence) (Williams, Choudhuri, and
Perez 2009). Aithough pattern cracking is a characteristic visual indication that ASR may be present in



the concrete, ASR can exist in concrete without indications of pattern cracking. Newman (2003) noted
that "while superficral cracking pattems can often be reminiscent of ASR, it is important to be aware that
reliable diagnosis can never be adequately based on the appearance of surface cracking alone.” This
consideration is also emphasized by Barnes (2001), whose research cites examples where cracking was
thought to be and diagnosed as ASR, and aiso examples in which ASR gel and associated cracked
aggregale particles were found in concrete that was uncracked. In addition, in ASR-affected structures
with reinforcement close to the surface or in heavily reinforced structures, surface cracking may be
suppressed while internal damage exists throughout the section The presence and extent of surface
crécking is not a conclusive indication that ASR is present or measure of concrete degradation due to
ASR.

rack Mapping/indexing ™ L .-+~ Comment {91): The FHWA report has

s aanother scheme of crack indexing described in
. L Section 4.2 and App B, which is what the
In order to determine the effect of ASR on the performance of a concrete structure, it is important that licensee has adapted Maybe that scheme

there be an understanding of cumrent concrete condition (ASR damage reached to-date) and the rate of should alsc be briefly dascribed in this section.
expansion. Crack indexing is a method that is proposed to measure crack widths and expansion of
cracks over time. For this visual examination individual crack widths are measured over a defined grid
and the total amount of cracking is quantified. The examination is repeated over regular intervals and the
results are compared over time, with a goal of establishing a rate of ASR progression. The Institute of
Structural Engineers (ISE 1992) proposed a method for crack mapping that consists of measuring the
ASR crack widths along five parallel ines that are each 1 m long. Lines are traced directly onlo the
concrete structure. The total width of intersecting cracks along each line is summed and divided by the
length of the line to determine the severity of ASR cracking, and then over time 1o determine the rate of
expansion. Another method, suggested by Laboratoire Central des Ponts et Chaussees (LCPC 1997)
consists of measuring the widths of all cracks intersecting two perpendicular 1m lines originating from the
same point and their two diagonals 1.4 m long. The {otal crack index is determined as a value in
millimeters per meter and compared to criteria that correspond to action levels.

Summary of General Discussion on Crack Mapping

It is stated throughout ASR research that crack mapping is somewhat limited in its applicabilily, Saint-
Piene et al. (2007) note that compared to other non-destructive methods developed for assessing the
damage induced by ASR, the semi-quantitative surface methods like crack mapping appear to be iess
effective. It is generally agreed that while results of crack indexing can potentially give some indication of
how ASR is progressing over time, establishing an absolute trend that directly correlates expansion levels
to ASR progression may not be a reliable practice. ASR research also indicates that using crack
measurement alone to characterize the current state of ASR degradation would not be advised, since the
practice relies on the assumption that the surface cracking on the face of a structure is wholly congruent
to ASR severity. Inthe 2010 Addendum to its report titled "Structural Effects of Alkali-Silica Reaction -
Technical guidance on the Appraisal of Existing Structures,” ISE stated that the crack summation
procedures for estimating expansion to date work well in directions where there is little restraint from
structural stress, reinforcement, or prestress. This suggests that in structures with higher restraint, this
would not be the case. In addition, crack mapping is limited in that it can only give data on two-way crack
measurements and does not capture cracking in the out-of-plane direction. Itis suggested that further
activities be carried out for assessing current condition of the concrete and current expansion rate, as well
as correlating the expansion to structural integrity. Such activities could also include installing reference
pins on the surface (such as those used for crack indexing), establishing the topographical location of
each pin and measure its movement in three orthogonal directions over time.




In addition, crack indexing evaluation criteria should not be universally applied to all structures because
surface cracking may not give a reliable indication of the ASR degradation to the structure. Due to
variabifity in size, location, environment, reinforcement detailing, and relative severity of ASR damage, it
may be necessary to obtain an understanding of the ASR effects for each individua! structure or group of
structures with similar physical properties and environments. Indeed, Newman (2003) stated “it is
important to relate cracking pattems variously to structural geometry and/or design, apparent concreting
sequence, localized detailing (especially where cracking may be coincident with water leakage) and both
environmental and in-service conditions.”

Surface Cracking vs. Interal ASR Damage

The correlalion between surface cracking and ASR deterioration may be closer to unity for specimens
used in the laboratory that are only allowed lo deteriorate due to ASR conditions. However, for concrete
in the field, the surface indications sometimes poorly correlate to the extent of ASR degradation within the
concrete. Since conditions are so variable from one region to another, and even from one place fo
another in the same structure, poor cormrelations are often observed between the severity of surface
cracking and the presence of the internal signs of ASR (i.e., reaction products, micro-cracking, and
expansion) (Nishibayashi et al. 1989 and Stark 1980 reported by Smaoui et al. 2002). Development of
cracking on the surface depends strongly on the amount of reinforcement close to the surface (Smaoui et
al. 2002) and also depends on external environmental conditions such as wetting-drying, freezing-
thawing, and exposure to saline solutions (Smaoui et al. 2002). Two examples of situations in which
external conditions can affect the surface cover concrete such that the surface features are not indicative
of the actual ASR degradation of the structure are presented here for consideration. In one case,
presence and extent of surface cracking can depend on the pH of the surface which can be affected by
leaching and carbonation, As such, wetting-drying cycles can affect the features of ASR, as conditions at
the surface layer could be less favorable to the development of ASR, due to the [lower) humidity during
the drying periods and the leaching of alkalis during the wetting periods (Poitevin 1983 and Swamy 1995,
reported by Smaoui et al. 2004). In other words, if the outer surface layer of concrete is exposed to
conditions that would cause the ASR severity or development to be lower, but conditions inside the
concrete remain conducive to ASR development (i.e., high relative humidity); surface conditions would
not be representative of the ASR within the concrete section. Crack indexing efforts would incorrectly
characterize the level of ASR degradation as minor, when within the section the ASR degradation might
be more severe.

Another example in which environmenial conditions have caused surface conditions to be different than
conditions within the concrete is the subject of a study done by Berube et al (2002). In this study, an
attempt was made to correlate ASR expansion with type of exposure to moisture. Results showed that in
specimens exposed to wetting-drying cycles saw mare surface cracking but less actua!l expansion than
specimens that were always exposed to humidity. In this case, the larger amount of surface cracking
evident in the specimens exposed to wetting-drying cycles did not show to correlate well to the actual
expansion due to ASR, with the ASR expansion being less severe than the cracking would indicate,
Conversely (and perhaps more ominously), the specimens that showed less surface cracking saw a
greater expansion due to ASR, which shows that visuatl examination of surface cracking alone may not be
adequate.

Smaoui et al. (2004) state that although the intensity of surface cracking on ASR-affected concrete in
service can help to assess the severity of ASR, quantitative measurement of this intensity [i.e., crack
mapping] [could] lead to values that generally underestimate the true expansion attained, except maybe
when the surface concrete layer does not suffer any ASR expansion at all. If the concrete surface layer



undergoes ASR expansion that is less than that of the inner concrete, according to Smaoui et al. (2004),
"the measurement of surface cracking will tend to give expansion values lower than the overall expansion
of the concrete element under study.” This research indicates that the degree of correlation between
surface cracking and actual ASR expansion or degradation tends to vary with the level of exposure, which
means that crack indexing over a number of structures with varying environmental conditions may not
conclusively measure the extent or severity of ASR degradation. It should also be noted here that
periodic crack indexing measurements also have the potential to be misleading since crack sizes can
vary seasonally.

ASR-induced Stresses

The ISE (2010) noted that for some structures exposcd to ASR, internal damage occurs through the
depth [of the section] but visible cracking is suppressed by heavy reinforcement. In reinforced concrete
structures, expansion of ASR cracks generates tensife stresses in the reinforcing steel while also causing
compressive stresses in the concrete surrounding the rebar (this phenomenon is often likened to
prestress in the concrete and noted to temporarily improve structural behavior). According to Smaoui et
al., 2004, the most useful information in the structural evaluation of an ASR-affected concrete member is
the state of the stresses in the concrete, but more importantly in the steel reinforcement. The ASR-
induced stresses increase the structural demand on the steel and concrete, but this new design load has
likely not been accounted for in the original design or in further structural evaluations. According to
Mutton et al. (2005), "assessment models have to take into consideration the property of stresses to
modify ASR-Induced expansions and their effect on the mechanical responsé of ASR-damaged
structures...” Crack mapping alone to determine ASR effects on the structure does not allow for the
consideration of rebar stresses. Visual examination and measurement of crack growih should be
correlated to strain measurements taken of ASR-affected concrete and the reinforcing steel. In similar
structures, then, the visual indications of expansion due 10 ASR can relate to stresses in the concrete and
reinforcing steel in order 1o apply ASR-induced stress as an additional load in siructural evaiuations.
Smaoui et al., 2004 propose that if it is not possible to do a destructive examination (i.e., exposing the
rebar or taking deep cores) of the structure in question, "an indirect method is based on the expansion
accumulated to date... Assuming that this expansion corresponds to that of the reinforcement steel, the
stresses within the reinforcement and the concrete could thus be determined from the modulus of
elasticity of the steel and the corresponding sections of the concrete elements under investigation.” For
determining added stresses in in situ structures, once correlation has been made with respect to size and
rebar configuration between the in situ structure and a test specimen, it would be appropriate to use ¢rack
mapping as a measure of ASR degradation when introducing the additional ASR-induced stresses on
concrete and reinforcing steel in structural evaluations. Establishing a measured displacement field of
selected points on the surface, such as the reference pins used for crack indexing, could also help find
the stress field within the structure,

Discussion on Applicability of Crack Indexing

This report is not intended to present the position that crack indexing and resulting data shouid not be
pan of a structural monitoring program lo assess the ongoing effects of ASR in concrete. In fact, crack
indexing is recommended by the Federal Highway Administration (FHWA 2010) “to obtain a quantitative
rating of the ‘surface’ deterioration of the siructure as a whole” (it should be noted that in the FHWA
document, the word “surface” is emphasized with guotation marks, which implies recognition that crack
indexing measurements alone provide information limited only to what is occurring at the concrete
surface). This report's position is that crack mapping can only be useful once there is an understanding
of how the conditions inside the concrete, (i.e., relative humidity, presence and severity of cracking, and



added stresses in the concrete, reinforcing detail) correlate to the cracking observed al the surface. The
FHWA (2010) document agrees, indicating that to obtain an understanding of the current state of ASR
degradation and in order o correlate the surface cracking to the actual effects of ASR-induced expansion
on the structure, other investigations of the in-situ structure are necessary. In addition to crack indexing,
FHWA recommendations that apply to nuclear structures include installing demec points to take
displacement and relatiye moyement measurements, taking stress [strain] measurements in reinforcing
steel, obtaining temperature and humidity readings, and performing non-destructive testing such as puise
velocity measurements (the recommendation to use pulse velocily measurements is in agreement with
the experimental findings of Saint-Pierre et al. 2007). The Institution of Structural Engineers (}SE 2010)
suggests that expansion to date and severity of ASR should be evaluated using examination and testing
of cores for changes in modulus of elasticity and development of hysteresis (stiffness deterioration). It is
also proposed that strain sensors be used as a method of monitoring ASR progression (Harries 2012) in
order to monitor and quantify out-of-plane expansion.

In addition to provisions for monitoring (or predicting) progression of ASR, il is recommended that each
structure or group of similar structures undergo petrographic analysis to determine the cumrent state of
ASR damage, in order to provide an accurate baseline from which to understand the current severity level
and monitor ASR progression. A discussion of the Damage Rating Index method for assessing ASR
severity is discussed in Appendix A of this report.



Appendix A: Damage Raling Index

The damage rating index (ORI) was developed by Gratian-Bellew and Danay in 1992 (Reported by
Smaou et al. 2004) as a method to determine the extent of internal damage in concrete affected by ASR
(Rivard et al. 2002). The DRI is a method for quantifying both qualitative and quantitative observations
and determining severity of ASR using petrographic analysis of polished sections of concrete. It is based
on the recognition of a series of petrographic features that are commonly associated with ASR (Rivard et
al. 2002). The DRI accounts for defects observed in the concrete, such as the presence and distribution
of reaction products, existence of intemal microcracking, and location of microcracking (within the
aggregate vs. through the cement paste) by assigning a weighting factor to each and quantifying overall
damage. When the factors are normalized to an area of 100 cm’, the resulting number is the DRI. Rivard
et. Al. (2000) noted that the abundance of individual defects and the overall DR values increased with
regularity with increased ASR expansion. !t should be noted that the specimens used by Rivard et. Al
were comprised of reactive aggregates with different reaction mechanisms, but ASR expansion indeed
correlated with DRI measures of ASR severily. Rivard et al. noted a possible limitation of the DRI
method: that weighting factors assigned to each defect may not universally apply to all types of reactive
aggregates (reported by Smaoui et al. 2004) and that weighting factor adjustments may be appropriate
depending on the aggregate being examined. Other than that, research supports that this method is a
more effective way to assess seventy of ASR than crack indexing.

Smaoui et al. (2004) performed damage rating indexing on specimens from five concrete mixes using
different reactive aggregates to determine if there was a reliabie and accurate correlation between ASR
damage determined by DRI and ASR expansion measurements. They noted that there exists a potential
error in estimating expansion of ASR concrete in the field and establishing a DRI-expansion refationship
with faboratory testing. In some of the lab specimens, relatively similar DR1 values were obtained for very
different expansion levels for cylinders which had been cast with the same concrete mix (and progressed
ASR over time). The tests indicated that expansion levels (of in situ structures compared to laboratory
specimens) may not be the best indication of ASR degradation. For example, the presence of air bubbles
in the proximity of reactive aggregates [in field concrete] usually has the effect of reducing the expansion
due to ASR (Landry 1994, Reported by Smaoui et al. 2004). in other words, air bubbles that exist in the
in situ concrete structure could result in a smaller expansion of the structure as concluded under crack
mapping activities while more severe ASR damage could be present in the structure because ASR
features have “room” fo grow inside the existing structure before extensive cracking is notable on the
concrete surface. Smaoui et al. (2004) concluded that “for evaluating the expansion attained to date by
ASR-affected concrete, it may be necessary to reconsider the relevant defects and their respective
weighting factors and take into account a certain number of factors such as the presence or absence of
entrained air and preexisting cracks and alteration rims” to assess the severity of ASR in structures. His
notable that the research done by Rivard et al. (2000) showed that DRI correlated well with actual ASR
expansion, while subsequent work done by Smaou et al. (2004) proposed that in some cases lack of
gross expansion did not correlate to low ASR degradation, and that air bubbles prevented macro-level
expansion even though ASR effects were severe. Crack indexing would not have identified this severe
ASR progression since that method only measures expansion of cracks.

The DRI has been shown to be a relatively inexpensive and effective method for assessing the damage
level of ASR-affected structures.
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Buford, Angela

From: Fuhrmann, Mark

Sent: Tuesday, January 15, 2013 11:41 AM

To: Buford, Angela

Subject: RE: are you looking for comments on the paper "In-situ Monitoring of ASR-affected
Concrete™?

Ok, thanks....i am reading the paper now.... it is good. There is an ASR Sharepoint site here in RES....c»uld
you drop copies of the references in that?

Mark Fuhrmann, Ph.D.

Geochemist

Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Mail Stop €SB 2C-07m

11555 Rockville Pike

Rockville, MD 20852-2738

mark.fuhrmann@nrc.gov
Phone: 301-251-7472
Fax: 301-251-7410

From: Buford, Angela

Sent: Tuesday, January 15, 2013 11:07 AM

To: Fuhrmann, Mark

Subject: RE: are you looking for comments on the paper "In-situ Monitoring of ASR-affected Concrete"?

No. If you see one you need, let me know and I'll get it for you. | plan to have that section done this week, 7ind
I think Friday was the deadline for the group to provide comments. When | finish it, I'll send to you (and
Herman, I'm sure he'd be inlerested in the references as well)

From: Fuhrmann, Mark

Sent: Tuesday, January 15, 2013 10:44 AM

To: Buford, Angela

Subject: RE: are you looking for comments on the paper "In-situ Monitoring of ASR-affected Concrete"?

Ok, I'll take a look at it...do you have the references put together yet?

Mark Fuhrmann, Ph.D.

Geochemist

Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Mail Stop CSB 2C-07m

11555 Rockville Pike

Rockville, MD 20852-2738

mark.fuhrmann@nre.gov
Phone: 301-251-7472
Fax: 301-251-7410

CHC



The attached position paper and memo captures all the comments | have received, to date. Thanks to those who
provided feedback and edits. | expect to outline this paper on the next conference call. Please note the latest revisions
are in red and that the initial licensee respanse/reaction has been added

Any additional feedback is always welcome,

Regards,
Bill
William A. Cook

Senior Reactor Analyst,
USNRC, Region |

610) 337-5074 (work}
O© el
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Marshall, Michael

From:
Sent:
To:
Cc:

Subject:

During the week of January 28th, DLR (i.e., Angie) will be supporting R1 inspection of NextEra-
sponsored testing at the University of Texas at Austin. The testing is intended to help the licensee

Marshall, Michael "
Friday, January 25, 2013 4:27 PM

Lubinski, John; Galloway, Melanie

Morey, Dennis

RESPONSE: Input for Expanded ET/LT Stand-Up

finalize the operability determination associated with the alkali-silica reaction issue at Seabrook. The
inspectors will be focusing on the quality assurance associated with the testing program. In addition

the inspectors will be observing large-scale concrete beam testing and anchor testing.

{Clw
JUC,OO

A —— |

Outside of Scope
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Buford, Angela

From: Raymond, William N

Sent: Friday, February 01, 2013 7:54 AM

To: Cook, William; Conte, Richard; Trapp, James; Buford, Angela; Floyd, Niklas
Subject: RE: Some food for thought - see attached DRAFT

Bill

This is very well stated. | endorse each point
Can | quote you in the 5059 paper?
Bill

From: Cook, William [

Sent: Thursday, January 31, 2013 5:53 PM

To: Conte, Richard; Raymond, William; Trapp, James; Buford, Angela; Floyd, Niklas
Subject: Some food for thought - see attached DRAFT

William A. Cook
Senior Reactor Analyst,
USNRC, Region |

610) 337-5074 (work)
) ety
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Buford, anﬂeIa

From: Raymond, William

Sent: Friday, November 02, 2012 8:37 AM

To: Cook, William; Conte, Richard; Trapp, James; Miller, Chris; Chaudhary, Suresh
Cc: Buford, Angela; Thomas, George

Subject: RE: Exit Notes for IR 2012009

Good message, Bill.

From: Cook, William

Sent: Friday, November 02, 2012 8:22 AM

To: Conte, Richard; Trapp, James; Miller, Chris; Chaudhary, Suresh
Cc: Raymond, William; Buford, Angela; Cook, William; Thomas, George
Subject: FW: Exit Notes for IR 2012009

Ideas for a message: Considerable uncertainty about the affect of ASR on the structures; no clear, well
defined codes or standards available on how best to deal with ASR; obvious need to apply our and NextEra's
best engineering judgments. In the face of uncertainty, need to ensure we follow our established processes;
our team and the ASR Working Group is attempting to ensure those processes are being followed and in a
consistent way.

Revised exit notes attached.

Regards,
Bill

From: Cook, William

Sent: Thursday, November 01, 2012 8:35 PM
To: Cook, William; Raymond, William; |®)€)
Subject: Exit Notes for IR 2012009

FYI
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Buford, Angela

]
From: Willoughby, Paul <Paul.Willoughby@nexteraenergy.com>
Sent: Tuesday, February 05, 2013 10:51 AM
To: Cook, William
Cc: Vassallo, Theodore; Brown, Brian; Noble, Rick; Conte, Richard; Raymond, William;

Chaudhary, Suresh; Floyd, Niklas; Buford, Angela

Subject: RE: ASR Conference Call

UE &C Specification 244171_18-17, Installation of Concrete Expansion Anchors, has been t:nloaded to CERTREC.

:f’}"'_xéi 1

paul.willoughby@nexteraenergy.Com

From: Cook, William [mailto:William.Cook@nrc.gov]
Sent: Tuesday, February 05, 2013 9:58 AM

To: Willoughby, Paul

Subject: RE: ASR Conference Call

Paul,

Any luck with locating the UE&C specification??
Thanks,

Bill

From: Willoughby, Paul [mailto;Paul.Willoughby@nexteraenerqy.com]

Sent: Tuesday, February 05, 2013 9:56 AM

To: Conte, Richard; Noble, Rick; Vassallo, Theadore; Brown, Brian; OKeefe, Michael
Cc: Cook, William; Raymond, William; Chaudhary, Suresh; Buford, Angela; Trapp, James; Floyd, Niklas

Subject: RE: ASR Conference Call

Added to agenda...

« . . |(bX6)

paul.wifloughby@nexteraenes 5y.com
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From: Conte, Richard [mailto:Richard.Conte@nrc.gov] t\

Sent: Tuesday, February 05, 2013 9:53 AM

To: Willoughby, Paul; Noble, Rick; Vassallo, Theodore; Brown, Brian; OKeefe, Michael

Cc: Cook, William; Raymond, William; Chaudhary, Suresh; Buford, Angela; Trapp, James; Floyd, Niklas
Subject: RE: ASR Conference Call

Can we add a fifth item to tomorrow’s call? You may not be ready to give dates right now but for immediate future like next
week. Here is our interest:

5. Tentative Future Dates:
Date???, Revised summary on RCE per CAL # 2.

2/28/13, Response due on CAL#11, technical details of anchor testing program with commitment related to when license
amendment would be submitted.

Date???, Revised response for CALH8 related to technical details beam testing program (shear and lap-splice length) (3/31/13???7,
modeled off of anchor submittal) along with overarching deccument with commitment on when license amendment would be
submitted.

Date ???, Revised SMP per CAL 9 given latest considerations.

Date ???, Revised integrated corrective action plan per CAL # 4 (to reflect integrated plan covering corrective actions for CAL 2, 8, 9,
and 11)

Date ???, On schedule for completion of Phase 3 extent of conditions.
3/31/13, Evaluation of 13 areas of CCl 1.0 to 1.5 mm/m to ensure still bounding from evaluations on areas with CCl > 1.5mm/m.

Date ??? (5/1/1322?7), 6 months from outage end UFSAR update, when and how ASR issue will be addressed covering evaluations to
date and the fact that the POD have transverse several operating cycles.

Week of 4/29/13 - Tentative Inspection No. 2 Report Exit (05000443/2012010) 4/30 or 5/1.

From: Willoughby, Paul

Sent: Tuesday, February 05, 2013 8:36 AM

To: Willoughby, Paul; Conte, Richard; Cook, William; Raymond, William; Chaudhary, Suresh; Buford, Angela; Trapp,
James; Floyd, Niklas

Subject: ASR Conference Call

When: Wednesday, February 06, 2013 10:30 AM-11:30 AM (GMT-05:00) Eastern Time (US & Canada).

Where: 0SB Engineering Managers Conference Room

call in number 305-552-3000, passcod{—(;)(s) I& et @

Tentative Agenda:

What constitutes sufficient technical detail for Anchor Test Program submitial due Feb. 28 per CAL supplement.

What will be addressed in upcoming 5071(e) submittal in light of PODs traversing several operating cycles on ASR issue.
Revisit where they are with respect to Chapter 20 of ACI 318-197], any new developments.

Revisit any other issues from inspection weeks 1/21 and 1/28

H W —
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Buford, Angela

From: Buford, Angela

Sent: Wednesday, February 06, 2013 1:56 PM

To: Cook, William; Raymond, William

Ce Trapp, James; Conte, Richard; Floyd, Niklas
Subject: RE: Some food for thought - see attached DRAFT

Bill, Sorry for the late response - Just getting through my emails from last week and being out the begin i) of
this week.

I had the same comment regarding item #4, and agree with adding verbiage along the lines as what is siated
below, but I'd like to discuss whether we should be asking up front for a plan for the licensee to “baseline” the
current condition of structures/ASR severity prior to CCl or monitoring efforts, and prior to completion of t=sting
in Texas. Regardiess of the anticipated conclusions/results of the testing, the SMP should include provisions
to understand the relationship between the visual survey and the ASR beneath the surface.

If you have time, give me a call to discuss.

From: Cook, William

Sent: Friday, February 01, 2013 9:15 AM

To: Raymond, William

Cc: Trapp, James; Conte, Richard; Buford, Angela; Floyd, Niklas; Cook, William
Subject: RE: Some food for thought - see attached DRAFT

If it works for you, no problem for me.

Jim and | talked this morning and item #4 may need to be revised. Specifically, we (the team and ASR Working Group)
may be able to accept a revision to the SMP for CAL item closure (Revision 3, as we outlined with NextEra last week). »ut
accept it with a stated (documented in the report) understanding that the SMP may be revised after the testing is
completed, that validates the structural performance and the adequacy of the CCl methodology for non-destructive
monitoring, and/or as a result of the license renewal process.

Bill

From: Raymond, William

Sent: Friday, February 01, 2013 7:54 AM

To: Cook, William; Conte, Richard; Trapp, James; Buford, Angela; Floyd, Niklas
Subject: RE: Some food for thought - see attached DRAFT

Bill

This is very well stated. | endorse each point.
Can | quote you in the 5059 paper?

Bill

From: Cook, William

Sent: Thursday, January 31, 2013 5:53 PM

To: Conte, Richard; Raymond, William; Trapp, James; Buford, Angela; Floyd, Niklas
Subject: Some food for thought - see attached DRAFT

- (10



William A. Cook
Senior Reactor Analyst,
USNRC, Region |

610) 337-5074 (work)
_(b)(e) (cel
. /
/ m S



Thomas, George

~

From: Thomas, George /L) '\./I )

Sent: Thursday, February 07, 2013 2:54 PM
To: Khanna, Meena

Subject: RE: Seabrook ASR and 10 CFR 50.55a
Meena,

Just for completeness and since Rich seems to be confused about relief requests, | added a sentence shown

in red font below for your use.
Thanks. '
George

From: Khanna, Meena

Sent: Thursday, February 07, 2013 1:18 PM

To: Thomas, George

Cc: Lamb, John; Manoly, Kamal; Murphy, Martin; McMurtray, Anthony
Subject: RE: Seabrook ASR and 10 CFR 50.55a

Great, thanks George, this is helpful, thanks again!

From: Thomas, George

Sent: Thursday, February 07, 2013 9:58 AM

To: Khanna, Meena

Cc: Lamb, John; Manoly, Kamal;, Murphy, Martin; McMurtray, Anthony
Subject: RE: Seabrook ASR and 10 CFR 50.55a

Meena,

(b)(5)

Cut



It you have any further questions, please call.
Thanks,

George

From: Khanna, Meena |

Sent: Wednesday, February 06, 2013 6:15 PM

To: Thomas, George

Cc: Lamb, John; Manoly, Kamal; Murphy, Martin

Subject: Seabrook ASR and 10 CFR 50.55a

George,
I have an action item to get back to Region 1 regarding whether 10 CFR 50.55a applies to Seabrook with respect to the
ASR issue. Could we pls meet for a few mins, when you have some time, to discuss, please.

" Thanks,

Meena Khanna, Branch Chief

LPL 1-2

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
(301)415-2150

meena.khanna@nre.gov




Buford, Angela

From: Buford, Angela

Sent: Tuesday, February 12, 2013 8:44 AM

To: Erickson, Alice; Sheikh, Abdul; Thomas, George

Cc Marshall, Michael

Subject: FYL: Photos of cracking in transverse direction FW: Upload to CERTREC

FYI: Licensee at Seabrook has posted photos of the transverse cracking on beam test specimens on
Certrec.

If you are interested in viewing and are unable, let me know.

From: Willoughby, Paul [mailto:Paul.Willoughby@nexteraenergy.com]

Sent: Monday, February 11, 2013 3:08 PM

To: Conte, Richard; Raymond, William; Cook, William; Floyd, Niklas; Buford, Angela; Chaudhary, Suresh
Cc: Noble, Rick; Brown, Brian; Vassallo, Theodore; OKeefe, Michael

Subject: Upload to CERTREC

Photos of the UT Test Specimens have been uploaded to CERTREC
Note that there are two files: Specimen AN 01 and Specimen AN 04.
As they are large files (multiple photos each), they take a while to open, so please be patient.

Paul

S 5

paul.willoughby@nexteraenergy.com

(NG



Thomas, George

From: Thomas, George x "‘r\ﬂ ;)

Sent: Wednesday, Febr|.cary'1'3, 2013 3:14 PM

To: ' McMurtray, Anthony

Subject: RE: Update of 1-pagers in preparation for the RIC 2013
Attachments: - Alkali Silica Reaction (ASR) in Concrete_RIC2013.docx
Tony,

Attached s the final updated one-pager for the Seabrook ASR issue. This was coordinated with Region 1 (Conte) and
NRR/DLR (Marshall) and incorporates their input and comments. Please review and if you are OK forward to Carla. This
is due to Carla by 2/15 (Friday).

Thanks.

George

From: Murphy, Martin v l \[ ¢

Sent: Tuesday, January'z\z,' 2013 1:21 PM

To: Thomas, George; Li, Yong; Hoang, Dan

Cc: Roque-Cruz, Carla

Subject: FW: Update of 1-pagers in preparation for the RIC 2013

QOutside of Scope

George — work with Region | and DLR to make sure the ASR 1-pager is up to date and that there is a single 1
pager to be used by all offices

\ Outside of Scope

ovs-of 4., pe

See below for due dates.

Marty

Outside of Scope
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Seabrook - Alkali Silica Reaction in Concrete

February 2013

Goals:

With an operability review of ASR-affected concrete structures satisfactorily completed,
NRC staff continues efforts to complete the technical review of alkali silica reaction
(ASR) concrete degradation issues identified at Seabrook Station and incorporate
insights into the need for a license amendment review. And, close the ASR open item
identified during the Seabrook license renewal application review.,

Status:

Reactor Oversight

NextEra (the licensee) continues with detailed large-scale testing, crack monitoring
and evaluations to comprehensively address and manage the Seabrook ASR-issue
in the long-term.

NextEra's completion of CAL commitments were documented in letters dated May
25, 31, June 8, 21, 28, 2012.

The CAL follow-up inspection began June 18, 2012, and was completed in
December 2012 NRC Inspection Report No. 050004432012009 and it was
accompanied by a meeting with the public on the ASR issue on December 11, 2012
In response to a NextEra request, dated December 13, 2012 to change two CAL
items: 1) delete No. 7 to do a prism test as being unnecessary; and, 2) change CAL
item No.11 related to anchor testing at the research and development facility, the
NRC in a letter dated January 14, 2013 accepted the changes. The licensee now
commits to submit technical details on the anchor test program by February 28,
2013.

The NRC staff is currently conducting a second CAL followup inspection to verify
actions related to the Structures Monitoring Program and the testing of specimens to
reconcile the ASR issue with the design and licensing basis along with open issues
identified in the first CAL followup report.

The NRC’s review of this issue to date has determined that there are no immediate
safety concerns due, in part, to existing safety margins. the localized and slow nature
of the ASR, and ongoing crack monitoring. This review includes a review of the
NextEra’'s operabilitiy determinations for various structures affected by ASR and the
results of the staff's review was documented in the above noted NRC inspection
report.

License Renewal Application (LRA): (accepted for review June 2010)

The discovery of ASR concrete degradation at Seabrook Station is a concem for the
ongoing license renewal review because the aging effects of ASR on the affected
structures may be different in character and/or magnitude after the term of the
current operating license, and the staff has questions about the adequacy of
proposed actions to manage the aging effects during the period of extended
operation.



» On May 31, 2012, the NRC staff sent a letter to inform NextEra (the applicant) that
the review schedule for the Seabrook LRA was being changed. The last two public
milestones (i.e., issuance of final SER and ACRS full committee meeting) have been
changed to TBD.

e To date, after three rounds of RAIl and responses, the applicant has not provided a
sufficient technical basis to support the adequacy of the proposed actions to manage
the aging effects of ASR.

« A public meeting is planned for late February 2013 for the NRR/DLR staff and the
applicant to discuss and develop a shared understanding of the specific aging effects
that need to be managed and the information that needs to be provided to support
the applicant’s proposed plant-specific, first-of-kind ASR aging management
program. :

Background/Additional Information:

+« ASR s a slow chemical process that can occur over time in hardened concrete and
adversely impact the mechanical properties of concrete and has the potential to
affect structural perfformance. The reaction requires reactive aggregate, high alkali
content in cement, and adequate moisture to form a gel that expands and results in a
network of microcracks.

* In August 2010, during a license renewal assessment, Seabrook reported the
presence of ASR degradation of concrete in below-grade walls of several Category 1
structures with groundwater intrusion. Seabrook is the first plant to report ASR
degradation in the U.S. nuclear power industry. Initial testing of core samples
indicated a reduction in compressive strength and elastic modulus properties.

+ Seabrook continued with detailed testing, crack monitoring and evaluations to
comprehensively address and manage the issue in the short- and long-term.
Following the public meeting with NextEra on April 23, 2012, the NRC staff issued a
confirmatory action letter (CAL No. 1-2012-002) to NextEra on May 16th to confirm
licensee commitments to address the issue. These actions were focused on
assuring operability of the structures pending a review a formal root cause analysis,
short-and long- term monitoring action while research and development occurred in
order to address a final operability determination and corrective actions.



Buford, Angela

From: Buford, Angela

Sent: Tuesday, February 19, 2013 10:10 AM
To: Conte, Richard; Cook, William

Cc: Trapp, James

Subject: RE: No Testing in Texas until March
Rich and Bill,

{'d like to stay posted on testing pians. | have some gquestions with regards to the anchor testing prograrr: end
its potential applicability to part 50 and 54 structures monitoring programs. | also would like to have a bete:
understanding of how the licensee plans to monitor structures for anchorage integrity. We need to try to hzv2
one voice with regards to management of anchors for part 50 and 54 structures monitoring programs.

I won’t be going on next week's inspection because | am working on another inspection activity in region i, hit
| plan on attending in March.

From: Conte, Richard

Sent: Tuesday, February 19, 2013 8:06 AM

To: Cook, William

Cc: Buford, Angela; Chaudhary, Suresh; Trapp, James; Raymond, William; Floyd, Niklas
Subject: No Testing in Texas until March

| just heard from Ted Vassalo that the upcoming two weeks are clear for anchor testing at FSEL in Austin.

They are preoccupied with meeting this week in Headquarters. Next week (2/25) they are ready to receive you Bill for
the monthly inspection.

Rich Conte, Seabrook ASR Team Lead, Region |
(610} 337-5183 (Office)

©Xe) (NRC celﬁ’\

CF0



Thomas, George

From: Thomas, George

Sent: Monday, February 25, 2013 12:11 PM

To: Conte, Richard

Subject: FW: Input on Concrete Degradation for the 2013 U. S. National Report for the
__Convention on Nuclear Safety

Attachments: . ASR Concrete Degradation at Seabrook for 2013 CNS Report.doc 7 Py

—

Rich - do you have any comments on this?
Thanks.
George

Qutside of Scope
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Alkali-Silica Reaction Concrete Degradation at Seabrook Station

Alkali-Silica Reaction (ASR) is a slow chemical process that could occur over time in hardened
concrete. For ASR to occur, it is necessary for the concrete to have reactive aggregate, high
alkali content in cement, and adequate moisture to form a gel. The gel expands by absorbing
water resulting in a network of micro-cracks in concrete. Depending on the severity, ASR can
reduce/affect mechanical properties of concrete (compressive, tensile, shear, and bond
strengths, elastic modulus, poisson ratio) used in design to different extents, and could also
affect empirical code relationships between mechanical properties in the ACI
design/construction codes. ASR could potentially affect structural performance over time.

In August 2010, during an assessment for license renewal, the licensee (NextEra) of Seabrook
Station reported the presence of ASR-degradation of concrete in below-grade walls of several
Category 1 structures with groundwater intrusion. Seabrook is the first plant to report ASR
degradation in the US nuclear power industry. initial testing of core samples by the licensee
indicated reduction in compressive strength and elastic modulus properties from that at
construction consistent with published literature. The licensee’s root cause analysis determined
that, along with other causal factors, ASR developed in the concrete used at Seabrook Station
primarily because the concrete mix design unknowingly utilized an aggregate that was
susceptible and slow-reacting. The potential reactivity of this aggregate was undetected by the
testing specified by ASTM construction standards (e.g. C227, C289), at the time of construction
(late 1970s). Since this time, the role of slow-reacting aggregate in ASR has been identified in
the construction industry and improved standard tests (such as ASTM C1260, C1293, etc ) are
now available to ensure slow reactive aggregates could be better identified prior to use in
construction.

The NRC is actively engaged in overseeing and reviewing the first-of-a-kind ASR concrete
degradation issue at Seabrook currently under two regulatory processes: (i) Reactor Oversight
Process under 10 CFR Part 50, and (ii) License Renewal Application Review under 10 CFR
Part 54. The oversight/reviews are focused on ensuring that the ASR issue at Seabrook are
comprehensively addressed and managed such that there is reasonable assurance that
affected structures will continue to perform their intended safety functions through its service
life. The current status of NRC activities under the two regulatory processes is summarized
below.

Reactor Qversight: Seabrook Station continued with detailed testing, walkdowns, crack
monitoring and evaluations to comprehensively address and manage the issue in the shori- and
long-term. Following the public meeting with NexiEra (the licensee) on April 23, 2012, the NRC
staff issued a confirmatory action letter (CAL) No. 1-2012-002 dated May 16, 2012 (ADAMS
Accession No. ML12125A172), which was revised on December 13, 2012 (ADAMS Accession
No. ML12362A323), to NextEra to confirm licensee commitments to address this issue. These
actions were focused on assuring operability of the structures pending a review of a formal root
cause analysis, short-and iong- term monitoring actions while research and development, which
include large-scale testing in the structural context, occurred in order to address long-term
structural performance, a final operability determination and corrective actions.

NextEra’s completion and/or revisions of CAL commitments were documented in letters dated
May 25, and 31, June 8, 21, and 28, and December 13, 2012. The NRC follow-up inspection of
the CAL began June 18, 2012, and was documented in the December 3, 2012 NRC Inspection
Report No. 050004432012009 (ADAMS Accession No. ML112241029). On December 11, 2012,
a public meeting was held near the site on the ASR issue and NRC inspection results. The NRC
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staff is currently conducting a second CAL followup inspection to verify actions related to the
Structures Monitoring Program and the proposed large-scale testing of beam specimens to
reconcile the ASR issue with the design and licensing basis. Also, open issues identified in the
first CAL followup report are being reviewed.

The NRC's review of this issue to date (February 2013) has determined that there are no
immediate safety concerns based on existing safety margins, the localized and slow nature of
the ASR, and ongoing crack monitoring. This review has included an evaluation of NextEra’s
operability determinations for various structures affected by ASR. The results of the staff's
review was documented in the December 2012 NRC inspection report, noted above. The NRC
staff continues efforts to complete the technical review of ASR concrete degradation issues
identified at Seabrook Station and incorporate insights into the need for a license amendment
review.

License Renewal Application: The discovery of ASR concrete degradation at Seabrook Station
ts a concern for the ongoing license renewal application (LRA) review (accepted for review in
June 2010) because the aging effects of ASR on the affected structures may be different in
character and/or magnitude after the term of the current operating license. The NRC staff has
questions about the adequacy of proposed actions to manage the aging effects during the
period of extended operation. On May 31, 2012, the NRC staff sent a letter to inform NextEra
that the review schedule for the Seabrook LRA was being changed. The last two public
milestones (i.e., issuance of final SER and ACRS full committee meeting) have been changed
to TBD.

To date, after three rounds of requests for additional information (RAIs) and responses, the
applicant has not provided a sufficient technical basis to support the adequacy of the proposed
actions to manage the aging effects of ASR. A public meeting is planned for February 21, 2013
for the NRC staff and NextEra to discuss and develop a shared understanding of the specific
ASR-related aging effects that need to be managed and the information that needs to be
provided to support adequacy of the applicant's proposed plant-specific, first-of-kind ASR aging
management program.

The NRC has engaged and will continue engaging external stakeholders and public
participation in addressing the ASR issue at Seabrook Station through public meetings and
written communications under the reactor oversight and license repewal processes. On
November 18, 2011, the NRC issued information notice (IN) 2011-20 “Concrete Degradation by
Alkali-Silica Reaction” (ADAMS Accession No. ML112241029) to inform holders of US operating
reactor licenses of the occurrence of ASR-induced concrete degradation of seismic Category 1
structures at Seabrook Station.



Thomas, Georg

From: Marshall, Michael [(\m

Sent: Monday, February 25, 2013 2:45 PM

To: Thomas, George

Subject: RE: Input on Concrete Degradation for the 2013 U. S. National Report for the
_Convention on Nuclear Safety

Attachments: ASR Concrete Degradation at Seabrook for 2013 CNS Report (RASB Comments).doc '

Hello George,
Please, see attached edits.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.qov
PRrAN
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Alkali-Silica Reaction Concrete Degradation at Seabrook Station

Alkali-Silica Reaction (ASR) is a slow chemical process that could occur over time in hardened
concrete. For ASR to occur, it is necessary for the concrete to have reactive aggregate, high
alkali content in cement, and adequate moisture to form a gel. The gel expands by absorbing
water resulting in a network of micro-cracks in concrete. Depending on the severity, ASR can
reduce/affect mechanical properties of concrete (compressive, tensile, shear, and bond
strengths, elastic modulus, poisson ratio) used in design to different extents, and could also
affect empirical code relationships between mechanical properties in the ACI
design/construction codes. ASR could potentially affect structural peformance over time.

In August 2010, during an assessment for license renewal, the licensee (NextEra) of Seabrook
Station reported the presence of ASR-degradation of concrete in below-grade walls of several
Category 1 structures with groundwater intrusion. Seabrook is the first plant to report ASR
degradation in the US nuclear power industry. Initial testing of core samples by the licensee
indicated reduction in compressive strength and elastic modulus properties from that at
construction consistent with published literature. The licensee’s root cause analysis determined
that, along with other causal factors, ASR developed in the concrete used at Seabrook Station
primarily because the concrete mix design unknowingly utilized an aggregate that was
susceptible and slow-reacting. The potential reactivity of this aggregate was undetected by the
testing specified by ASTM construction standards (e.g. C227, C289), at the time of construction
(late 1970s). Since this time, the role of slow-reacting aggregate in ASR has been identified in
the construction industry and improved standard tests (such as ASTM C1260, C1293, etc.) are
now available to ensure slow reactive aggregates could be better identified prior to use in
construction.

The NRC is actively engaged in overseeing and reviewing the first-of-a-kind ASR concrete
degradation issue at Seabrook currently under two regulatory processes: (i) Reactor Oversight
Process under 10 CFR Part 50, and (ii) License Renewal Application Review under 10 CFR
Part 54. The oversight/reviews are focused on ensuring that the ASR issue at Seabrook are
comprehensively addressed and managed such that there is reasonable assurance that
affected structures will continue to perform their intended safety functions through its service
life. The current status of NRC activities under the two regulatory processes is summarized
below.

Reactor Oversight: Seabrook Station continued with detailed testing, walkdowns, crack
monitoring and evaluations to comprehensively address and manage the issue in the short- and
long-term. Following the public meeting with NextEra (the licensee) on April 23, 2012, the NRC
staff issued a confirmatory action letter (CAL) No. 1-2012-002 dated May 16, 2012 (ADAMS
Accession No. ML12125A172), which was revised on December 13, 2012 (ADAMS Accession
No. ML12362A323), to NextEra to confirm licensee commitments to address this issue. These
actions were focused on assuring operability of the structures pending a review of a formal root
cause analysis, short-and long- term monitoring actions while research and development, which
include large-scale testing in the structural context, occurred in order to address long-term
structural performance, a final operability determination and corrective actions.

NextEra’'s completion and/or revisions of CAL commitments were documented in letters dated
May 25, and 31, June 8, 21, and 28, and December 13, 2012. The NRC follow-up inspection of
the CAL began June 18, 2012, and was documented in the December 3, 2012 NRC Inspection
Report No. 050004432012009 (ADAMS Accession No. ML112241029). On December 11, 2012,
a public meeting was held near the site on the ASR issue and NRC inspection results. The NRC
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staff is currently conducting a second CAL followup inspection to verify actions related to the
Structures Monitoring Program and the proposed large-scale testing of beam specimens to
reconcile the ASR issue with the design and licensing basis. Aiso, open issues identified in the
first CAL followup report are being reviewed.

The NRC's review of this issue to date (February 2013) has determined that there are no
immediate safety concerns based on existing safety margins, the localized and slow nature of
the ASR, and ongoing crack monitoring. This review has included an evaluation of NextEra's
operability determinations for various structures affected by ASR. The results of the staff's
review was documented in the December 2012 NRC inspection repor, noted above. The NRC
staff continues efforts to complete the technical review of ASR concrete degradation issues
identified at Seabrook Station and incorporate insights into the need for a license amendment
review.

License Renewal Application: The discovery of ASR concrete degradation at Seabrook Station is a concern for the
ongoing license renewal application (LRA) review (accepted for review in June 2010) because the aging effects of
ASR on the affected structures may be different in characler and/or magnitude after the term of the current operating
hicense. The NRC staff has questions aboul the adequacy of proposed actions 1o manage the aging effects during the
period of extended operation. Specifically, the applicant needs to enhance the information in the
applicantion on the technical basis for the adequacy of the applicant’s proposed plant-specific,
first-of-kind ASR aging management program.

The NRC has engaged and will continue engaging external stakeholders and public
participation in addressing the ASR issue at Seabrook Station through public meetings and
written communications under the reactor oversight and license renewal processes. On
November 18, 2011, the NRC issued information notice (IN) 2011-20 “Concrete Degradation by
Alkali-Silica Reaction” (ADAMS Accession No. ML112241029) to inform holders of US operating
reactor licenses of the occurrence of ASR-induced concrete degradation of seismic Category 1
structures at Seabrook Station.



Thomas, George

OUT- b~ S¢as’s

From: Thomas, George || \'' -
Sent: Friday, March 01, EOIB 12:34 PM
To: McMurtray, Anthony :
Subject: RE: Input on Concrete Degradation for the 2013 U. S. National Report for the
Convention on Nuclear Safety
Attachments: ASR Concrete Degradation at Seabrook for 2013 CNS Report Final 3-1-13.doc
Tony,
Here is the final version. Thanks.
George
Outside of Scope
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Alkali-Silica Reaction Concrete Degradation at Seabrook Station

Alkali-Silica Reaction (ASR) is a slow chemical process that can occur over time in hardened
concrete. For ASR to occur, it is necessary for the concrete to have reactive aggregate, high
alkali content in the cement, and adequate moisture to form a gel. The gel expands by
absorbing water resulting initially in a network of micro-cracks in concrete. Depending on the
progression and severity, ASR can reduce/affect mechanical properties of concrete (i.e.,
compressive, tensile, shear, and bond strengths, elastic modulus, and the poisson ratio) used in
design to different extents, and could also affect empirical code relationships between
mechanical properties in the American Concrete Institute (ACI) design/construction codes. ASR
can potentially affect structural performance over time.

In August 2010, during an assessment for license renewal by the Seabrook Station (Seabrook)
in Seabrook, New Hampshire, NextEra Energy (the licensee) identified the presence of ASR-
degradation of concrete in below-grade walls of several safety-related structures with
groundwater intrusion. Seabrook is the first nuclear plant in the US nuclear power industry to
identify ASR degradation. Initial testing of core samples by the licensee indicated a reduction in
compressive strength and elastic modulus properties from the properties that existed at the time
of construction. The licensee’s root cause analysis determined that, along with other causal
factors, ASR developed in the concrete used at Seabrook primarily because the concrete mix
design unknowingly utilized an aggregate that was susceptible and slow-reacting. The potential
reactivity of this aggregate was undetected by the testing specified by the applicable American
Society for Testing and Materials (ASTM) construction standards (e.g. C227, C289), at the time
of construction in the late 1970s. Since this time, the role of slow-reacting aggregate in ASR has
been identified in the construction industry and improved standard tests (such as ASTM C1260,
C1293, etc.) are now available to ensure slow reactive aggregates can be better identified prior
to use in construction.

Seabrook has continued with detailed testing, walkdowns, crack monitoring and evaluations to
comprehensively address and manage the issue in the short-term and the long-term. On May
16, 2012, the NRC staff issued a letter to NextEra Energy to confirm licensee commitments to
comprehensively address this issue. These actions were focused on assuring operability of the
~ affected structures pending a review of a formal root cause analysis and short-term and long-
term monitoring actions while plant-specific ASR research and development occurred. The
research and development includes large-scale testing, in the structural context, of specimens
with different levels of ASR and conservatively enveloping Seabrook conditions. The results of
the research and development will be used to address long-term effects on structural
performance and management of the issue, and to provide the technical basis for the final
operability determination and corrective actions (if required).

The discovery of ASR concrete degradation at Seabrook is a concern for the ongoing license
renewal application review under Title 10 of the Code of Federal Regulations (10 CFR) Part 54
because the aging effects of ASR on the affected structures may be different in character and/or
magnitude after the term of the current operating license. The NRC staff has questions about
the adequacy of proposed actions to manage the aging effects during the period of extended
operation. Specifically, NextEra Energy needs to enhance the information in their license
renewal application on the technical basis for the adequacy of the proposed plant -specific, first-
of-kind ASR aging management program.

The NRC staff's oversight reviews under 10 CFR Part 50 are focused on ensuring that the ASR
issue at Seabrook is comprehensively addressed and managed such that there is reasonable



assurance that the affected structures will continue to perform their intended safety functions
through the expected service life. The staff has performed detailed inspections to verify and
assess the adequacy of NextkEra Energy's interim operability basis and actions and
commitments to address the impact of ASR on reinforced concrete structures at Seabrook. The
staff continues to review NextEra's proposed large-scale testing and other activities to address
the uncertainties in evaluating the current level and progression of ASR on Seabrook reinforced
concrete structures through follow-up inspections. These follow-up inspections will verify
adequacy of actions related to the ASR-specific Structures Monitoring Program for long term
management of the issue, and the proposed large-scale testing of beam specimens to reconcile
the ASR issue with the design and licensing basis.

The NRC has also engaged with external stakeholders and the public while addressing the
ASR issue at Seabrook through public meetings and written communications under the reactor
oversight and license renewal processes. On November 18, 2011, the NRC issued Information
Notice 2011-20 "Concrete Degradation by Alkali-Silica Reaction” to inform holders of US
operating reactor licenses of the occurrence of ASR-induced concrete degradation of safety-
related structures at Seabrook.

The NRC’s oversight review of this issue to date (February 2013) has determined that there are
no immediate safety concerns based on existing safety margins, the localized and slow nature
of the ASR, and ongoing crack monitoring. This review has included an evaluation of NextEra’s
prompt operability determinations for various structures affected by ASR. The results of the
NRC staff's review are documented in a December 2012 NRC inspection report for Seabrook.



Marshall, Michael

R
From: Lubinski, John
Sent: Friday, March 01, 2013 10:51 AM
To: Leeds, Eric
Cc: Marshall, Michael; Galloway, Melanie; Uhle, Jennifer; Dorman, Dan
Subject: RE: Direct Report's Meeting Feedback

Eric,

In response to the DEDR question about another IN on ASR, we will consider another IN once we receive feedback
about the Univ of Texas testing that is being done to support Seabrook. The following impacts the timing:

e NextEra's original test schedule was very optimistic and they have already incurred and accounted for

multi-month delay. So, the information for an [N may not be available until CY2014.

e There are two distinctly different parts to the NextEra sponsored tests at the University of Texas - (1)
Beam tests, which are longer term (i.e,, complete later this year or next year) and directed at ASR impact on
structures and (2) anchor test, which are shorter term (i.e., complete this year) and directed on ASR impact
on anchorage. The beam test would be of most interest. -

e Although the test methods/approach being used are sound (i.e., using well established methods), the NRC
still has questions whether (1) the test specimens being used are appropriate, which depends somewhat on
use of the results and (2} seemingly smali number of tests being conducted.

* Inaddition to the completion of the test program next year, NextEra should have multiply inspections of
number of ASR affected areas and may have visual insights into progression. At that point in time is may be
about two years of data collected every six month. This additional information might be worth sharingin
an IN.

Let us know if you need additional information.
John :

From: Leeds, Eric

Sent: Tuesday, February 26, 2013 12:47 PM

To: Abraham, Susan; Bahadur, Sher; Cheok, Michael; Davis, Jack; Evans, Michele; Galloway, Melanie; Giitter, Joseph;
Hiland, Patrick; Howe, Alien; Kokajko, Lawrence; Lee, Samson; Lubinski, John; Lund, Louise; McGinty, Tim; Monninger,
John; Muessle, Mary; Nieh, Ho; Skeen, David

Cc: Dorman, Dan; Uhle, Jennifer; Scales, Kerby; Wertz, Trent

Subject: Direct Report's Meeting Feedback

Outside of Scope
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DLR:

1. Is a Water Quality Permit required before Indian Point can get LR?
2. ASR at Seabrook: We should consider another IN once we receive feedback about the Univ of Texas testing.

Outside of Scope

Eric J. Leeds

Director, Office of Nuclear Reactor Regulation
U.S. Nuclear Regulaotry Commission
301-415-1270




Marshall, Michael

From:

Sent:

To:

Subject:
Attachments:

Angie,

Marshall, Michael

Tuesday, March 05, 2013 9:28 AM

Buford, Angela

ACTION: NextEra Response to CAL No. 11 -

SBK-1-13027 CAL Response - Anchor Test Program 022813 .pdf

Please, send me a proposed response to Melanie's question (see email below).

Michae! L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch

Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871

Email: michael.marshall@nrc.gov

From; Galloway, Melanie

Sent: Tuesday, March 05, 2013 7.09 AM

To: Marshall, Michael

Subject: FW: NextEra Response to CAL No. 11 -

What is the summary message that this submittal boils down to—both in terms of what the applicant is saying
and our response to it? thanks.

From: Conte, Richard

Sent: Monday, March 04, 2013 11:38 AM

To: Buford, Angela; Cartwright, William; Chaudhary, Suresh; Cline, Leonard; Cook, William; Cruz, Holly; Erlckson
Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman; Hogan, Rosemary; Hughey, John; Khanna, Meena;
Kobetz, Timothy; Lamb, John; Manoly, Kamal; Marshall, Michael; McMurtray, Anthony; Merzke, Daniel; Milano,
Patrick; Morey, Dennis; Ott, William; Philip, Jacob; Raymond, William; Schroeder, Daniel; Sheikh, Abdul; Sircar,
Madhumita; Stuchell, Sheldon; Thomas, George; Trapp, James

Cc: Case, Michael; Cheok, Michael; Clifford, James; Correia, Richard; Delligatti, Mark; Evans, Michele; Galloway,
Melanie; Hiland, Patrick; Lubinski, John; Lund, Louise; Miller, Chris; Nieh, Ho; Roberts, Darrell; Trapp, James;
Wilson, Peter; Dacus, Eugene; McNamara, Nancy; Screnci, Diane; Sheehan, Neil; Tifft, Doug; Dean, Bill; Lew,

David; Holody, Daniel

Subject: NextEra Response to CAL No. 11 -

Here is the response to the CAL No. 11, submit technical details for the Anchor Test Program. They consider
certain sections proprietary but they are promising a more complete package by March 15. We will need to
consuit if a FOIA comes in right now.

in the interim, the inspection team and working group will need to further digest. There is a working group
meeting scheduled for March 13, 2013.

From: Willoughby, Paul [mailto:Paul.Willoughby@nexteraenergy.com]
Sent: Monday, March 04, 2013 10:26 AM

To: Conte, Richard

55



Cc: Noble, Rick; Brown, Brian; Vassallo, Theodore
Subject: RE: You Guys Working Today?

see attached...proprietary version uploaded to CERTREC as well as proprietary version of Overview

From: Conte, Richard [mailto:Richard.Conte@nrc.qov]
Sent: Friday, March 01, 2013 4:41 PM

To: Willoughby, Paul

Cc: Noble, Rick; OKeefe, Michael

Subject: You Guys Working Today?

Is the response out yet on the CAL No.11 item due 2/28/13. Can | get a heads up pdf.

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office)
B®__ NRCcell] )

e - i / '
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Marshall, Michael

From: Buford, Angela :

Sent: Friday, March 08, 2013 4:02 PM

To: Marshall, Michael

Subject: RE: ACTION: NextEra Response to CAL No. 11 -

zWhat is the summary message that this submittal boils down to—both in terms of what the applicant is saying ard
our respunse to jit>>

1.

This submittal was sent by NextEra as a response to item number 11 of the Confirmatory Actici L etler,
which was revised earlier in 2013 to allow the licensee to submit the technical details of its anci
testing program,; the CAL previously stated that NextEra must compiete the anchor testing by
December 2012, This submittal contains the technical details (test methodology, number of sair s,
concrete mix, how the results will be reported, etc.) of the anchor testing. The testing program it ot
be completed (results-in-hand) until possibly 2014.

Recall that there are two test campaigns being conducted. One is “beam testing” for shear and 13p
splice, the other is “anchor testing” for testing of concrete anchors. NextEra provided a similar
submittal of technical details for the beam testing.

The NRC will respond to this submittal in its Region | inspection report with a review and assessir ent of
the test details and methodology and provide observations as necessary, similar to its review of the
other CAL responses.

For license renewal staff, this submittal is For Information Only, as the licensee has stated that it will not
be using the testing to inform its aging management program and this report has not been submiitzd as
docketed LR correspondence or information.

From: Marshall, Michael

Sent: Tuesday, March 05, 2013 9:28 AM

To: Buford, Angela

Subject: ACTION: NextEra Response to CAL No. 11 -

Angie,

Please, send me a proposed response to Melanie’s question (see email below).

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal
Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Galloway, Melanie

Sent: Tuesday, March 05, 2013 7:09 AM

To: Marshall, Michael '
Subject: FW: NextEra Response to CAL No. 11 -



What is the summary message that this submittal boils down to—both in terms of what the applicant is saying
and our response to it? thanks.

From: Conte, Richard

Sent: Monday, March 04, 2013 11:38 AM

To: Buford, Angela; Cartwright, William; Chaudhary, Suresh; Cline, Leonard; Cook, William; Cruz, Holly; Erickson,
Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman; Hogan, Rosemary; Hughey, John; Khanna, Meeng;
Kobetz, Timothy; Lamb, John; Manoly, Kamal; Marshall, Michael; McMurtray, Anthony; Merzke, Daniel; Milano,
Patrick; Morey, Dennis; Ott, William; Philip, Jacob; Raymond, William; Schroeder, Daniel; Sheikh, Abdul; Sircar,
Madhumita; Stuchell, Sheldon; Thomas, George; Trapp, James

Cc: Case, Michael; Cheok, Michael; Clifford, James; Correia, Richard; Delligatti, Mark; Evans, Michele; Galloway,
Melanie; Hiland, Patrick; Lubinski, John; Lund, Louise; Miller, Chris; Nieh, Ho; Roberts, Darrell; Trapp, James;
Wilson, Peter; Dacus, Eugene; McNamara, Nancy; Screnci, Diane; Sheehan, Neil; Tifft, Doug; Dean, Bill; Lew,
David; Holody, Danie!

Subject: NextEra Response to CAL No. 11 -

Here is the response to the CAL No. 11, submit technical details for the Anchor Test Program. They consider
certain sections proprietary but they are promising a more complete package by March 15. We will need to
consult if a FOIA comes in right now.

in the interim, the inspection team and working group will need to further digest. There is a working group
meeting scheduled for March 13, 2013. '

From: Willoughby, Paul [mailto:Paul.Willoughby@nexteraenergy.com]
Sent: Monday, March 04, 2013 10:26 AM

To: Conte, Richard

Cc: Noble, Rick; Brown, Brian; Vassallo, Theodore

Subject: RE: You Guys Working Today?

see attached...proprietary version uploaded to CERTREC as well as proprietary version of Overview

From: Conte, Richard [mailto;Richard.Conte@nrc.gov]
Sent: Friday, March 01, 2013 4:41 PM

To: Willoughby, Paul

Cc: Noble, Rick; OKeefe, Michael

Subject: You Guys Working Today?

Is the response out yet on the CAL No.11 item due 2/28/13. Can | get a heads up pdf.

Rich Conte, Seabrook ASR Team Lead, Region |

610) 337-5183 (Office)
®)(e) NRC cel)\ ¢
= ol s



Marshall, Michael

From: Marshall, Michael

Sent: Wednesday, March 13, 2013 1:06 PM
To: Galloway, Melanie

Subject: RE: NextEra Response to CAL No. 11 -
Hello Melanie,

The "Specification for Strength Testing of Attachments in ASR-Affected Concrete” report submitted by NextEra
is in response to the confirmatory action letter issued by Region 1. Specifically, the report is in response to
item number 11 of the confirmatory action letter, which was revised earlier in 2013 to allow the licensee to
submit the technical details of its anchor testing program. Previously, confirmatory action letter item number
11 stated that NextEra would complete the anchor testing by December 2012, This submittal contains the
technical details (test methodology, number of samples, concrete mix, how the results will be reported, etc.) of
the anchor testing. The testing program will not be completed (results-in-hand) until possibly 2014. This is one
of two different types of tests being conducted. The other type is “beam testing”’ for shear and lap splice.

Basically, this report describes, in part, how the applicant plans to confirm the adequacy of its interim
operability report and verify the plant is still within its current licensing basis. The NRC will respond to this
submittal during ongoing inspection activities (incl., review and assessment of the test details and
methodology, provide observations) similar to our review of the other confirmatory action letter

responses. DLR will continue to support the Region’s review of completed confirmatory action letter items. As
with the other completed confirmatory action letter items, the closeout of this item will be documented in an
inspection report issued by Region 1.

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

From: Galloway, Melanie

Sent: Tuesday, March 05, 2013 7:09 AM

To: Marshall, Michael

Subject: FW: NextEra Response to CAL No. 11 -

What is the summary message that this submittal boils down to—both in terms of what the applicant is saying
and our response to it? thanks.

From: Conte, Richard

Sent: Monday, March 04, 2013 11:38 AM

To: Buford, Angela; Cartwright, William; Chaudhary, Suresh; Cline, Leonard; Cook, William; Cruz, Holly; Erickson,
Alice; Floyd, Niklas; Fuhrmann, Mark; Graves, Herman; Hogan, Rosemary; Hughey, John; Khanna, Meena;
Kobetz, Timothy; Lamb, John; Manoly, Kamal; Marshall, Michael; McMurtray, Anthony; Merzke, Daniel; Milano,
Patrick; Morey, Dennis; Ott, William; Philip, Jacob; Raymond, William; Schroeder, Daniel; Sheikh, Abdul; Sircar,
Madhumita; Stuchell, Sheldon; Thomas, George; Trapp, James

Cc: Case, Michael; Cheok, Michael; Clifford, James; Correia, Richard; Delligatti, Mark; Evans, Michele; Galloway,
Melanie; Hiland, Patrick; Lubinski, John; Lund, Louise; Miller, Chris; Nieh, Ho; Roberts, Darrell; Trapp, James;
Wilson, Peter; Dacus, Eugene; McNamara, Nancy; Screnci, Diane; Sheehan, Neil; Tifft, Doug; Dean, Bill; Lew,

| (5%



David; Holody, Daniel
Subject: NextEra Response to CAL No. 11 -

Here is the response to the CAL No. 11, submit technical details for the Anchor Test Program. They consider
certain sections proprietary but they are promising a more complete package by March 15. We will need to
consult if a FOIA comes in right now.

In the interim, the inspection team and working group will need to further digest. There is a working group
meeting scheduled for March 13, 2013.

From: Willoughby, Paul [maiito:Paul.Willoughby@nexteraenergy.com]
Sent: Monday, March 04, 2013 10:26 AM

To: Conte, Richard

Cc: Noble, Rick; Brown, Brian; Vassallo, Theodore

Subject: RE: You Guys Working Today?

see attached...proprietary version uploaded to CERTREC as well as proprietary version of Overview

From: Conte, Richard [mailto:Richard.Conte@nrc.qov]
Sent: Friday, March 01, 2013 4:41 PM

To: Willoughby, Paul

Cc: Noble, Rick; OKeefe, Michael

Subject: You Guys Working Today?

Is the response out yet on the CAL No.11 item due 2/28/13. Can | get a heads up pdf.

Rich Conte, Seabrook ASR Team Lead, Region |
610) 337-5183 (Office) -.
QU (NRC cell) J .




From: QQBLE_BEIM ‘A
To: Dean. Bill; Case! Michael; Crieok, Michael; Cifford, James; Corceia, Richaid; Deligat, Mark; Evans, Michele;

gigI}Q\_r@y M_elgrug Hitang, Patrick; Lubinskr, John; Lund, Louise; Miller, Chris; Nieh, Ho; Roherts, Darrell;
Thomas, Briap; Lew, David
Ce: Buford, Apgela; Cartwright, Wilham: Chaudhary, Syresh; Chine, Leooard,; Cook, Wiliam; Cruz, Holly; Dentel,

Glenn; ngk';gn Alice; Figyd, Nik! §§ sghrmgnn Mark, gsvgvg§ ngman ng[] Rggemgg Hughey ]ghn

Merzke, Danjel; Milang, Patrick; Mor is; ORt, Willan, Ehiuu,_lmtz; Raymong, William. Sheikh, Abdul
2ircar, Madhumita; : 1 Lt

Subject: Short Brief on Seabrook ASR CAL status/issues

Date: Monday, March 18, 2013 2:05:59 PM

Attachments: jef iopal Man

Some executives from research wanted to listen in. We are distributing the brief in advance for
reading or it could be viewed as a written status brief on CAL issues.

The time of the brief is Tuesday March 19 from 830 am to 900 am. The bridge information is as
follows:

Conference Bridge Number: 1-800-369-3308 - Passcode} I I | —('_‘; {

The working group is considering a separate brief for the Executives who oversee the project.

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office)

(b)(6) NRC cell) {41
-y
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BRIEF OF REGIONAL MANAGEMENT
SEABROOK ASR PROJECT
TUESDAY MARCH 19, 2013

TIME: 0830 TO 0930
LOCATION: Region | Sequoia Conference Room 76
Conference Bridge Number: 1-800-369-3308 — Passcode f Y

Purpose:

1. To provide an overview of the remaining technical issues associated with the Seabrook
alkali-silica reaction (ASR) Project;

2. While summarizing actions by the NRC and NextEra to date, provide a reasonable
projection on the closure of the project and future actions for agency.

Success:

Be able to respond to ‘questions with straight forward answers and record any important
information needed for further actions.

Agenda (see Attachment 1):
1. Closed issues
2. Remaining Open Issues
3. Next Steps and Scheduie

4, Critique
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Attachment 1 - Status of CAL Items and Other Issues

CAL No. 1, Prompt Operability Determination for “B” Electrical Tunnel
CAL No. 3, Interim Structural Assessment

CAL No. 5, Prompt Operability Determination for Other Effected Structures
CAL No. 6, Short Term (Mortar Bar) Expansion Test

CAL No. 7, Long Term (Prism) Expansion Test - Deleted

Admin action to provide write-up in the next inspection report (IR 009, section 5.2)

CAL No. 10, Initial Six-Month Crack Measurements

CAL No. 2, Root Cause Evaluation, revision needed to address organizational
performance in addition to construction testing shortcomings

Status: Revised RCA Complete — looks acceptable. Plan to submit by 4/30/2013.

NextEra to consider explaining changes of the new revision in the submittal cover letter.

CAL No. 4, Integrated Corrective Action Plan, outdated and needs to reflect current
actions including completion of extent of condition

Status: Draft Complete. Plan to submit by 4/30/2013.

Provide the Phase 11l walk-down schedule, separately (IR 009, Section 7.2) — Complete
Consider Primary Containment Next Steps (IR 009, section 3.2.1) — In Progress
»  Three Options: (1) Take core samples, (2) Structural analysis using finite
element analysis, (3) Use previous research data on triaxial reinforcement
Consider adding aclion to pian “subject R&D test results to 50.59 review”

CAL No. 8, Submit technical details for R&D effort in Texas for Beam Testing
Program

Status: Plan to submit by 4/30/2013

Waiting for the overarching document. NextEra is soliciting feedback from EPRI.
Will also submit test specifications, similar to anchor program (redacted/un-redacted)

CAL No. 9, In-situ structures monitoring program, based on revision to SMP
Status: Revised SMP to be provided on Certrec by 4/30/2013

Review CCl and its physical significance for SMP application (IR 009, section 6.2).
Provide/review latest round of CCI measurement for 6 months ending Dec. 2012 in 1-2
weeks from March 1, 2013,

Need for additional rebar inspection (IR 009, section 3.2.9) or it may be covered by a
commitment to AC! 349.3R.

NextEra is slill considering committing to ACI 349.3R. There could be a fong lead on the
SMP revision due to the technical details that need to be addressed. NextEra plans to
notify NRC when available, but it will not be on the docket.



s Preliminary discussion with NextEra indicate procedure will contain monitoring aspects:
»  Tier It structural evaluation actions at inspection frequency of 2.5 years (131 areas
noted in IR009, section 6.2).
»  Deep pins for in-situ monitoring of z-direction expansion
»  Water chemistry and groundwater monitoring program
»  Comparison of CCl level to petrography between the core bores from piant and core
bores from test specimen (IRC09, sections 3.2.2 and 6.2).

If these aspects are appropriately included in the SMP, program would be appropriate
until testing program is completed.

o CAL No. 11, Submit technical details for R&D effort in Texas for Anchor Testing
Program

Status: Redacted version on time (2/28/2013)

s Un-redacted version due 3/15 -~ 10 CFR 2.390
e Anchor Bolt testing will not begin until April/May timeframe due to slow developing ASR
from cold weather

Other Related Issues

o Provide the structural evaluation calcs for areas of CCI 1.0 - 1.5 mm/m not specifically
addressed in PODs. (IR009, section 3.2.1)

Status: Expect by 3/31/13

¢ The ASR Team reviewed the status of NextEra’s structural evaluations during the week
of February 25", which were being performed using the same methodology used by
MPR in the Interim Assessment.

o Quantification of rebar pre-stresses (IR 009, section 3.2.8)
Status: T8BD

s Based on a conference call of Feb. 28, 2013 with vendor and consultants, NextEra plans

- to provide a brief written summary of how structural expansions correlate to CCl.

» Additional conference call may be necessary in April.

o The effects of prestressing in non-transversely reinforced concrete will be studied
through the testing program.

o Confined vs. un-confined core testing
Status: TBD

» NextEra will write a CR to address the feasibility of testing based on consultant input.
+ Office of Research (NIST) is also reviewing the feasibility of resuits

0 Update to the UFSAR (NEW ISSUE, See Attachment 2)
Status: Due by 5/1/2013

e Based on Commission requested evaluation of May 2012, NextEra must update the
FSAR “to identify that the site has ASR." They will need to be deliberate on the wording
of the change on how the 50.59 screening will be applied.



o NextEra is considering how to approach the 50.71 submittal

Licensing Amendment Request, now or later (NEW ISSUE)
Status: TBD

» Evaluation methods used to assess the impact of ASR (e.g. testing program at
. University of Texas) warrants a LAR. The timing is at the discretion of NextEra

e NextEra to consider explicitly stating CCl as a methodology for showing structural
performance in the LAR rather than indirectly via the testing program.

¢ NextEra to consider what will resolve the OD for CNMT. NextEra will tentatively include
in a LAR, separate from the LAR on testing methodology (IR009 section 8 and sections
323t03.27).

o Details involving the LAR to be inciuded in the Integrated Correction Action Plan (see
CAL No. 4)

On-site tnspections at Seabrook

 Scheduled inspections: (1) Onsite during week of March 27", (2) Late April, early
May 2013, likely in Austin, Texas.

o Next scheduled status call - 4/10/2013

» Continue dialog on open issues and review of documents

Public Meetings
* Annual Assessment Meeting ~ 3/27/2013
e ASR Status Meeting — July/August 2013
Testing at University of Texas

e Anchor Testing Program - Finished by end of 2014
»  Scheduled 1o begin Aprit/May 2013
»  Possible team inspection/visit

o Beam Testing Program - Finished by end of 2015

CAL Closure

e Anticipate to have report written by June/July 2013
o Close the CAL to NextEra's testing program and the resulting LAR submittal

Deviation Memo Closure

« Close deviation after final public meeting

Task Force Status

« Review task force status after an approval is finalized by the Working Group
recommendation to Division Executives. Likely recommendation will be to throttle
back level of effort, but maintain the task force.

» Need to determine accounting resources and guidance related to regutatory
oversight of R&D effort in Texas after CAL is closed.



1.

Attachment 2 — Regulatory Process Overview and Approach

The licensee has performed an operability determination and is currently tracking this issue
as a degraded or noncomforming condition in accordance with their corrective action
program. The U.S. Nuclear Regulatory Commission (NRC) staff's review of alkali-silica
reaction (ASR) issue to date has determined that there are no immediate safety concerns
due, in part, to existing safety margins, the localized nature of the ASR, and ongoing crack
monitoring. In Inspection Report, dated December 3, 2012, “The NRC determined that
NextEra's methods for assessing operability of ASR-affected reinforced concrete structures
were reasonable and generally comprehensive. NextEra conducted a margins analysis,
using bounding ASR-affected concrete properties derived from research data, to
demonstrate that Seabrook structures remained operable. The [NRC] team concluded this
margins assessment provided a reasonable operability basis and noted that further testing
and engineering analyses are planned by NextEra to address this reinforced concrete
structures non-conforming condition. The testing and additional analyses are expected to
be completed by mid-2014."

Seabrook submitted evaluation/analysis in accordance with the Confirmatory Action Letter

(CAL) on May 25, 2012.

2.1. Evaluation of impact of ASR on Seabrook constitutes an analysis performed at NRC
request.

2.2. 10 CFR 50.71(e) requires the Final Safety Analysis Report (FSAR) to be updated with
“...all analyses of new safety issues performed by or on behalf of the applicant or
licensee at Commission request.”

2.3. The FSAR update must, “...assure that the information included in the report contains
the latest information developed. This submittal shall contain all the changes necessary
to reflect information and analyses submitted to the Commission by the ... licensee ...”

Therefore, NextEra is required to incorporate this information into the FSAR in accordance

with 10 CFR 50.71(e)(4).

3.1. Based on the May 25, 2012 submittal, this FSAR update must be submitted no later
than November 17, 2013. Licensee is working on update and plans to submit in
May 2013.

3.2. The change to the FSAR must be evaluated in accordance with 10 CFR 50.59 to
determine if NRC approval is required prior to incorporation into the FSAR update.

The 10 CFR 50.59 evaluation of the FSAR update may trigger a request for amendment

pursuant to 10 CFR 50.90. This evaluation is made by the licensee and is subject to NRC

review and /or inspection.

4.1. Amendment process provides a strong regulatory framework to document NRC staff
review of the licensee evaluation/analysis of ASR.

4.2. Amendment process provides a structured opportunity for public invoivement.

4.3. An amendment could be structured to provide license conditions that track future
milestones toward permanent resolution of the issue.



5. Licensee final disposition of the degraded/nonconforming condition will likely require
additional changes to the facility as described in the FSAR after the large scale testing is
completed in mid-2014. Once again, the licensee needs to perform a 10 CFR 50.59
evaluation and determine if an amendment request is needed pursuant to 10 CFR 50.90.

Note: The only potentially affected structure and activity, as a result of the ASR at Seabrook,
that falls within the scope of 50.55a is the inservice inspection (1S1) of the ASME Class CC
containment structure, in accordance with Section X|, IWE/IWL. This applicability of 50.55a
exists regardiess of whether there is ASR or not. None of the other structures at Seabrook
(whether ASR-affected or not-affected) fall within the scope of 10 CFR 50.55a, and therefore
50.55a does not apply to these structures or address ASR on these structures. Therefore,
50.55a is not applicable 1o this issue at Seabrook.



Thomas, George OUTSIDE oF  ScopE

R
From: Thomas, George
Sent: Monday, March 18, 2013 11:49 AM
To: McMurtray, Anthony
Subject: RE: Need another update: Convention on Nuclear Safety
Attachments: Concrete Structural Issues for 2013 CNS Report 3-18-13.doc; One page for RIC 2013

Shield Building Laminar Crack_DB_RIC2013 - with RIll comments acm rev.doc
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Concrete Structural Issues
Since 2009, there were several significant conditions adverse to quality that occurred or
VS DE discovered in safety-related concrete structures of operating reactors in the US. These events
or S O conditions included the following.
Outside of Scope

(c) Alkali-Silica Reaction (ASR) Concrete Degradation at Seabrook Station

Each of the above issues was or is being addressed by the respective licensee under its
Corrective Action Program. A brief description of each of the above issues is provided below.
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(c) Alkali-Silica Reaction Concrete Degradation at Seabrook Station

Alkali-Silica Reaction (ASR) is a slow chemical process that can occur over time in hardened
concrete. For ASR to occur, it is necessary for the concrete to have reactive aggregate, high
alkali content in the cement, and adequate moisture to form a gel. The gel expands by
absorbing water resuiting initially in a network of micro-cracks in concrete. Depending on the
progression and severity, ASR can reduce/affect mechanical properties of concrete (i.e.,
compressive, tensile, shear, and bond strengths, elastic modulus, and the poisson ratio) used in
design to different extents, and could also affect empirical code relationships between
mechanical properties in the American Concrete Institute (ACI) design/construction codes. ASR
can potentially affect structural performance over time.

In August 2010, during an assessment for license renewal by the Seabrook Station (Seabrook)
in Seabrook, New Hampshire, NextEra Energy (the licensee) identified the presence of ASR-
degradation of concrete in below-grade walls of several safety-related structures with
groundwater intrusion. Seabrook is the first nuclear plant in the US nuclear power industry to
identify ASR degradation. Initial testing of core samples by the licensee indicated a reduction in
compressive strength and elastic modulus properties from the properties that existed at the time
of construction. The licensee’s root cause analysis determined that, along with other causal
factors, ASR developed in the concrete used at Seabrook primarily because the concrete mix
design unknowingly utilized an aggregate that was susceptible and siow-reacting. The potential
reactivity of this aggregate was undetected by the testing specified by the applicable American
Society for Testing and Materials (ASTM) construction standards (e.g. C227, C289), at the time
of construction in the late 1970s. Since this time, the role of slow-reacting aggregate in ASR has
been identified in the construction industry and improved standard tests (such as ASTM C1260,
C1293, etc.) are now available to ensure slow reactive aggregates can be better identified prior
to use in construction.

Seabrook has continued with detailed testing, walkdowns, crack monitoring and evaluations to
comprehensively address and manage the issue in the short-term and the long-term. On May
16, 2012, the NRC staff issued a letter to NextEra Energy to confirm licensee commitments to
comprehensively address this issue. These actions were focused on assuring operability of the
affected structures pending a review of a formal root cause analysis and short-term and long-
term monitoring actions while plant-specific ASR research and deveiopment occurred. The
research and development includes large-scaie testing, in the structural context, of specimens
with different levels of ASR and conservatively enveloping Seabrook conditions. The results of
the research and development will be used to address long-term effects on structural




performance and management of the issue, and to provide the technical basis for the final
operability determination and corrective actions (if required).

The discovery of ASR concrete degradation at Seabrook is a concern for the ongoing license
renewal application review under Title 10 of the Code of Federal Regulations (10 CFR) Part 54
because the aging effects of ASR on the affected structures may be different in character and/or
magnitude after the term of the current operating license. The NRC staff has questions about
the adequacy of proposed actions to manage the aging effects during the period of extended
operation. Specifically, NextEra Energy needs to enhance the information in their license
renewal application on the technical basis for the adequacy of the proposed plant-specific, first-
of-kind ASR aging management program.

The NRC staff's oversight reviews under 10 CFR Part 50 are focused on ensuring that the ASR
issue at Seabrook is comprehensively addressed and managed such that there is reasonable
assurance that the affected structures will continue to perform their intended safety functions
through the expected service life. The staff has performed detailed inspections to verify and
assess the adequacy of NextEra Energy's interim operability basis and actions and
commitments to address the impact of ASR on reinforced concrete structures at Seabrook. The
staff continues to review NextEra's proposed large-scale testing and other activities to address
the uncertainties in evaluating the current level and progression of ASR on Seabrook reinforced
concrete structures through follow-up inspecticns. These follow-up inspections will verify
adequacy of actions related to the ASR-specific Structures Monitoring Program for long term
management of the issue, and the proposed large-scale testing of beam specimens to reconcile
the ASR issue with the design and licensing basis.

The NRC has also engaged with external stakeholders and the public while addressing the
ASR issue at Seabrook through pubiic meetings and written communications under the reactor
oversight and license renewal processes. On November 18, 2011, the NRC issued Information
Notice 2011-20 “Concrete Degradation by Alkali-Silica Reaction” to inform holders of US
operating reactor licenses of the occurrence of ASR-induced concrete degradation of safety-
related structures at Seabrook.

The NRC'’s oversight review of this issue to date (February 2013) has determined that there are
no immediate safety concerns based on existing safety margins, the localized and slow nature
of the ASR, and ongoing crack monitoring. This review has included an evaluaticn of NextEra’s
prompt operability determinations for various structures affected by ASR. The results of the
NRC staff's review are documented in a December 2012 NRC inspection report for Seabrook.
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Thomas, George Oursipg  of ScoFE
N D ]
From: Thomas, George
Sent: Tuesday, March 19, 2013 4:17 PM
To: McMurtray, Anthony
Subject: FW: Input for the CNS
Attachments: Concrete Structural Issues for 2013 CNS Report 3-18-13 rev.doc

Outside of Scope




Concrete Structural Issues

Since 2009, there have been several significant conditions adverse to quality that occurred or
were discovered in safety-related concrete structures of operating reactors in the United States

(U.S.). These events-orconditions involveincluded the following:;

Outsids of Scope

OVTSIDE oF -
Sope”

(c)—'Alkali-SiIica Reaction (ASR) Concrete Degradation at Seabrook Station

Each of the above issues was or is being addressed by the respective licensee under theirits
Corrective Action Program. A brief description of each of the above issues is provided below::

{Outside of Scope
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(c) Alkali-Silica Reaction Concrete Degradation at Seabrook Station

Alkali-Silica Reaction (ASR) is a slow chemical process that can occur over time in hardened
concrete. For ASR to occur, it is necessary for the concrete to have reactive aggregate, high
alkali content in the cement, and adequate moisture to form a gel. The gel expands by
absorbing water resulting initially in a network of micro-cracks in concrete. Depending on the
progression and severity, ASR can reduce/affect mechanical properties of concrete (i.e.,
compressive, tensile, shear, and bond strengths, elastic modulus, and the poisson ratio) used in
design to different extents, and could also affect empirical code relationships between
mechanical properties in the American Concrete Institute (ACl) design/construction codes. ASR
can potentially affect structural performance over time.

In August 2010, during an assessment for license renewal by the Seabrook Station (Seabrook)
in Seabrook, New Hampshire, NextEra Energy (the licensee) identified the presence of ASR-
degradation of concrete in below-grade walls of several safety-related structures with
groundwater intrusion. Seabrook is the first nuclear plant in the US nuclear power industry to
identify ASR degradation. Initial testing of core samples by the licensee indicated a reduction in
compressive strength and elastic modulus properties from the properties that existed at the time
of construction. The licensee’s root cause analysis determined that, along with other causal
factors, ASR developed in the concrete used at Seabrook primarily because the concrete mix
design unknowingly utilized an aggregate that was susceptible and slow-reacting. The potential




reactivity of this aggregate was undetected by the testing specified by the applicable American
Society for Testing and Materials (ASTM) construction standards (e.g. C227, C289), at the time
of construction in the late 1970s. Since this time, the role of slow-reacting aggregate in ASR has
been identified in the construction industry and improved standard tests (such as ASTM C1260,
C1293, etc.) are now available to ensure slow reactive aggregates can be better identified prior
to use in construction.

Seahrook has continued with detailed testing, walkdowns, crack monitoring and evaluations to
comprehensively address and manage the issue in the short-term and the long-term. On May
16, 2012, the NRC staff issued a letter to NextEra Energy to confirm licensee commitments to
comprehensively address this issue. These actions were focused on assuring operability of the
affected structures pending a review of a formal root cause analysis and short-term and long-
term monitoring actions while plant-specific ASR research and development occurred. The
research and development includes large-scale testing, in the structural context, of specimens
with different leveis of ASR and conservatively enveloping Seabrook conditions. The resuits of
the research and development will be used to address long-term effects on structural
performance and management of the issue, and 10 provide the technical basis for the final
operability determination and corrective actions (if required).

The discovery of ASR concrete degradation at Seabrook is a concern for the ongoing license
renewal application review under Titie 10 of the Code of Federal Regulations (10 CFR) Part 54
because the aging effects of ASR on the affected structures may be different in character and/or
magnitude after the term of the current operating license. The NRC staff has questions about
the adequacy of proposed actions to manage the aging effects during the period of extended
operation. Specifically, NextEra Energy needs to enhance the information in their license
renewal application on the technical basis for the adequacy of the proposed plant-specific, first-
of-kind ASR aging management program.

The NRC staff's oversight reviews under 10 CFR Part 50 are focused on ensuring that the ASR
issue at Seabrook is comprehensively addressed and managed such that there is reasonable
assurance that the affected structures will continue to perform their intended safety functions
through the expected service life. The staff has performed detailed inspections to verify and
assess the adequacy of NextEra Energy's interim operability basis and actions and
commitments to address the impact of ASR on reinforced concrete structures at Seabrook. The
staff continues to review NextEra's proposed large-scale testing and other activities to address
the uncertainties in evaluating the current level and progression of ASR on Seabrook reinforced
concrete structures through follow-up inspections. These follow-up inspections will verify
adequacy of actions related to the ASR-specific Structures Monitoring Program for long term
management of the issue, and the proposed large-scale testing of beam specimens to reconcile
the ASR issue with the design and licensing basis.

The NRC has also engaged with external stakeholders and the public while addressing the
ASR issue at Seabrook through public meetings and written communications under the reactor
oversight and license renewal processes. On November 18, 2011, the NRC issued Information
Notice 2011-20 “"Concrete Degradation by Alkali-Silica Reaction” to inform holders of US
operating reactor licenses of the occurrence of ASR-induced concrete degradation of safety-
related structures at Seabrook.

The NRC'’s oversight review of this issue to date (February 2013) has determined that there are
no immediate safety concerns based on existing safety margins, the localized and slow nature
of the ASR, and ongoing crack monitoring. This review has included an evaluation of NextEra's



prompt operability determinations for various structures affected by ASR. The results of the
NRC staff's review are documented in a December 2012 NRC inspection report for Seabrook.



Marshall, Michael

From: Marshall, Michael

Sent: Tuesday, March 26, 2013 8:08 AM

To: Conte, Richard

Subject: RE: Unredacted CAL No. 11 Response with 2.390 Affidavit on the Technical Details of

Anchor Test Program

Hello Rich,
| only did a quick skim of the report, and [ only have one comment:

e The report should be returned to the licensee, because they were not consistent in redacting
information. if the brand name of the anchors are considered proprietary, then they should be
consistently redacted (see tables).

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael marshall@nrc.gov

From: Conte, Richard

Sent: Monday, March 25, 2013 2:38 PM

To: Dentel, Glenn; Khanna, Meena; Kobetz, Timothy; Marshall, Michaei; McMurtray, Anthony; Morey, Dennis
Cc: Floyd, Niklas; Cook, William; Lamb, John; Raymond, William; Trapp, James; Farrar, Karl

Subject: FW: Unredacted CAL No. 11 Response with 2.390 Affidavit on the Technica! Details of Anchor Test
Program

Do the BCs have any comments on the redaction?

We are leaning on accepting it as is. Please respond by COB Tuesday temorrow with ya or na or you need more
time to review and by when will you be done.

From: Conte, Richard

Sent: Monday, March 18, 2013 9:12 AM

To: Holody, Daniel; Dentel, Glenn; Trapp, James; Mclaughlin, Marjorie; Crisden, Cherie; Farrar, Xarl

Cc: McNamara, Nancy; Screnci, Diane; Sheehan, Neil; Tifft, Doug; Floyd, Niklas; Dacus, Eugene; Cook, William;
Roberts, Darreli; Clifford, James; Miller, Chris; Dean, Bill; Lew, David

Subject: FW: Unredacted CAL No. 11 Response with 2.390 Affidavit on the Technical Details of Anchor Test
Program

Here is the un-redacted version of the CAL No. 11 response with Enclosure 3 affidavit. We need to review (AW
Reg. Inst. 0220.3/4 and 10 CFR 2.390.

I'am unclear on specific next steps for now other than review and meet if there are issues. If all is ok then we
sent out a receipt. Does legal or enforcement staff have an example from which to work.



I will be sending it to the ASR working group for their comments if any — by week’s end appears reasonable at
this time. Perhaps we can do an interim review on this Thursday afternoon. 1 will be in the office in the PM
since | will return from Alexandria in the morning.

it would be nice if we can get our response out before the AAM open house but if there are problem/issues that
may be unrealistic.

From: Willoughby, Paul [mailto:Paul.Willoughby@nexteraenergy.com]

Sent: Monday, March 18, 2013 6:57 AM

To: Conte, Richard

Subject: RE: How you guys doing on the Unredacted Version of the Feb 28 response? - EOM

Rich
see attached

Paul

From: Conte, Richard [mailto:Richard.Conte@nrc.gov]

Sent: Friday, March 15, 2013 4:04 PM

To: Willoughby, Pau!

Cc: OKeefe, Michael; Noble, Rick

Subject: How you guys doing on the Unredacted Version of the Feb 28 response? - EOM

Rich Conte, Seabrook ASR Team Lead, Region |

610) 337-5183 (Office)
' NAC cel)



Buford; Angela

From: Buford, Angela

Sent: Monday, April 01, 2013 9:52 AM

To: (b)6) aD

Subject: FW: Revised Crack Indexing Paper - Please Review Format Change

Attachments: In-situ Monitoring of ASR Paper Rev 3 2-11-13(2).docx

From: Buford, Angela

Sent: Monday, February 11, 2013 4:20 PM

To: Cook, William

Subject: Revised Crack Indexing Paper - Please Review Format Change

Bill,

I made mostly minor revisions to the crack monitoring paper, but pretty major changes in terms of format. Can
you take a look and tell me if | captured your comment on format or if | missed the mark? | want to make sure
we are still conveying the messages we intended in a digestible way.

Thanks,

Angie



Buford, Ancl;ela

From: Buford, Angela

Sent: Tuesday, March 26, 2013 2:27 PM

To: Conte, Richard; Trapp, James; Dentel, Glenn; Marshall, Michael
Cc: Raymond, William; Floyd, Niklas

Subject: RE: For tomorrow night - Seabrook AAM - poster session

| can also talk about how the waste confidence ruling affects license renewal.

From: Conte, Richard

Sent: Tuesday, March 26, 2013 2:03 PM

To: Trapp, James; Dentel, Glenn; Buford, Angela; Marshall, Michael
Cc: Raymond, William; Floyd, Niklas

Subject: RE: For tomorrow night - Seabrook AAM - poster session

We are good then.
Nick has a compilation of correspondence from last year that | just reviewed. The themes are:

-is the NRC doing a thorough review

-why are they safe

-why aren’t you having a public meeting or more frequent public meetings -what are the next steps for license
renewal -how can we trust NextEra they are focused on production and since the place was built by drunks
and sex addicts.

Recent questions were along the lines of what process are you in and why not use the concrete at Unit 2.

From: Trapp, James

Sent: Tuesday, March 26, 2013 1:58 PM

To: Conte, Richard; Dentel, Glenn; Buford, Angela; Marshall, Michael
Subject: RE: For tomorrow night - Seabrook AAM - poster session

I think | can fake it — if needed.

From: Conte, Richard

Sent: Tuesday, March 26, 2013 1:44 PM

To: Trapp, James, Dentel, Glenn; Buford, Angela; Marshalil, Michael
Subject: For tomorrow night - Seabrook AAM - poster session

Do we have enough information on the Waste Confidence ruling and why it puts all the license renewal
applications on hold.

There must be a standard Q&A already developed.

Upon thinking of this, | am not sure I can give history and development of the case since | was out of the
license renewal loop since last year.

Rich Conte, Seabrook ASR Team Lead, Region |
(610) 337-5183 (Office)
|(b)(6) |(NRC cell)

(e



Lamb, John

From: Lamb, John |

Sent: Friday, April 26, 2013 10:32 AM

To: _ Marshall, Michael; Cook, William

Cc: Khanna, Meena; Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew; Trapp, James;
Erickson, Alice; Sheikh, Abdul

Subject: RE: Question From Debbie Grinnell - Seabrook ASR

Michael,

Who is the Seabrook License Renewal PM since Pat Milano retired?

Thanks.
John

---—-QOriginal Message----- .

From: Marshall, Michael

Sent: Friday, April 26, 2013 10:28 AM

To: Lamb, John; Cook, William

Cc: Khanna, Meena; Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew; Trapp, James; Erickson, Alice; Sheikh,
Abdul

Subject: RE: Question From Debbie Grinnell - Seabrook ASR

John,

| am assuming she is referring to the RAls that we have issued as part of the Seabrook license renewal review.
We have the only ongoing licensing review that involves ASR that | am aware.

There is not much in the way of specifics in her question, but | can have may staff prepare a high level
response with a timeline of RAls that were issued concerning ASR. Are you looking for assistance in preparing
a response or just want an answer on which RAls that Ms. Grinnell is referring?

Best Regards,

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch Division of License Renewal Office of
Nuclear Reactor Regulation

301-415-2871
Email: michael.marshali@nrc.gov

----- Original Message-----

From: Lamb, John

Sent: Friday, April 26, 2013 10:23 AM

To: Cook, William; Marshall, Michael

Cc: Khanna, Meena; Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew; Trapp, James
Subject: Question From Debbie Grinnell - Seabrook ASR

Importance: High

Bill & Michael,

| | C oS



- See question below from Debbie Grinnell on ASR. | am not clear what ASR RAIs she is referring to. RAls
from ASR Working Group or License Renewal? NRR DORL has not sent out any RAls regarding to ASR.

Thanks.

John

----- Original Message----~ )
From: Deborah Grinnel |mai|to:(b)(s) (A L{
Sent: Friday, April 26, 8:.4TAM

To: Lamb, John

Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's License Amendment Request to Revise
Seabrook Unit 1 Technical Specification Associated with Containment Enclosure Emergency Air Cleanup
System Surveillance Requirement .

John,

Can you tell me when the licensing branch actually writes/constructs the ( RAI) Requests for Additional
Information. for Seabrook, as

pertains the ASR issue, who? They are good although resubmitted

often numerous times to mentor/convince the industry of the correct answer.

Thanks,

Debbie
On Apr 25, 2013, at 8:11 PM, Lamb, John wrote:

> Dear Ms. Grinnell,

>

> It takes approximately 12 hours at most to fix the door.
>

> Thanks.

> John
> - sa
> From: Deborah Grinnell{|***
> Sent: Thursday, April 25, 2013 6:44 PM
> To: Lamb, John
> Subject: Re: Response: Issuance of Safety Evaluation RE: NexiEra's
> License Amendment Request to Revise Seabrook Unit 1 Technical
> Specification Associated with Containment Enclosure Emergency Air
> Cleanup System Surveillance Requirement
>
> Thank you. How long does it take to fix a door seal or latch when it
> is a priority? over 30 hours?
>
>
> Debbie
> On Apr 25, 2013, at 12:33 PM, Lamb, John wrote:
>
> Dear Ms. Grinnell;
>
> | understand that you have a question regarding the Seabrook CEEACS
> Amendment. | understand that your question is why does Seabrook need
> to open doors and if it is to get water out of the containment.
>
> Seabrook needs to open the doors if they need to perform maintenance
> on the doors, such as to fix a door seal or latch. Seabrook is not
2
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> opening doors to get water out of containment.
>

> Thanks.

> John

>



Lamb, John

From: Lamb, John

Sent: Friday, April 26, 2013 10:41 AM

To: Deborah Grinnell

Cc Khanna, Meena; Cook, William; Trapp, James; Marshall, Michael; Morey, Dennis; Dentel,
Glenn; Cataldo, Paul; Jennerich, Matthew; Plasse, Richard

Subject: Response: Question Regarding Seabrook ASR RAls

Importance: High

Dear Ms. Grinneli:

The Branch that has written the RAls regarding Seabrook ASR that you are referring to is the Projects Branch
1 in the Division of License Renewal in Office of Nuclear Reactor Regulation. The project manager for the
Seabrook License Renewal is Richard Plasse.

Thanks.
John

-----Original Message-----
From: Deborah Grinnel{[maitto]®® g\ 3N

Sent: Friday, April 26, 2073 8:41 AM

To: Lamb, John -

Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's License Amendment Request to Revise
Seabrook Unit 1 Technical Specification Associated with Containment Enclosure Emergency Air Cleanup
System Surveillance Requirement

John,

Can you tell me when the licensing branch actually writes/constructs the ( RAl) Requests for Additional
information. for Seabrook, as

pertains the ASR issue, who? They are good although resubmitted

often numerous times to mentor/convince the industry of the correct answer.

Thanks,

Debbie
On Apr 25, 2013, at 8:11 PM, Lamb, John wrote:

> Dear Ms. Grinnell,
>

> It takes approximately 12 hours at most to fix the door.
>

> Thanks.

> John

> - -
> From: Deborah Grinnel |®X® Be‘tt"

> Sent: Thursday, April 25, 2013644 PM

> To: Lamb, John

> Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's
> License Amendment Request to Revise Seabrook Unit 1 Technical

> Specification Associated with Containment Enclosure Emergency Air

1




> Cleanup System Surveillance Requirement
>
> Thank you. How long does it take to fix a door seal or latch when it

> is a priority? over 30 hours?
>

>
> Debbie
> On Apr 25, 2013, at 12:33 PM, Lamb, John wrote:

>

> Dear Ms. Grinnell:

>

> | understand that you have a question regarding the Seabrook CEEACS
> Amendment. | understand that your question is why does Seabrook need
> to open doors and if it is to get water out of the containment.

>

> Seabrook needs to open the doors if they need to perform maintenance
> on the doors, such as to fix a door seal or latch. Seabrook is not

> opening doors to get water out of containment.

>

> Thanks.

> John

>



i.éfni:_, John

————
From: Deborah Grinne!l@;;)(s) H € {,
Sent: Friday, April 26, 2 841 AM
To: Lamb, John
Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's License Amendment Request

to Revise Seabrook Unit 1 Technica! Specification Associated with Containment
Enclosure Emergency Air Cleanup System Surveillance Requirement

John,

Can you tell me when the licensing branch actually writes/constructs the ( RAl) Requests for Additional
Information. for Seabrook, as

pertains the ASR issue, who? They are good although resubmitted

often numerous times to mentar/convince the industry of the correct answer.

Thanks,

Debbie
On Apr 25, 2013, at 8:11 PM, Lamb, John wrote:

> Dear Ms. Grinnell,
>

> [ttakes approximately 12 hours at most to fix the door.
>

> Thanks.

> John

> From: Deborah Grinnel(|®® RESAS

> Sent: Thursday, April 252013 6:44 PM )

> To: Lamb, John :

> Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's
> License Amendment Request to Revise Seabrook Unit 1 Technical

> Specification Associated with Containment Enclosure Emergency Air
> Cleanup System Surveillance Requirement

>

> Thank you. How long does it take to fix a door seal or latch when it

> is a priority? over 30 hours?
>

>

> Debbie

> On Apr 25, 2013, at 12:33 PM, Lamb, John wrote:
>

> Dear Ms. Grinnell:

>

> | understand that you have a question regarding the Seabrook CEEACS
> Amendment. | understand that your question is why does Seabrook need
> to open doors and if it is to get water out of the containment.

>

> Seabrook needs to open the doors if they need to perform maintenance

> on the doors, such as to fix a door seal or latch. Seabrook is not

> opening doors to get water out of containment.
>

(65



> Thanks.
. <> John



3

.Lamb, John

— E——
From: Marshall, Michael ([ \ ‘
Sent: Friday, April 26, 2013 10:36 AM
To: Lamb, John
Cc Plasse, Richard; Morey, Dennis; Khanna, Meena
Subject: : RE: Question From Debbie Grinnell - Seabrook ASR
Rick Plasse

----- Original Message-----

From: Lamb, John

Sent: Friday, April 26, 2043 10:32 AM

To: Marshall, Michael; Cook, William

Cc: Khanna, Meena; Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew, Trapp, James; Erickson, Alice; Sheikh,
Abdul

Subject: RE: Question From Debbie Grinnell - Seabrook ASR

Michael,
Who is the Seabfook License Renewal PM since Pat Milano retired?

Thanks.
John

-----Original Message-----

From: Marshall, Michael

Sent: Friday, April 26, 2013 10:28 AM

To: Lamb, John; Cook, William

Cc: Khanna, Meena; Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew; Trapp, James: Erickson, Alice; Sheikh,
Abdul

Subject: RE: Question From Debbie Grinnell - Seabrook ASR

John,

| am assuming she is referring to the RAIs that we have issued as part of the Seabrook license renewal review.
We have the only ongoing licensing review that involves ASR that | am aware.

There is not much in the way of specifics in her question, but | can have may staff prepare a high level
response with a timeline of RAls that were issued concerning ASR. Are you looking for assistance in preparing
a response or just want an answer on which RAls that Ms. Grinnell is referring?

Best Regards,

Michael L. Marshall, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch Division of License Renewal Office of
Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.gov

CGlo



From: Lamb, John

Sent: Friday, April 26, 2013 10:23 AM

To: Cook, William; Marshall, Michael

Cc: Khanna, Meena; Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew; Trapp, James
Subject: Question From Debbie Grinnell - Seabrook ASR

Importance: High

Bill & Michael,

See question below from Debbie Grinnell on ASR. | am not clear what ASR RAls she is referring to. RAls
from ASR Working Group or License Renewal? NRR DORL has not sent out any RAls regarding to ASR.

Thanks.

John

----- Original Message-----__ - _
From: Deborah Grinnel®X® oy b
Sent: Friday, April 26, 2013 8:417 AM coer

To: Lamb, John :

Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's License Amendment Request to Revise
Seabrook Unit 1 Technical Specification Associated with Containment Enclosure Emergency Air Cleanup
System Surveillance Requirement

John,

Can you tell me when the licensing branch actually writes/constructs the ( RAl) Requests for Additional
Information. for Seabrook, as

pertains the ASR issue, who? They are good although resubmitted

often numerous times to mentor/convince the industry of the correct answer.

Thanks,

Debbie
On Apr 25, 2013, at 8:11 PM, Lamb, John wrote:

> Dear Ms. Grinnell,

>

> It takes approximately 12 hours at most to fix the door.
>

> Thanks.
> John

>

> From: Deborah Grinneli [©)®) TR
> Sent: Thursday, April 25,2013 6:44 PM )
> To: Lamb, John

> Subject: Re: Response: Issuance of Safety Evaluation RE: NexiEra's
> License Amendment Request to Revise Seabrook Unit 1 Technical

> Specification Associated with Containment Enclosure Emergency Air
> Cleanup System Surveillance Requirement

>

> Thank you. How long does it take to fix a door seal or latch when it

> is a priority? over 30 hours?

>

>

> Debbie




> On Apr 25, 2013, at 12:33 PM, Lamb, John wrote:

>

> Dear Ms. Grinnell:

>

> | understand that you have a question regarding the Seabrook CEEACS
> Amendment. | understand that your question is why does Seabrook need
> to open doors and if it is to get water out of the containment.

> .

> Seabrook needs to open the doors if they need to perform maintenance
> on the doors, such as to fix a door seal or latch. Seabrook is not

> opening doors to get water out of containment.

>

> Thanks.

> John
>



Lamb, John

.
From: Trapp, James |{ 1
Sent: Friday, April 26, 2013 10:28 AM
To: Lamb, John
Cc: Cook, William; Marshall, Michael; Khanna, Meena; Dentel, Glenn; Cataldo, Paul;
Jennerich, Matthew; Trapp, James
Subject: Re: Question From Debbie Grinnell - Seabrook ASR

| talked to her on Monday. She is talking about the LR RAls. She likes Michael's work but is not happy with
NextEra's response.

Sent via Divide i0OS

On Friday, April 26, 2013, 10:22:37 AM, "Lamb, John" <John.Lamb@nrc.gov> wrote:

Bill & Michael,

See question below from Debbie Grinnell on ASR. | am not clear what ASR RAIs she is referring to. RAls
from ASR Working Group or License Renewal? NRR DORL has not sent out any RAls regarding to ASR.

Thariks.
John

---—-0Original Message---- 2\
From: Deborah Grinnellyb)(s) l\
Sent: Friday, April 26, 2073 8:41 AM -
To: Lamb, John

Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra’s License Amendment Request to Revise
Seabrook Unit 1 Technical Specification Associated with Containment Enclosure Emergency Air Cleanup
System Surveillance Requirement

R
~0y

John,

Can you tell me when the licensing branch actually writes/constructs the ( RAI) Requests for Additional
Information. for Seabrook, as

pertains the ASR issue, who? They are good although resubmitted

often numerous times to mentor/convince the industry of the correct answer.

Thanks,

Debbie
On Apr 25, 2013, at 8:11 PM, Lamb, John wrote:

> Dear Ms. Grinnell,
>

> |t takes approximately 12 hours at most to fix the door.
>

> Thanks.
> John

> .

> From: Deborah Grinnell{*"® l i
> Sent: Thursday, April 25, 2013 6:44 PM -

1




+> To: Lamb, John
> Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's
> License Amendment Request to Revise Seabrook Unit 1 Technical
> Specification Associated with Containment Enclosure Emergency Air
> Cleanup System Surveillance Requirement
>
> Thank you. How long does it take to fix a door seal or latch when it
> is a priority? over 30 hours?
>
>
> Debbie
> On Apr 25, 2013, at 12:33 PM, Lamb, John wrote:
>
> Dear Ms. Grinnell:
>
> | understand that you have a question regarding the Seabrook CEEACS
> Amendment. | understand that your question is why does Seabrook need
> to open doors and if it is to get water out of the containment.
>
> Seabrook needs to open the doors if they need to perform maintenance
> on the doors, such as to fix a door seal or latch. Seabrook is not
> opening doors to get water out of containment.
>
> Thanks.

> John
>



Lamb, John

From: Deborah Grinnell @’)(6) I_l ¥ (o
Sent: Friday, April 26, 2013 10:53 AM

To: Lamb, John

Subject: Re: Response: Question Regarding Seabrook ASR RAls
Importance: High

I thought he was long gone. Is he back?

Debbie
On Apr 26, 2013, at 10:41 AM, Lamb, John wrote:

> Dear Ms. Grinnell:

>

> The Branch that has written the RAls regarding Seabrook ASR that you
> are referring to is the Projects Branch 1 in the Division of License

> Renewal in Office of Nuclear Reactor Regulation. The project manager
> for the Seabrook License Renewal is Richard Plasse.

>

> Thanks.

> John

> -----Original Message----- - 3

> From: Deborah Grinnell ()6) [ \,- (, {-r'
> Sent: Friday, April 26, 2073 8.4T7 AM -

> To: Lamb, John

> Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's
> License Amendment Request to Revise Seabrook Unit 1 Technical
> Specification Associated with Containment Enclosure Emergency Air
> Cleanup System Surveillance Requirement

>

> John,

>

> Can you tell me when the licensing branch actually writes/constructs
> the ( RAl) Requests for Additional Information. for Seabrook, as

> pertains the ASR issue, who? They are good although resubmitted
> often numerous times to mentor/convince the industry of the correct
> answer.

>

> Thanks,

>

> Debbie

> On Apr 25, 2013, at 8:11 PM, Lamb, John wrote:

>

>> Dear Ms. Grinnell,

>>

>> |t takes approximately 12 hours at most to fix the door.

>>

>> Thanks.

>> John

(6T



>> s

>> From: Deborah Grinnel|"*® B@Q

>> Sent: Thursday, April 25, 2013 6:44 PM

>> To: Lamb, John

>> Subject: Re: Response: Issuance of Safety Evaluation RE: NextEra's
>> License Amendment Request to Revise Seabrook Unit 1 Technical

>> Specification Associated with Containment Enclosure Emergency Air
>> Cleanup System Surveillance Requirement

>>

>> Thank you. How long does it take to fix a door seal or latch when it

>> js a priority? over 30 hours?

>>

>>

>> Debbie

>> On Apr 25, 2013, at 12:33 PM, Lamb, John wrote:

>>

>> Dear Ms. Grinnell:

>>

>> | understand that you have a question regarding the Seabrook CEEACS
>> Amendment. | understand that your question is why does Seabrook need
>> to open doors and if it is to get water out of the containment.

>>

>> Seabrook needs to open the doors if they need to perform maintenance
>> on the doors, such as to fix a door seal or latch. Seabrook is not

>> opening doors to get water out of containment.

>>

>> Thanks.

>> John

>>

>




Buford, Angela

R
From: Trapp, James
Sent: Tuesday, June 11, 2013 6:47 AM
To: Raymond, William; Cook, William; Buford, Angela; Sheikh, Abdul; Floyd, Niklas
Cc Dentel, Glenn; Cataldo, Paul; Jennerich, Matthew
Subject: FW: Call on Seabrook ASR
Attachments: Trapp letter.docx

FYI -1 have agreed to have a chat with this member of the public on Seabrook ASR.

From{[®®
Sent: Monday, June 10, 2013 5:43 PM
To: Trapp, James

Subject: Re: Call on Seabrook ASR

Attached is background to the upcoming conference call on ASR at Seabrook. If you can pick a time that works for you
on this Th or Fri or Mon of next week, | can be available.

Regards

Paul Brown

----- Original Message-----

From: Trapp, James <James.Trapp @nrc.gov>
To: gribrown {®X®) R
Sent: Mon, Jun 10, ‘04 pm A4
Subject: RE: Call on Seabrook ASR

Great to hear from you. Sounds like we can share thoughts sometime soon.
Again - really appreciate your interest and support.

Thank you!
—

From:|®)€)

Sent: Monday, June 10, 2013 1:03 PM
To: Trapp, James

Subject: Re: Call on Seabrook ASR

Yes | did get your e.mail and | am interested in chatting about Seabrook ASR. However, | have been travelling so it

has not been the best time. 1 am presently at an ASTM meeting, and coincidently participating in a C-9 subcommittee
meeting here on ASR, but will be home on Th-Fri.

it my time permits today or tomorrow, | will send you a brief outline of areas of interest as a basis tor a phone discussion.
If you have any preferred times for a chat on Th or Fri of this week, please let me know and | will hold that time open.

Regards

Paul Brown
----- Original Message-----

From: Trapp, James <James.Trapp @nrc.gov>
To: gribrown {®)®)

16



> before we respond. You mentioned the need for NexiFEra 1o file for a
> license amendment. Did you state that it would occur in 2016 afier the
> "Replica Project” study is completed and the data results released.

> Do you suspect it will be the last and then only open CAL item to

> be resolved?

>

> Does NextEra need to complete all CAL items before they file for a
> license amendment or just complete and submit data results from the '
> Replica Project”?

>

> They have been out of design basis since the ASR discovery. | am

> not clear about when they MUST submit a license amendment. What
> does the NRC process entail?

>

> What do you view as next steps with our expert?

>

> Thanks so much.

>

>

> Debbie

>

>

15



Marshall, Michael

From: Marshall, Michael

Sent: Tuesday, June 18, 2013 11:11 AM

To: Lubinski, John; Pelton, David

Subject: RESPONSE: Status of Seabrook Alkali-Silica Reaction Issue for Use at DE Counterparts

Meeting

Part 50 — Oversight Status

NRC Activities:

Next week on June 26™ and 27", Region 1 with support from DLR will be conducting the final inspection
to verify the actions in the CAL have been completed. Region 1 is currently drafting the second ASR
CAL inspection report. The first one was issued in December 2012. The CAL was issued in May 2012.
The CAL had 11 discrete items.

Next week on June 25", Region 1 has scheduled a joint briefing with Eric Leeds and Bill Dean to
discuss status of the Seabrook ASR issue and to obtain agreement with the path forward that includes:

o Closing the Seabrook ASR CAL,

o Keeping the Seabrook ASR Issue Working Group active with Region 1 as lead,

o Conducting a public meeting near site in September 2013 to share with public status of NRC
oversight of Seabrook ASR Issue,

o Include ASR as a sample in future PI&R inspections until ASR issue is fully addressed, and

o Leverage any DLR audits that may aid in oversight of licensee’s resolution of ASR issue; DLR
plans to conduct at least one audit during the beam test.

Licensee Activities:

Surveillance and inspection of structures for ASR is ongoing. Monitoring of specific locations with ASR
is ongoing.

Licensee is conducting tests to assess the impact of ASR on anchorage and the “strength” of the
structure are ongoing at the University of Texas at Austin to verify that current operability determination
is correct and their approach for managing the effects of ASR is consistent with their current licensing
basis. If the test does not support using methods in their current licensing basis, the licensee will likely
submit an amendment to modify their current licensing basis with new methods based on the test
results, :

Opinion/Commentary:

Note:

The actions the Region 1 has proposed are reasonable and commiserate with importance/urgency of
this issue. The early judgment of our engineers is still applicable; ASR is not an immediate threat to the
functions of the structures. The actions that the licensee has planned and the timetable to implement
their plan are reasonable and commiserate with importance/urgency of this issue.

The closure of the CAL will be a communication chalienge, because the Seabrook ASR issue will not
be fully resolved for at least a coupie more years. The resolution hinges on anchorage and beam tests
the licensee is sponsoring at the University of Texas at Austin that is currently scheduled for completion
in CY2015.

‘ (6



* Region 1 has lead on maintaining a public website concerning the Seabrook ASR

issue. http://www.nrc.gov/info-finder/reactor/seabrook/concrete-degradation.html. The site contain

links to many of the documents mentioned in this status update.

Outside of Scope
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Buford, Angela

From: Buford, Angela

Sent; Wednesday, July 24, 2013 9:37 AM

To: Trapp, James; Cook, William; Raymond, William; Floyd, Niklas
Subject: RE: Seabrook ASR Conference Call

Jim/all — In what caparity do we plan on responding to these comments?

From: Trapp, James

Sent: Tuesday, July 23, 2013 6:48 AM

To: Cook, William; Raymond, William; Floyd, Niklas; Buford, Angela
Subject: FW: Seabrook ASR Conference Call

FYI

From: Deborah Grinnelf[®©) J\

Sent: Monday, July 22, 2013 3:34 PM S
To: Trapp, James; Paul Brown; Sean Meyer LAV
Subject: Re: Seabrook ASR Conference Call o

Hello James,

Thank you for arranging a conference call concerning your SAITT
investigation of Seabrook's ASR with our expert, Paul Brown. We are
certainly encouraged that you intend to maintain an open dialog with
Paul Brown. Please find autached Paul's commentary on our conference
call, We will all be very keen to know what your response 10 his
comments will be and looking forward to the discussions thal follow.,

My Best,

Debbie

>

> I would like 10 maintain and open diajog with Dr. Brown as the
> onsile data and testing program resuits come in, if he is willing.
> | found his input to us was very useful.

> .

> |l am on vacation this week, but will be in the office all next week
> if you would like to talk.

>

> Thanks.

>

>

> ---e- Original Message---- [
> From: Deborah Grinneli®® /|\('-')¥_ 'S

> Sent: Tuesday, July 16, 2073 11:52 AM e
> To: Trapp, James

> Subject: Seabrook ASR Conference Call

>

> Hello James,

>

c70



> We were all encouraged to have you and Bill provide our expert, Paul
> Brown, responses 1o his concerns and questions concerning Seabrook’s
> extensive ASR degradation. We all appreciate that you read and

> utilized Paul's input in your SAITT Seabrook inspection. There is

> still so much information not shared with us. We have discussed the
> call and next steps. and will respond soon. We do have one question
> before we respond. You mentioned the need for NextEra to file for a
> license amendment. Did you state that it would occur in 2016 after the
> "Replica Project” study is completed and the data results released.

> Do you suspect it will be the last and then only open CAL item to

> be resolved?

>

> Does NextEra need to complete all CAL items before they file for a
> license amendment or just complete and submit data results from the ’
> Replica Project™?

>

> They have been out of design basis since the ASR discovery. T am

> not clear about when they MUST submit a license amendment. What
> does the NRC process entaii?

>

> What do you view as next steps with our expert?

>

> Thanks so much.

>

>

> Debbie

>

>



Marshall, Michael

From: Erickson, Alice .
Sent: Friday, July 26, 2013 1:38 PM
To: Marshall, Michael
Subject: RE: REQUEST: Draft Seabrook ASR CAL Follow-up Report for your review
Attachments: IR 2012-010 draft 7-23-13 - AE comments.docx
Follow Up Flag: Follow up
Flag Status: Completed
Categories: Urgent
Michael,
I've made comments through track changes in the attached file. *“*“° *' 5%
Outside of Scope
= \_/ Aqde Geo?
Alice ”"0 ¢ FoLA

From: Marshall, Michael . .

Sent: Wednesday, July 24, 2013 5:32 PM

To: Erickson, Alice

Subject: REQUEST: Draft Seabrook ASR CAL Follow-up Report for your review

Hello Alice,

Please, review the attached inspection report and provide me with any comments you may have by next
Tuesday. | will review the report in parallel. If you have time before you class next week, let's plan to compare
notes on Tuesday or Thursday morning.

Thanks,

Michael L. Marshali, Jr.

Chief

Aging Management of Structures, Electrical, and Systems Branch
Division of License Renewal

Office of Nuclear Reactor Regulation

301-415-2871
Email: michael.marshall@nrc.qov

From: Cook, William

Sent: Tuesday, July 23, 2013 5:28 PM

To: Trapp, James; Dentel, Glenn; Marshall, Michael; McMurtray, Anthony
Cc: Raymond, William; Cook, William; Buford, Angela; Floyd, Niklas
Subject: Draft Seabrook ASR CAL Follow-up Report for your review

Attached is the draft report for your early review and feedback. We would appreciate your review and
comments at your earliest convenience.

Thanks,
Bill Cook

C7i



ENCLOSURE

() UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
2100 RENAISSANCE BOULEVARD, SUITE 100
KING OF PRUSSIA, PENNSYLVANIA 18406-2713

REG
oA REGY,
S s

Mr. Kevin Walsh

Site Vice President’

Seabrook Nuclear Power Piant
NextEra Energy Seabrook, LLC
c/o Mr. Michael Ossing

P.O. Box 300

Seabrook, NH 03874

SUBJECT: SEABROOK STATION, UNIT NO. 1 - CONFIRMATORY ACTION LETTER
FOLLOW-UP INSPECTION - NRC INSPECTION REPORT 05000443/2012010

Dear Mr. Walsh:

On June 27, 2013, the U. S. Nuclear Regulatory Commission (NRC) completed a team
inspection at Seabrook Station, Unit No. 1. The enclosed inspection report documents the
inspection results, which were discussed with you and other members of your staff.

The team inspection examined activities conducted under your license as they relate to safety
and compliance with the Commission’s rules and regulations and with the conditions of your
license. Specifically, the team reviewed selected procedures and records, observed activities,
and interviewed station personnel regarding the adequacy of NextEra’s actions 10 address the
impact of Alkali-Silica Reaction (ASR) on reinforced concrete structures. The team reviewed
selected Confirmatory Action Letter (CAL) 1-2012-002 commitments for adequacy and closure.

The NRC determined that the eleven actions committed to in CAL have been satisfactorily
completed. The team independently verified that NextEra had appropriately assessed and
determined that all ASR affected structures remain operable. The team also confirmed that
your root cause evaluation was thorough and identified appropriate corrective actions.

Many important corrective actions necessary to resolve this issue are currently in progress.
These actions include your planned two year test program of ASR affected large scale concrete
specimens at the University of Texas, Ferguson Structural Engineering Laboratory (FSEL).
Therefore, while our review of the CAL items was completed during this inspection, the NRC will

continue to provide oversight of both NextEra's testing program at the FSEL and onsite ASR [

Comment [A1]: Is DLR planning io do this, or
the Region?

going to be in a future corresponderce? in
several paragraphs, we state thatthe CAL items
were reviewed and closed.

-1 Comment [A2]: Why is the lina! decision ‘;




K. Walsh 2

It should be noted that the inspection team results are based solely on Title 10 of the Code of
Federal Regulations (10 CFR) Part 50 requirements. The NRC is currentiy in the process of
conducting a separate review of the ASR issue as part of the license renewal process in
accordance with 10 CFR Part 54. As such, certain aspects of the ASR issue discussed may
also have applicability to the license renewal review and involve additional consideration and
require additional information beyond that discussed in this report.

In accordance with 10 CFR 2.390 of the NRCs "Rules of Practice,” a copy of this letter, its
enclosure, and your response (if any) will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records (PARS) component of the
NRC's document system (ADAMS). ADAMS is accessible from the NRC website at
http:/iwww.nrc.qov/reading-rm/adams. himl (the Public Electronic Reading Room).

Sincerely,

Raymond K. Lorson, Director
Division of Reactor Safety

Docket No. 50-443
License No: NPF-86

Enclosures:

1. Inspection Report No. 05000443/2012010
w/ Attachment. Supplemental Information

2. Confirmatory Action Letter 1-2012-002

cc w/encl: Distribution via ListServ
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U.S. NUCLEAR REGULATORY COMMISSION

REGION |
Docket No.: 50-443
License No.: NPF-86
Report No.: 05000443/2012010
Licensee: NexiEra Energy Seabrook, LLC
Facility: Seabrook Station, Unit No. 1
Location. Seabrook, New Hampshire 03874
Dates: . November 3, 2012 to April 30, 2013
Inspectors: W. Cook, Team Leader, Division of Reactor Safety (DRS)

S. Chaudhary, Reactor Inspector, DRS

W. Raymond, Senior Resident Inspector

A. Buford, Structural Engineer, Division of License Renewa! (DLR),
Office of Nuclear Reactor Regulation (NRR)

G. Thomas, Structural Engineer, Division of Engineering, NRR

A. Sheikh, Senior Structural Engineer, DLR, NRR

N. Floyd, Reactor Inspector, DRS

Approved by: James Trapp, Chief, Engineering Branch 1
Division of Reactor Safety

i Enclosure



2
SUMMARY OF FINDINGS

IR 05000443/2012010; 11/03/2012 - 06/27/2013; Seabrook Station, Unit No. 1; Confirmatory
Action Letter (CAL) Follow-up Inspection Report.

This report covered several weeks of onsite inspection at Seabrook Station, two weeks of
inspection at the Ferguson Structural Engineering Laboratory (FSEL) University of Texas —
Austin, and periodic in-office reviews, over the past eight months, by region based inspectors
and headquarters reviewers 1o assess the ladequacy of actions taken by NextEra to address the
occurrence of Alkali-Silica Reaction (ASR) in reinforced concrete structures at Seabrook

Station. The NRC’s program for overseeing the safe operation of commercial nuclear power ..---~| Comment [A3): Recommend using the same
"""""""""""""""""""""""""""" wording from Ihe cover letter (highlighted) for
congistency.

reactors is described in NUREG-1649, “Reactor Oversight Process,” Revision 4, dated
December 2006.

Cornerstone: Mitigating Systems

During this second CAL follow-up inspection, the team examined the remaining six
commitments documented in CAL No. 1-2012-002, dated May 16, 2012. The CAL items
reviewed and closed during this inspection were 2, 4, 7, 8, 9 and 11. In addition, a number of
observations documented in the first CAL follow-up inspection (NRC Inspection Report
05000443/2012009, Section 8.0) were reviewed and closed in this report. Closure of CAL Item
7 was administrative, in that, NextEra had withdrawn this commitment by letter dated December
13, 2012 (ML12362A323). NextEra's revision to this commitment was approved by the NRC as
documented in the CAL revision letter, dated January 14, 2013 (ML13014A555). Our
assessment of CAL ltem 7 and the remaining CAL items reviewed and closed are documented
in the enclosed inspection report.

The review and closure of each CAL item signifies the NRC's satisfactory assessment of
NextEra’'s commitments and planned corrective actions to address the non-conforming llkali- L [Comment [A4): Recommend deleting, of —]

silica reaction in Seabrook reinforced concrete structures. However, the completion of the CAL adding the word "condilion,”

follow-up inspections is not the completion of NRC review and oversight of NextEra's actions to
address the ASR issue. As discussed in the team's review of CAL Item 4 and the revised ASR
Project Corrective Action Plan (CAP), NextEra has implemented a number of ongoing activities,
in addition to the FSEL testing program to address ASR-affected structures. frhe details of the
NRC's plans to oversee these activities will be addressed separately.

_______________________ N 1 Comment [A5): 777 We don't have detailed ]
plans o do this, Jo we?

NexiEra's root cause evaluation (CAL Item 2) appropriately identified the significant causal and

contributing factors resulting in ASR impacting reinforced concrete structures at Seabrook

Station. NextEra's ASR Project CAP (CAL ltem 4) sufficiently captures the numerous corrective

actions taken and planned to address the ASR non-conforming condition, and remains a “living

document” to track the resolution of ASR at Seabrook Station.

Mortar Bar Testing (CAL Item 6, reference NRC Inspection Report 05000443/2012009) was
successfully completed and the results indicated sufficient reactive silica and alkali in the
Seabrook structures to fuel the progression of ASR for the foreseeable future. Consequently,
NextEra withdrew their commitment for Prism Testing (CAL ltem 7) and the NRC staff

2 Enclosure
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administratively closed this commitment. The team reviewed NextEra's large specimen testing
program technical specifications (CAL Item 8) and anchor testing program description (CAL
item 11} and concluded that these programs were sufficiently developed and described to
support an appropriate understanding of the testing plans and objectives.

NextEra implemented a number of enhancements to the Structures Monitoring Program (CAL
Item 9) to adequately monitor the progression of ASR, pending the completion and evaluation of
results from the large specimen testing program. The team concluded these monitoring actions
were consistent with currently available industry practices.

Lastly, the team reviewed and closed a number of observations discussed in the first CAL
Follow-up Inspection, including: pending structural evaluations (13); containment POD
observalions; core sample material property testing; quantification of pre-stressing effects of
ASR expansion; additional rebar examinations; crack indexing use in the SMP; and Phase 3
walkdown plans and schedule.

3 Enclosure



4
REPORT DETAILS
1.0 Background

Alkali-Silica Reaction (ASR) is a chemical reaction occurring in hardened concrete that can
change the physical properties of concrete and affect structural performance. In June 2009,
NextEra identified potential degradation in below-grade concrete structures at Seabrock In
August 2010, NextEra completed petrographic evaluation of concrete core samples, which
confirmed ASR as the degradation mechanism. The degraded condition in numerous Seabrook
Category | structures was evaluated in the Corrective Action Program via prompt operability
determinations {(PODs). The PODs were revised as new information became available and
improved analytical fechniques were incorporated.

NextEra initially used the results of mechanical testing of concrete cores to assess the degree of
structural degradation due to ASR. This is a traditional method described in American Concrete
Institute (ACI) 228.1R, "In-Place Methods to Estimate Concrete Strength,” for assessing existing
concrete structures. NextEra tested the cores for compressive strength and elastic modulus.
NextEra used the methods defined in construction and design code ACI 318-1971, “Building
Code Requirements for Reinforced Concrete,” 1o evaluate the structural capacity (operability) of
the ASR-affected structures. However, the mathematical relationships in AC!-318 are based on
empirical data from testing of non-degraded concrete, and these relationships may not be valid
for ASR-affected concrete. :

After further review of industry experience and literature pertaining to ASR, Nex|Era engineering
concluded that the core test data was not indicative of structural performance of ASR-affected
reinforced concrete structures. NexiEra’s engineering evaluation stated that once the cores are
removed from the structure, concrete core samples are no longer subject to the strains imposed
by the ASR-related expansion or restraints imposed by the steel reinforcing cage. The
engineering evaluation also stated that confinement provided by steel reinforcing bars (rebar)
and other restraints limit ASR expansion of the concrete within the structure and thereby limit
the adverse impact on structural performance. Therefore NextEra engineering concluded that
the reduction of mechanical properties observed in mechanical testing of cores was not
representative of in-situ concrete performance. Based on this conclusion, NextEra suspended
taking core samples to evaluate the concrete mechanical properties of structures impacted by
ASR and revised the operability assessment approach. NextEra's current approach for
assessing structural integrity and operability is to compare available design margins to an
assumed reduction in structural capacity due to ASR.

NextEra's operability evaluations were based upon an examination of available design margins
and a presumed ASR-caused reduction in structural design capacity for critical limit states. The
details of this methodology and related assumptions were developed in NextEra's Interim
Assessment (FP 100716). The assessment assumed lower bound values of structural capacity
for ASR-affected concrete for limit states based on research test data, primarily from small scale
test specimens. The assessment focused on the structural limit states that are the most
sensitive to ASR effects (i.e., out-of-plane shear capacity, lap splice development length, and
anchorage capacity). The assessment determined the structures were suitable for continued
service. A final operability assessment will be conducted by NextEra following evaluation of

4 Enclosure
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structural performance based on a proposed large scale testing program of beam specimens
representative of Seabrook reinforced concrete structures. The test program has been initiated
at the Ferguson Structural Engineering Laboratory at the University of Texas at Austin (UT-A),
with some testing (anchors) commenced in 2013 and large beam testing scheduled to be
completed by 2015. Based upon the siow progression of the ASR expansion, the current
operability evaluations, coupled with the Structures Monitoring Program six-month combined
crack indexing, provide reasonable assurance of continued structural operability until the testing
program is completed.

2.0 Confirmatory Action Letter 1-2012-002

Confirmatory Action Letter 1-2012-002, dated May 16, 2012, was written to confirm
commitments by NextEra (established during a meeting with NRC management and staff on
April 23, 2012) with regard to planned actions to evaluate ASR-affected reinforced concrete
structures at Seabrook Station. In response to the CAL, NextEra committed to provide
information to the NRC staff to assess the adequacy of NextEra's corrective actions to address
this significant condition adverse to quality. CAL 1-2012-002 is provided as an Enclosure to this
report. The NRC staff also formed a working group to provide appropriate oversight of
NextEra's activities to address ASR and to coordinate NRC inspection and review activities.
The ASR Working Group Charter (ML121250588) outlines the regulatory framework and
general acceptance criterion for NRC oversight and review of this issue. As documented in
NRC Inspection Report No. 05000443/2012009, dated December 3, 2012 (ML12338A283) CAL
tems 1, 3, 5, 6, and 10 were closed.

Based on the results of this inspection, the remaining six CAL ltems 2, 4, 7, 8, 9, and 11 aré
closed.

3.0  Review of Alkali-Silica Reaction Root Cause Evaluation (CAL Item 2)

Inspection Scope

As documented in Inspection Report No. 05000443/2012009, the team reviewed NextEra's
response to CAL ltem 2, “Submit the root cause for the organizational causes associated with
the occurrence of ASR at Seabrook Station and related corrective actions by May 25, 2012."
The licensee submitted their root cause evaluation (RCE) in a letter to the NRC dated May 24,
2012 (ML12151A396). Based upon the team's initial review, the inspeciors concluded that the
second root cause identified was not sufficiently characterized in NextEra’s May 24, 2012,
submittal. Specifically, NextEra did not clearly describe the personnel and organizational
factors that contributed to inadequacies in the Structures Monitoring Program (SMP) and the
failure of the Seabrook staff to have identified ASR degradation of reinforced concrete
structures sooner. The team discussed this observation with the responsible Seabrook staff
and NextEra determined that a revision to the RCE was warranted and revised the RCE to more
appropriately develop and characterize this second root cause and the associated corrective
actions.

NextEra submitted a revised RCE summary for NRC review in a letter dated May 1, 2013,
(ML13151A328, Enclosure 1). The team reviewed the revised RCE summary for clarity and
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appropriateness of associated corrective actions, consistent with guidance outlined in 10 CFR
Part 50, Appendix B, Criterion XVI, “Corrective Action,” and NextEra’'s Corrective Action
Program (CAP).

Findings and Observations

The team identified no findings. Based upon the team's review, CAL Item 2 is closed.

As documented in Enclosure 1 to the May 1, 2013 letter, NextEra summarized the two root
causes, as follows: RC1 - the ASR developed because the concrete mix design unknowingly
utilized a coarse aggregate that would, in the long term, contribute to ASR. Although the testing
was conducted in accordance with American Society for Testing and Materials (ASTM)
standards, those testing standards were subsequently identified as limited in their ability to
predict slow reactive aggregate that produced ASR in the long term; and RC2 — based on the
long standing organizational belief that ASR was not a credible failure mode due to the concrete
mix design, dispositions for Condition Reports involving groundwater intrusion or concrete
degradation, along with the structures health monitoring program did not consider the possibility
of ASR development. In addition, NextEra identified a contributing cause involving the failure of
the organization to prioritize groundwater elimination or mitigation resulting in more concrete
area exposed to moisture.

The team verified that NextEra had appropriately identified the root cause(s). The ASTM
concrete aggregate testing standards in effect at the time of plant construction were properly
implemented, but later determined to be ineffective in identifying slow reacting, ASR susceptible
aggregates. Those standards were subsequently revised by the industry and adopted by
NexiEra to prevent recurrence. NextEra’'s RCE concluded that the Structures Monitoring
Program (SMP) did not remain current with concrete industry operating experience and
associated failure modes, such as ASR. Contributing to the shortcomings in the SMP to have
identified this concrete degradation mechanism earlier was the "organizational mindset” that the
groundwater in-leakage was an operational nuisance and nothing more. Conseguently, station
and engineering staffs were insensitive to the potential detrimental effects of the ground water
infiltration and did not assess the long term impact on station structures. The team concluded
that NextEra's implementation of a broad periodic review process to ensure all systems and
component monitoring programs remain current and effective was determined an appropriale
correclive action for this causal factor.

4.0 Integrated Corrective Action Plan (CAL ltem 4)
In: io 0

CAL No. 1-2012-002 documented Nex{Era's commitment to submit by June 8, 2012, a
corrective action plan for the continued assessment of ASR in concrete structures at Seabrook
Station including development of remedial actions to mitigate the effects of ASR, where
warranted. By letter dated June 8, 2012 (ML12171A227), NexiEra submitted their integrated
corrective action plan (CAP) for NRC review. The CAP outlined the major elements of
diagnosis, evaluation, prognosis and mitigation of ASR-affected structures as understood at the
time. Since June 8, 2012, NexiEra has made considerable progress in refining the elements of
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this plan, implementing the initial phases, and more clearly defining and focusing future actions.
NextEra provided an updated ASR Project CAP in a letter dated May 1, 2013 (ML13151A328,
Enclosure 2) to document these plan changes.

During this inspection period, the team conducted numerous discussions, meetings, and
conference calls with NextEra, as well as onsite inspections at both Seabrook Station and UT-
Austin to review NextEra's actions to address the ASR-affected reinforced concrete structures.
From these interactions, the CAP has developed greater clarity of the necessary steps
(corrective actions) to address this non-conforming condition impacting safety-related reinforced
concrete structures. As previously documented in Inspection Report 05000443/2012009 and
detailed in other sections of this report, the team assessed the adequacy of completed and
ongoing ASR-related activities identified in the integrated CAP, consistent with guidance
oultlined in 10 CFR Pan 50, Appendix B, Criterion XVI, “Corrective Action,” and NextEra's
Quality Assurance Program.

Findings and Observations

The team identified no findings. Based upon the team's review, CAL Item 4 is closed.

NextEra’'s ASR project staff stated that they plan to maintain the ASR Project CAP as a “living
document” and will update it periodically to capture completion of activities and add new actions,
as appropriate.

5.0 Prism Testing Commitment Withdrawn (CAL Item 7)

Inspection Scope

CAL item 7 committed NextEra to “Complete long term aggregate expansion testing (ASTM C
1293, Concrete Prism Test) by June 30, 2013." The purpose of this CAL item was to determine,
in conjunction with the Mortar Bar Testing (CAL item 6), if the coarse aggregate contributing to
ASR in Seabrook reinforced concrete still contained sufficient reactive silica for the alkali-silica
reaction to continue long-term under the existing environmental conditions. Alternatively, these
tests could demonstrate that the progression of ASR at Seabrook maybe self-limiting due to the
depletion of reactive silica in the concrete. The Prism Test {as defined by ASTM C1293)
involves monitoring the expansion (by measurement of specimen elongation due to ASR) of the
test specimen (a molded concrete brick approximately 3 by 5 by 12 inches in length) over a one
year period. Expansion in excess of 0.04% is considered potentially deleterious and a positive
test for slow reactive aggregate. The Prism Test is similar to the Mortar Bar Test (reference
ASTM C1260), but has a duration of 14 days and an expansion limit of 0.1%.

Based upon the results of the completed Mortar Bar Expansion Testing (reference NRC
Inspection Report No. 05000443/2012009, Section 5.0), NextEra concluded that the available
quantities of silica in the concrete would not be depleted in the near term and that additional
confirmatory testing via the Prism Test method was not warranted. NextEra ran the Mortar Bar
Test several weeks beyond the 14-day test (terminated afler 103 days) and observed that the
alkali-silica reaction was still progressing at the conclusion of the test, indicating the presence of
sufficiently reactive aggregate to maintain ASR for a longer period of time. The team noted that
the Mortar Bar Test involved the reuse of aggregates from Seabrook test cores (concrete that
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had already experienced appreciable ASR) and similar aggregate from concrete not affected by
ASR. The side-by-side comparison of the test specimens showed no appreciable difference in
ASR progression or observed expansion rates. Accordingly, NextEra concluded the Prism Test
would add no significant knowledge to the condition assessment of Seabrook concrete.

NextEra concluded that all Seabrook reinforced structures are or may be affected by ASR,
unless specifically ruled-out by further analysis, such as petrographic examination. By letter
dated December 13, 2012, NextEra requested that CAL ltem 7 be deleted. As documented in
NRC letter dated January 14, 2013 (ML13014A555), the NRC accepted NextEra's technical
basis for deleting CAL Item 7.

Findings and Observations

No findings were identified. CAL ltem 7 is administratively closed.

6.0 Review of Technical Details of Large Specimen Testing Program (CAL [tem 8)

Inspection Scope

CAL Item 8 committed NextEra to “"Submit the technical details of the testing planned at the
contracted research and development facility by June 30, 2012." By letter dated June 21, 2012,
(ML12179A281) NextEra submitted the Shear and Lap Splice Testing overview prepared by the
Ferguson Structural Engineering Laboratory (FSEL) at the University of Texas at Austin, dated
March 15, 2012. The purpose of the test program, as described in the FSEL document, is to
provide sufficient data and insights to establish the current and future implications of ASR on
Seabrook reinforced concrete structures. Based upon limited available literature or test data
relative to the impact of ASR on walls without transverse reinforcements (the majority of
Seabrook ASR-affected structures) destructive testing of ASR-affected test specimens will be
conducted to evaluate the impact of ASR on out-of-plane shear strength and lap splice
development. The test specimens being prepared at FSEL will be of representative scale and
design, such that the test results may be correlated to Seabrook structures.

The team reviewed the June 21, 2012 submittal and conducted a conference call on December
18, 2012, with the NextEra and UT-Austin FSEL staff to discuss the merits of the proposed test
program. Based upon the complexity of the information discussed and follow-up inspection
activities, NextEra prepared a test program overview document and a detailed test specification
to supplement the June 21, 2012, CAL response letter. By letter dated May 1, 2013
(ML13151A328 redacted and ML13151A291 un-redacted) NextEra provided the NRC with the
“Seabrook Station - Specification for Shear and Reinforcement Anchorage Testing of ASR-
Affected Reinforced Congcrete,” (Enclosures 3 & 4) and *Approach for Shear and Reinforcement
Testing of Concrete Affected by Alkali Silica Reaction,” (Enclosure 5 & 6). Each of these
documents has a proprietary and non-proprietary version.

The team reviewed the revised testing specification and the associated overview document to
verify that the overall test program approach and application of test results would reasonably
address the Seabrook ASR-affected concrete non-conforming condition. The team discussed
the test program with the FSEL, MPR and responsible NextEra engineering staffs.
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Findings and Observations

No findings were identified. Based upon team review of the submitted testing program
documents and related inspection activities, the team concluded that NextEra has provided a
satisfactory explanation of the proposed large-scale specimen testing program, and CAL item 8
is closed.

The team concluded that NextEra's approach has technical merit. However, as documented in
NextEra's ASR Project CAP (ML 13151A328, Enclosure 2) the acceptance of the testing results
to resolve ASR concerns associated with design basis structural calculations will follow the
regulatory process for approval and will include evaluations pursuant to 10 CFR 50.59 and 10
CFR 50.90. As stated above, the submitted test plans satisfy NextEra's commitment to explain
the scope and depth of the large-scale specimen testing program.

7.0  Review of Structures Monitoring Program (CAL Item 9)

Inspection Scope

CAL ltem 9 commitied NextEra to implement an update to the Maintenance Rule (10CFR50.65)
Structures Monitoring Program (SMP) to include monitoring requirements for selected locations
in areas that exhibit ASR by July 15, 2012. NextEra issued Revision 2 to Structural Engineering
Standard 36180, “Structural Monitoring Program,” effective July 12, 2012. The primary changes
incorporated in Revision 2 to the SMP were: 1) performing periodic (every six months) crack
indexing measurements at 26 locations to collect quantitative information on the progression of
ASR expansion/degradation; 2) establishing crack width (1.0 mm or greater) and Combined
Crack Index (1.0 mm/m or greater) thresholds for conducting structural evaluations (reference
Foreign Print 100716, Seabrook Station: Impact of ASR on Concrete Structures and
Attachments); and 3) the addition of Federal Highway Administration (FHWA) document FHWA-
HIF-09-004, “Report on the Diagnosis, Prognosis, and Mitigation of Alkali-Silica Reaction in
Transportation Structures,” dated January 2010, as a reference.

The team reviewed the adequacy of these changes to the SMP to monitor ASR in Seabrook
reinforced concrete structures. While not endorsed by the NRC or committed to by NextEra in
Seabrook's licensing basis, the team used the American Concrete Institute (ACI) Committee
Report 349.3R-96, "Evaluation of Existing Nuclear Safety-Related Concrete Structures,” as a
reference to assess the adequacy of the revisions made to the SMP for monitoring the
progression of ASR.

Based in part on NRC observations, NextEra issued Revision 3 to the SMP on April 30, 2013.
The principle changes in Revision 3 of the SMP are: 1) the addition of periodic (every 30
months) combined crack indexing (CC1) measurements at 72 discrete locations identified as
Tier i (Acceptable with Deficiency) areas (CCI values between 0.5 mm/m and 1.0 mm/m, or
crack widths greater than 0.2 mm, but less than 1.0 mm) to collect quantitative information on
the progression of ASR expansion/degradation (this monitoring was being performed, but not
documented in the SMP); and, 2) inclusion of the periodic ground water sampling program for
monitoring of chemical attributes detrimental to concrete structures. During follow-up discussion
with the NextEra staff, the team noted that NextEra is considering additional SMP revisions,
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dependent upon the results of the large specimen test program and further engineering
evaluation. One of the revisions involves the installation of deep pins for monitoring of
expansion in the out-of-plane direction (reference NextEra's May 1, 2013, Response to
Confirmatory Action Letter (ML13151A328) Enclosure 2, ASR Project Corrective Action Plan).

Findings and Observations

The team identified no findings in this area. CAL ltem 9 is closed.

The team noted that changes made to the SMP to address ASR were generally consistent with
the evaluation and monitoring methods outlined in ACI 349.3R-96 The team confirmed that
NextEra had incorporated a three-tiered visual inspection criteria, as outlined in Sections 5.1
through 5.3 of AC1 349.3R-96. NextEra has also augmented this visual inspection criteria with
periodic (six-month and 30-month interval) CCl measurements and associated structural
evaluation thresholds based upon direct measurement (CCl) results. The CCI monitoring,
performed at 98 selected locations (including containment) was implemented by NextEra based
upon this method being a readily measurable indicator of ASR related progression and based,
in part, upon endorsement by FHWA and outlined in FHWA-HIF-09-004.

The crack growth monitoring provides a visual indication of the progression of ASR within a
reinforced concrete structure. The relative width and number of visible cracks may be
correlated to the overall progression of ASR and may be used to evaluate ASR impact on
structural performance. However, ASR cracking and crack propagation is closely associated
with the specific reinforcement design and structural loading. Accordingly, the adequacy of CCi
measurement as a long term structures monitoring methodology for Seabrook structures is
being further evaluated by NextEra as part of the UT-Austin FSEL testing program. The results
of the UT-Austin testing program is intended to be used to validate this methodology for
application at Seabrook.

Evaluation of infiltration water chemistry and groundwater monitoring: ACI 349.3R-96 discusses
environmental monitoring and related effects of aggressive water chemistry, including the
potential for leaching. Accordingly, NextEra has integrated the periodic monitoring of ground
water chemistry into the SMP (reference Revision 3, dated 4/30/2013, Attachment 4). NextEra
plans to investigate the expansion of the water chemistry monitoring program (reference AR No.
1758920-40) to include periodic analysis of infiltrated water (water that has migrated through
below grade reinforced concrete walls). The establishment of an initial baseline analysis and
continued periodic monitoring could provide some relative trend data for further evaiuation and
follow-up actions, as appropriate.

The team concluded that the implemented and planned SMP enhancements provide NextEra
with an improved program to assess the extent and degree of ASR progression and to more
thoroughly monitor the environmental factors contributing to ASR. NextEra’s initial SMP
revision (Revision 2) was adequate; however, the SMP Revision 3 enhancements include
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8.0 Review of Anchor Testing Program (CAL item 11)

Inspection Scope

The micro-cracking caused by ASR may adversely impact the structural capacity of anchors that
support safety-related piping, cable trays and other components. NextEra's initial operability
determinations were supported by anchor performance testing conducted on available ASR
degraded specimens previously fabricated at or obtained by FSEL, UT-Austin (reference FP
100718). As documented in Inspection Report 05000443/2012009, the initial testing
demonstrated satisfactory performance of the anchors in ASR-affected concrete during the
earlier stages of ASR progression. NextEra's evaluation also stated that the eventual reduction
in capacity due to ASR was sufficiently offset by established anchor manufacturer’s design
margins (FP 100716). However, based upon the limitations of the testing performed (on ASR-
affected test specimens of different composition and compressive strength than Seabrook
reinforced concrete structures) NextEra planned to conduct additional testing. The ptanned
testing involves anchors installed (both during specimen fabrication and post-fabrication) in
ASR-affected test specimens that more closely replicate the reinforced concrete structures and
anchor configurations at Seabrook.

By licensee letter dated December 13, 2012, (ML12362A323) NextEra requested a revision to
CAL Item 11 to address a schedule challenge to the targeted anchor testing program
completion date. NextEra also proposed redefining CAL Item 11 to be consistent with the
wording of CAL ltem 8, regarding large-scale specimen testing. Specifically, NextEra revised
their commitment to read, “Submit technical details of the anchor test program planned at the
contracted research and development facility by February 28, 2013.” The original commitment
read, "Complete anchor test program by December 31, 2012. Results will be available for NRC
review approximately 30 days after testing is complete." Based upon unexpected specimen
fabrication delays and the slow progression of accelerated ASR aging, NextEra identified that it
would not be possible to complete the anchor testing per the original commitment date. The
NRC accepted NextEra's revised commitment, as documented in NRC letter dated January 14,
2013 (ML13014A555).

The team reviewed the details and adequacy of NexiEra's anchor testing program as outlined in
the proprietary "Anchor Testing Program Overview," dated February 26, 2013. The anchor
testing program overview and associated testing specifications were docketed for NRC review
via NextEra letter dated February 28, 2013 (ML13088A218 redacted and ML13088A229 un-
redacted, dated March 15, 2013). The technical overview document and accompanying
specifications outline the major elements of the proposed anchor testing program, including the
key attributes of the fabrication of the test specimens, monitoring of the specimens as
accelerated ASR aging progresses, and the details of the testing of individual anchor bolt
configurations.

Findings and Observations
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The team identified no findings. Based upon the team's review, CAL item 11 is closed.

During the team’s visits to the UT-Austin FSEL, the team observed the conditions and controls
implemented for the aging of the test blocks and testing of concrete sample cylinders for
compressive strength and modulus of elasticity. The team witnessed appropriate
implementation of the testing procedures by FSEL staff and proper oversight of these activities
by the MPR quality assurance staff.

At the conclusion of this inspection, the desired level of ASR progression in the test blocks had
not been achieved to conduct the first round of ASR-affected anchor testing. The team
reviewed the results of the contro! specimen anchor testing completed in November 2012. The
purpose of the control specimen testing was to establish a baseline to determine the potential
reduction in anchor bolt capacity due to ASR. Review of the test data (reference MPR
Memorandum DRN 0326-0058-163, dated June 18, 2013) identified that all anchor bolts test
results were in agreement with calculated capacities and an appropriate baseline had been
established for comparison during future testing.

9.0 Review of Previously Identified Issues of Interest
9.1 Structural Evaluations for 13 Locations

As documented in Inspection Report 05000443/2012009, NextEra identified 26 locations
(including contamment) as havmg patterned crackmg with a CC) of greater than 1.0mm/m. In
evaluation. NexiEra's lntenm Assessment documented an engmeermg judgment that biased
the performance of detailed structural evaluations to the 11 locations with a CCl > 1.5 mm/m.
The locations with a CCI of between 1.0 and 1.5 mm/m (13 locations) were considered bounded
by the 11 areas subjected to a detailed evaluation. The lack of a documented structural
evaluation for the 13 locations with a CCl of between 1.0 and 1.5 mm/m was a minor
performance deficiency which NextEra entered into the Corrective Action Program (AR 1804477
and AR 1819080). During this inspection, the team reviewed Calculation C-S-10168, Revision
1, and FP 100716, "Seabrook Station: Impact of Alkali-Silica Reaction on Concrete Structures
and Attachments,” Revision 2, which incorporated the additional evaluations for the 13
locations.

The evaluation methodology included reviewing the original calculations that govern the design
of the structures to determine the design parameters associated with the general area of ASR
degradation. The structural member’s load demand and capacity were then noted and the
margin calculated for comparison against the potential reductions in load capacities caused by
ASR. The assumed reductions in capacity were determined based on lower bound vaiues
established in industry literature. A summary of the evaluation results was provided in Table 3°
of FP100716, Revision 2. For areas where design margins were insufficient to offset assumed
reductions, further review was performed to recapture margin. Specifically, for two areas
(Electric Tunnel and Discharge Structure), the design calculation used conservative load factors
which were lowered to establish more representative demand loads, as described in Calcutation
C-5-1-10168, Revision 1. NextEra demonstrated additional margin to assure structural integrity
despite the assumed reduction in capacily due to ASR. However, in the calculation for Electric
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Tunnel area MF101 (C-S-1-10168, pg 30), NextEra reduced the hydrostatic load factor (1.4) to
achieve a more realistic load demand. NextEra plans to credit the 1.4 load factor in the load
demand calculation to establish full qualification per the Final Safety Evaluation Report (FSAR)
licensing basis in the final operability determination, following completion of the testing program
at UT-Austin.

The team concluded that NextEra's initial approach to perform a bounding analysis for areas
with CCl >1.5 mm/m was not conservative, because the design margins vary in each structural
member of each reinforced concrete structure. This conclusion highlights the need, once the
impact of the ASR degradation on structural capacities is determined from the UT-Austin FSEL
test program, for NextEra to closely review the design calculations for each ASR impacted area
to assure margins remain acceptable without having to remove or reduce the load factors
assumed in the current licensing basis.

9.2  Review of Core Sample Material Property Testing

As documented in Inspection Report 05000443/2012009, Section 3.2.9, the NRC planned to
reexamine the need of additional core sampling of Seabrook structures for the purpose of
monitoring and assessing the condition of ASR-affected reinforced concrete. For the long term,
NextEra has elected to evaluate structurai performance (operability) of the Seabrook ASR-
affected reinforced concrete structures by developing a testing program involving large
specimens that are fabricated to closely replicate the Seabrook concrete and reinforcement
design. NexiEra has pursued this method, instead of conducting detailed material properties
testing of core samples, based upon available laboratory testing and data that indicates that
measurable material properties of removed cores do not, under all circumstances, accurately
represent the “in situ” mechanical properties of the concrete. The reason for the difference is
that prior to removal of the core sample, that concrete specimen was subjected to the specific
structural compressive stresses (dead loads, live loads, and hydrostatic loads) and
reinforcement bar restraints of its location within the structural member. When removed from
the structural member, that concrete specimen is wholly unrestrained. In addition, as identified
in the associated core sampling standard (ASTM C42, “Standard Test Method for Obtaining and
Testing Drilled Cores and Sawed Beams of Concrete”) core sample test results may be
“....affected by many factors such as the strength level of the concrete, the in-place temperature
and moisture histories, the degree of consolidation, batch-to-batch variability, the strength-gain
characteristics of the concrete, the condition of the coring apparatus, and the care used in
removing cores.”

Team review of this issue has identified two general approaches to gaining an informed
understanding of the impact of ASR on reinforced concrete structures. One approach is that
being taken by NextEra to assess the overall structural performance of an ASR-affected
structural member, much like (but not the same) as the performance of a load test prescribed by
ACI 318, "Building Code Requirements for Structural Concrete,” Chapter 20, “Strength B
Evaluation of Existing Structures,” Whereas, the alternative approach involves analytical .. | Comment [AB]: Is it necessary to compare tne
evaluations using as an input the measureable steel and concrete material property values Seabrook approach L0 he recamimandations
derived from samples from the affected structure, also recognized by ACI 318, Chapter 20. described in Chapter 20 of AC 3187
NexiEra is challenged to appropriately correlate the test program results to the Seabrook
structures. Accordingly, NextEra plans to take additional core samples from both the test
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specimens and the Seabrook structures to better correlate the large specimen test results using
petrography and mechanical testing.

9.3 Containment Prompt Operability Determination (POD) and Pre-stressing Effects of
ASR

As discussed in Inspection Report 05000443/20120089, the team noted that the confinement
provided by the steel reinforcement bar (rebar) cage restrains ASR expansion resulting in ASR-
induced or “chemical” pre-stressing of affected structural members. The team observed that
NextEra had provided a qualitative explanation of this condition in the Interim Assessment (FP
1007 16), and in the containment structural evaluation and prompt operability determination
(POD) (AR 1804477). The team concluded that a quantitative evaluation of this condition may
be warranted to address this aspect of the non-conforming ASR condition.

During this ingpection, the team discussed the impact of ASR-induced pre-stressing on
reinforced concrete structures with NextEra's ASR Project Team and reviewed NextEra’s
assessment in AR/POD 1804477. The effect of “chemical” pre-stressing is to both increase the
compressive stresses in the concrete (within the rebar cage) and to increase the tensile
stresses in the rebar, as long as the rebar cage restraint is sustained. Similar to fabricated pre-
stressed concrete structural members, the ultimate load carrying capacity of the reinforced
member is not significantly changed by the ASR-induced pre-stress. Due to pre-siressing the
load sharing between the concrete and steel reinforcement bars is altered, resulting in a stiffer
structure that replicates a member fabricated with higher compressive strength concrete and
steel reinforcements that functions closer to established yield limits. The team concluded that
the ASR-induced pre-stressing may result in some beneficial effects in terms of structural
stiffness, but agreed with NextEra's engineering evaluation that this additional structural
stiffness, cannot be credited for structural design purposes. Further, ASR conditions may resuit
in the steel reinforcement strain limits being exceeded that could challenge the structural
performance of the rebar.

The team noted that NextEra had not quantified the ASR induced stresses in the concrete
reinforcement. The team also noted that although the crack index had been measured at three
containment locations, absent quantitative analyses, NextEra has not shown that the
containment reinforcement was below yield. Further, the team noted that the current design
code for containment (ASME Section llI, 1871) does not allow containment reinforcement
strains to be above yield “...... in order to keep the containment basically elastic under service
load conditions and below the range of general yield under factored primary loads, the allowable
stresses and strains in this subsection shall not be exceeded.”

The team noted, based on measured CCl data, that it may be possible for strains in
containment reinforcement 1o be above yield. However, this condition is not certain absent a
definitive correlation between the containment CCl values and stress/strain in the rebar. This
matter was discussed with NexiEra representatives who stated actions would be taken
(reference AR/POD 1804477) to determine the effects of ASR relative 1o the containment
design code requirements.
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The team concluded that was no significant safely concern with reinforcement strain at this time
because: (1) the containment is heavily reinforced and ASR is highly localized affecting a small
percentage of containment area, (2) the concrete stain (crack index) measured al the surface
might not reflect the condition of the reinforcement; (3) the expansion noted at the containment
location with highest crack index (mechanical penetration room, 270 degree azimuth) may be

surface shrinkage and not ASR, based upon the absence of confirmalory petrography; and, (4) .. -

the integrated leak rate test in 2010 showed the containment returing to preesisting conditions.
See Section 9.6 of this repont, "Planned Regulatory Actions,"” which describes NextEra's plans to
address the containment non-conforming condition within the corrective action program.

9.4 Assessment of the Need for Further Rebar Examinations

As documented in Inspection Report 05000443/2012009, Section 3.2.9, the NRC reviewed the
potential for ASR having an adverse impact on rebar. NextEra and their engineering
consuitants had concluded that rebar is unaffected by ASR-degraded concrete unless the cover
concrete is severely damaged and the rebar is exposed. They concluded that in spite of the
alkali-silica reaction, ample alkali would remain in the concrete to preserve the condition of the
rebar and preclude a corrosive environment.

The team determined that NextEra's position was acceptable. Based upon the examination of
Seabrook rebar, although limited, and review of available industry operating experience
associated with reinforced concrete degradation mechanism, the team concluded that at the

current level of ASR there is no evidence to suggest that the reinforcing steel bars at Seabrook
are corroding. In accordance with the Seabrook SMP and their referenced American Concrete
Institute 349.3R-96, “Evaluation of Existing Nuclear Safety Related Concrete Structures,”
periodic visual inspections (signs of leaching, staining, spalling and popouts) coupled with soil
and groundwater testing for aggressive chemistry conditions (chlorides, sulfates and pH)
provide appropriate monitoring and industry recommended detection methodology. {nspections
conducted have not identified any iron oxide staining attributed to rebar corrosion on any ASR-
affected concrete structures at Seabrook. Consequently, the team has concluded that no
additional rebar examinations (removing the cover concrete to expose rebar for visual
inspection) are currently warranted.

9.5 Use of Combined Crack Indexing for Structures Monitoring Program

As previously documented in Inspection Report 05000443/2012009, Section 6.0, the team
planned to examine NextEra's basis for using Combined Crack Indexing (CCl) as the primary
SMP method to monitor the progression of ASR in Seabrook structures. The team noted that
the basis for NextEra's selection of CCl for monitoring, as endorsed by the FHWA, is that CCI
provides a direct visual and measurable method for the detection and monitoring of ASR
progression. Although the objective of NextEra's UT-Austin testing program is to establish and
correlate the degree of ASR progression to overall structural performance, the interim use of the
CCI method and the 6-month interval measurements taken, lo date, provide reasonable
assurance that the level of degradation due to ASR remains essentially the same and that the
progression rate is low. As such, the bounding engineering calculations and associated prompt
operability determinations remain valid.

Comment [A9): | think this statement may
give the wrong impression. i.e.. if they were to
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ASR. would there be a significant safety
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Best available information concerning the impact of ASR on a structural member indicates that
the formation of ASR gel within the concrete matrix, and subsequent absorption of more water
by that gel, results in gel expansion that generates stresses within the concrete matrix. These
expansion stresses are both absorbed and transferred between the concrete and reinforcing
steel bars, until eventually revealed by the patterned cracking (stress relief) on unrestrained
and/or exposed surfaces of the affected structure. For structures that are not triaxially
reinforced (as many of the walls at Seabrook Station, having only inner and outer surface
horizontal and vertical reinforcements, but no through-wall struts or ties) the potential exist for
some undetected out-of-plane crack formation and a potential undetected structural )
performance impact. As documented in Section 6, the large-scale testing program is intending
to provide additional insights to the overall performance of these structura! wall designs.

In support of the use of CClI, which is a two-dimensional concrete surface measurement,
NextEra is developing plans to install deep pins in ASR-affected walls at Seabrook to better
monitor ASR progression. The large scale test specimens fabricated at the UT-Austin facility
include three-dimensional through-wall pin placements which will provide a more
comprehensive measurement of the ASR expansion and associated impact on structural
performance. NextEra hopes to install similar deep pins at the site in order to better correlate
the UT-Austin testing results and the two-dimensional CCI data to actual structural performance.

As stated above, within the confines of the reinforcement cage, the ASR expansion is restrained
and some of the expansion stresses are transferred to longitudinal strain in the reinforcing bars.
As long as, neither the tensile strength of the concrete nor the steel rebar yield strength is
compromised (exceed elastic limits), no visible cracking (stress relief) is expected. The amount
of restraint imposed by the rebar cage is dependent upon the type, size and design of the rebar
used. More heavily reinforced structures resist ASR expansion and may depict a different level
of surface cracking compared to a fightly or non-reinforced structure with a similar degree of
ASR progression,

9.6  Planned Regulatory Actions .

As discussed in Section 6.0 above, and in NextEra's ASR Project CAP, the crediting the FSEL
test results for demonstrating current and longer term operability of ASR-affected reinforced
concrete structures will be evaluated pursuant to 10CFR50.59 and 10CFR50.90 (license
amendment request). The team concluded that this approach appears reasonable and
consistent with existing regulatory processes.

The team notes that Combined Crack Indexing (CCI) may become the principle method used by
NextEra for monitoring the progression of ASR in affected structures. However, this method is
not recognized by NRC regulatory and design standards, and is not within the current Seabrook

licensing basis. Pending the results of the FSEL testing program, NexiEra may propose the use _....--{ Comment [A11]: I'm not sura why the methou
of this methodology for assessing current and future operability of ASR-affected structures. 'c"[gf“"m"*' would have to be part of the

9.7  ASR Impact on Containment

As part of NextEra's extent of condition review, evidence of ASR was identified on the exterior
surface of containment structure. NextEra initiated a prompt operability determination (No.
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1804477) and concluded containment was fully operable and capable of meeting all its design
basis functions, with some reduced margin. At the conclusion of this inspection, NextEra had
not yet developed a plan for resolving this non-conforming condition. As this issue has been
documented in the Seabrook CAP with an open operability determination, resolution of the issue
will be monitored via the ROP baseline inspection activities.

10.0 Review of Six-Month Combined Crack Indexing Data

Inspection Scope

The team reviewed the periodic concrete expansion measurements for ASR-impacted Seabrook
structures. Specifically, the team examined the supporting documentation for the ASR Crack
Index Report dated March 18, 2013 (FP 100811) and the ASR Expansion Measurements
Report dated March 18, 2013 (FP100812). The team also conducted interviews and
discussions with the responsible NextEra engineering staff. The team used 10 CFR Part 50,
Appendix B, Criterion XVI, "Corrective Action,” and Criterion XI, "Test Control,” as the regulatory
guidance to assess the adequacy of NextEra's actions to address ASR-affected reinforced
concrete structures.

Findings and Observations

No findings were identified. Overall, the combined ¢rack index (CCl) data show some evidence
of continued ASR degradation, but the expansion data (pin to pin measurements) showed no
significant changes. There was no change in the CCI data for the containment, but the Electric
Tunnel and the Primary Auxiliary Building/Residual Heat Removal (PAB/RHR) vault both show a
positive trend in CCl value in the six months since June 2012. While this may be the resuit of
seasonal affects, ASR degradation appears to be ongoing in some Seabrook structures as
indicated by some minor incremental crack growth. Collectively, the CCl measurements
indicate essentially no structural changes; and therefore no challenges to the conclusions in the
current ASR-affected structures’ prompt operability determinations. The team noted NextEra's
plans to continue the 6-month CCI measurements to establish a stable trend in observable ASR
expansion for each uniquely ASR-affected structure. Continued periodic measurements should
eliminate the potential influence of seasonal ambient temperature changes from the trend
results.

CCI Measurements

In the ASR Crack Index Report (FP100811), NextEra measured CC! values for 26 locations in
the monitoring program and compared the results to the data taken in June 2012. The CCl data
shows an apparent increase in most (18 of 26) of the monitored locations. NextEra identified
that the CCls measured in December 2012 appears larger than the CC| data measured in June
2012. NextEra concluded the apparent increase in CCl values was due to seasonal
temperature variations because the concrete {in December) was significantly colder, which may
cause the concrete to contract between the cracks, increasing the apparent crack widths.

The team noted that 3 of 7 monitored locations on the exterior of plant buildings (above grade
and more susceptible to seasonal temperature and moisture variations), showed a decrease in

17 Enclosure
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CCl from June to December. Further, 15 of 18 areas showing an increase in crack index were
areas monitored on interior buildings surfaces and/or below grade; and therefore less
susceptible to seasonal temperature variations. In particular, the Electric Tunnel (areas 3b, 4,
and 5) and the PAB/RHR Vault (areas 17, 18, 22, and 23) all show a CC! value increase of

- between 0.20 to 0.26 mm/m compared to June 2012. These interior, below-grade areas have
been chronically wet from ground water infiltration. The team noted there was no change in the
CCl values for the Containment Building (Location 14 - Mechanical Penetration MF102-01). -

As reported by NextEra, uneven cracking (total crack width in one direction is much larger than
in the other direction) and measured larger cracks were identified in the horizontal direction
compared to the vertical. The team observed that, over the iong term, averaging the horizontal
and vertical CCl values may be an adequate representation of overall changes due to ASR of
the specific structural member. However, the practice of averaging the horizontal and vertical
CCl values is different than outlined by available industry guidance (FHWA-HIF-09-004) that
recognizes the influence of reinforcements on crack growth. Thus, reporting an averaged CC)
vice directional CCl values separately, could mask the expansion in a preferred direction and
hamper the identification of a trend, in the short term. NextEra acknowledged this team
observation and initiated a Condition Report (CR 1758920-39) to evaluate this issue.

The team also noted that NextEra revised the method of calculating CCl in the recent 6-month
measurement report (December 2012). The CCIl measurement reporting method was changed
to account for the use of rectangular grids to determine crack index, and thereby normalize
index to the total number of lines in the both directions. 1n so doing, NextEra recalculated the
CCi values for the December 2011 and June 2012 data to eliminate potential biasing errors.
The team concluded that NextEra's more consistent use of a calcutation method would aid the
identification of apparent trends.

Structure Expansion Measurements

In the Expansion Measurement Report (FP100812), NextEra performed measurements
between pins embedded in the surface of plant buildings at the 26 established CC| monitoring
locations. The 26 monitored locations were selected from the 131 locations identified in the
ASR Walkdown Report (reference FP100705) which exhibited the highest visible ASR-
associated distress. NextEra noted a null result for expansion measurements between pins in
most of the 26 monitored locations. Specifically, data recorded in most (436) measurement
lines showed no significant changes compared lo the baseline data. However, for 5 of the 436
measurement lines, NextEra noted length changes that were unexpected. Further, NextEra
noted that the gage points at CCI monitoring locations 1, 9, and 14 had moved out of range of
the measurement instrument. NexiEra plans to evaluate these locations further.

The team noted that the crack index data shows apparent increase when expansion data in 2-
dimensions shows no change. It appears that the Cl data better reflects expansion (strain) in
the structure compared to the expansion measurements in only 2-dimensions, which may not be
a complete indicator of changes in the structure. The team noted that NextEra plans to add
deep pins to ASR impacted walls in the monitored locations that will allow expansion
measurements in the third direction.
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11.0 Review of Adequacy of Revisions to the Phase 3 Walkdown Plans and Schedule

Inspection Scope

During the previous inspection, the team reviewed the overall thoroughness of NextEra's
completed and planned ASR walkdown activities conducted in accordance with FP 100642,
*ASR Walkdown Scope,” Revision 1, and documented in FP 100705, "Seabrook Station:
Summary of Alkali Silica Reaction Walkdown Results,” Revision 0. At the time of the inspection,
not all of the potentially affected structures had been examined and NextEra had drafted a
tentative schedule for the completion of the Phase 3 (areas not readily accessible) walkdowns.
During this inspection, the team assessed NextEra's final Phase 3 schedule for completeness
and to ensure a timely examination of the extent of condition of ASR-affected structures.

Findings and Observations

No findings were identified.

NextEra's ASR extent of condition structures walkdown is being conducted in three phases.
Phase 1 involved examination of readily accessible areas of interest; Phase 2 inciuded
examination of coated surfaces identified during Phase 1 inspections (coatings had to be
removed to expose the concrete surfaces), and Phase 3 examines normally inaccessible
structures and areas {e.g. high radiation, manholes, etc.) which have or will be inspected at the
earliest opportunity (e.g. routine maintenance or outage activities). Team examination of the
Phase 3 walkdown areas identified a minor documentation issue (in addition to the previously
documented containment IWL inspection oversight) that the spent fuel pool (SFP) reinforced
concrete walls were not included in the planned Phase 3 walkdown, The SFP walls pose a
particular challenge to NextEra due to the limited accessibility of the concrete surfaces. At the
conclusion of this inspection, NextEra was working to complete their evaluation of various
methods to assess the SFP concrete walls. A target date of June 30, 2013 was established to
develop the necessary steps to accomplish this task (reference ASR Project Corrective Action
Plan, revised April 2013). NextEra had already initiated plans to remove a core sample from the
SFP telltale sump, per an earlier commitment made under the license renewal process
(reference ).

The team assessed the Phase 3 walkdown schedule and concluded the target dates for
completion were reasonable. With respect to completing a comprehensive examination of the
containment structure, the team concluded that performing this inspection concurrent with the
scheduled 2015 refueling outage IWL examination was appropriate and commensurate with the
safety significance of the issue. The balance of the Phase 3 extent of condition walkdowns are
scheduled for completion in mid-to-late 2013 and during the April 2014 refueling outage. In
summary, the team concluded that NextEra's completed and planned extent of condition
reviews for identification of ASR-affected reinforced concrete structures was appropriate.

12.0 Aircraft Impact Review

Inspection Scope
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The team reviewed NextEra's evaluation of the aircraft impact study performed in response to
the identification of ASR. The aircraft impact study for Seabrook containment is described in
UFSAR Section 3.8.1.3 and Appendix 2P. As noted in the Updated Final Safety Analysis
Report (UFSAR), the postulated aircraft impact load is not combined with any other containment
transient design loading. Further, the study assumes the impact area to be on the dome just
above the spring line.

Findings and Observations

No findings were identified.

The effects of an aircrafl impact were found not to be controlling for overall containment design
considerations. Also, the analysis assumes that the enclosure building fails when struck by the
aircraft and deforms until the aircraft contacts the containment structure. The containment
enclosure building design and analysis is described in UFSAR Section 3.8.4. NexiEra's
evaluation states that ASR has only been identified in below grade elevations of the
containment and containment enclosure buildings, where sufficient moisture has contributed to
ASR progression. To date, no above grade (or vicinity of the anticipated aircraft impact area)
evidence of ASR has been identified on containmeni. As discussed in Section 11, a detailed
ASR inspection in conjunction with the IWL examination will be conducted in 2015. Accordingly,
NextEra has concluded that the Seabrook aircraft impact study remains valid and unaffected,
based upon engineering evaluations of other ASR-affected reinforced concrete structures
completed, to date.

13.0 UT-Austin Ferguson Structural Engineering Laboratory Visits

Scope of Review

On two separate occasions, members of the team visited the UT-Austin testing facility to
observe ongoing activities and inspect general facility quality assurance and control measures
as implement per NextEra's regulatory obligations. The team noted that NextEra has
contractual agreements with MPR Associates and the UT-Austin Ferguson Structural
Engineering Laboratory to oversee and conduct, respectively, the ASR large scale testing
program. The team toured the facility, including. main fabrication and testing areas with
overhead crane lifting capabilities, outside exposed and protected (green house) specimen
curing areas, with continuous or cyclic wetting and drying capability; aggregate and sand
storage yard; and office and laboratory spaces for storage and use of calibration and test
equipment, as well as, environmentally controlled storage units for a variety of mortar bar,
prism, and concrete cylinder test specimens. The team examined the large block anchor bolt
test specimens, including the control specimen block which had been tested. The team also
witnessed fabrication of the second large shear and lap-splice test beam, and some testing of
cylinders for compressive strength and Modulus of Elasticity determination,

Findings and Observations
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No findings were identified. The team verified appropriate oversight and quality control
practices being implemented. Direct oversight by both UT-Austin supervisory staff and MPR
engineers was evident and effective.

14.0 Meetings, including Exit
On June 27, 2013, the team conducted an exit meeting to discuss the preliminary findings and
observations with Mr. Kevin Walsh, Site Vice President, and other members of Seabrook

Station staff. The inspectors verified that no proprietary information was retained by the
inspectors or documented in this report.
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Mr. Kevin Walsh

Site Vice President

Seabrook Nuclear Power Plant
NextEra Energy Seabrook, LLC
c/o Mr Michael Ossing

P.O. Box 300

Seabrook, NH 03874

SUBJECT: SEABROOK STATION, UNIT NO. 1 - CONFIRMATORY ACTION LETTER
FOLLOW-UP INSPECTION - NRC INSPECTION REPORT 05000443/2012010

Dear Mr, Walsh:

On June 27, 2013, the U. S. Nuciear Regulatory Commission (NRC) completed a team
inspection at Seabrook Station, Unit No. 1. The enclosed inspection report documents the
inspection results, which were discussed with you and other members of your staff.

The team inspection examined activities conducted under your license as they relate to safety
and compliance with the Commission’s rules and regulations and with the conditions of your
license. Specifically, the team reviewed selected procedures and records, observed activities,
and interviewed station personnel regarding the adequacy of NextEra's actions to address the
impact of Alkali-Silica Reaction (ASR) on reinforced concrete structures. The team reviewed
selected Confirmatory Action Letter (CAL) 1-2012-002 commitments for adequacy and closure.

The NRC determined that the eleven actions committed to in CAL have been satisfactorily
completed. The team independently verified that NextEra had appropriately assessed and

" determined that all ASR affected structures remain operable. The team also confirmed that
your root cause evaluation was thorough and identified appropriate corrective actions.

Many important corrective actions necessary to resolve this issue are currently in progress.
These actions include your planned two year test program of ASR affected large scale concrete
specimens at the University of Texas, Ferguson Structural Engineering Laboratory (FSEL).
Therefore, while our review of the CAL items was completed during this inspection, the NRC will
continue to provide oversight of both NextEra's testing program at the FSEL and onsite ASR
related activities. Our final decision regarding closure of the CAL will be provided to NextEra in
a future correspondence.



K. Walsh 2

It should be noted that the inspection team results are based solely on Title 10 of the Code of
Federal Regulations (10 CFR) Part 50 requirements. The NRC is currently in the process of
conducting a separate review of the ASR issue as part of the license renewal process in
accordance with 10 CFR Part 54. As such, certain aspects of the ASRissue discussed may
also have applicability to the license renewal review and involve additional consideration and
require additional information beyond that discussed in this report.

In accordance with 10 CFR 2.390 of the NRCs “Rules of Practice,” a copy of this letter, its
enclosure, and your response (if any) will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records {PARS) component of the
NRC's document system (ADAMS). ADAMS is accessible from the NRC website at
http://www.nrc.govireading-rm/adams.himl (the Public Electronic Reading Room).

Sincerely,

Raymond K. Lorson, Director
Division of Reactor Safety

Docket No. 50-443
License No: NPF-86

Enclosures:

1. Inspection Report No. 05000443/2012010
w/ Attachment. Supplemental Information

2. Confirmatory Action Letter 1-2012-002

cc w/encl; Distribution via ListServ
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SUMMARY OF FINDINGS

IR 05000443/2012010; 11/03/2012 - 06/27/2013; Seabrook Station, Unit No. 1; Confirmatory
Action Letter (CAL) Follow-up Inspection Report.

This report covered several weeks of onsite inspection at Seabrook Station, two weeks of
inspection at the Ferguson Structural Engineering Laboratory (FSEL) University of Texas ~
Austin, and periodic in-office reviews, over the past eight months, by region based inspectors
and headquarters reviewers to assess the adequacy of actions taken by NexiEra to address the
occurrence of Alkali-Silica Reaction (ASR) in reinforced concrete structures at Seabrook

Station. The NRC's program for overseeing the safe operation of commercial nuclear power . .- | Commient {A1}: Recommend using ihe same
reactors is described in NUREG-1649, "Reactor Oversight Process.” Revision 4, dated gg::&r"f:;“ the cover letter (highlighted) for
December 2006. :

Cornerstone: Mitigating Systems

During this second CAL follow-up inspection, the team examined the remaining six
commitments documented in CAL No. 1-2012-002, dated May 16, 2012. The CAL items
reviewed and closed during this inspection were 2, 4, 7, 8, 9 and 11. In addition, a number of
observations documented in the first CAL follow-up inspection (NRC Inspection Report
05000443/2012009, Section 9.0) were reviewed and closed in this report. Closure of CAL ltem
7 was administrative, in that, NextEra had withdrawn this commitment by letter dated December
13, 2012 (ML12362A323). NextEra's revision to this commitment was approved by the NRC as
documented in the CAL revision letter, dated January 14, 2013 (ML13014A555). Qur
assessment of CAL Item 7 and the remaining CAL items reviewed and closed are documented
in the enclosed inspection report.

The review and closure of each CAL item signifies the NRC's satisfactory assessment of

NextEra's commitments and planned corrective actions to address the hon-conforming llkali- .- | Comment [A2]: Recommend deleting, of
silica reaction in Seabrook reinforced concrete structures. However, the completion of the CAL adding the word “condition,” ¢.9.. ..... non-

follow-up inspections is not the completion of NRC review and oversight of NextEra's actions to conforming condtion alkai elica feacten ..
address the ASR issue. As discussed in the team’s review of CAL Item 4 and the revised ASR

Project Corrective Action Plan (CAP), NextEra has implemented a number of ongoing activities,

in addition to the FSEL testing program to address ASR-affected structures. The details of the

NRC's plans to oversee these activities will be addressed separately.

NextEra's root cause evaluation (CAL item 2) appropriately identified the significant causal and
contributing factors resulting in ASR impacting reinforced concrete structures at Seabrook
Station. NextEra's ASR Project CAP (CAL Item 4) sufficiently captures the numerous corrective
actions laken and planned 1o address the ASR non-conforming condition, and remains a “living
document” to track the resolution of ASR at Seabrook Station.

Mortar Bar Testing (CAL Item 6, reference NRC Inspection Report 05000443/2012009) was
successfully completed and the results indicated sufficient reactive silica and alkali in the
Seabrook structures to fuel the progression of ASR for the foreseeable future. Consequently,
NextEra withdrew their commitment for Prism Testing (CAL Item 7) and the NRC staff

2 Enclosure
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administratively closed this commitment. The team reviewed NextEra’s large specimen testing
program technical specifications (CAL fem 8) and anchor testing program description (CAL
Item 11) and concluded that these programs were sufficiently developed and described to
support an appropriate understanding of the testing plans and objectives.

NextEra implemented a number of enhancements to the Structures Monitoring Program (CAL
Item 9) to adequately monitor the progression of ASR, pending the completion and evaluation of
results from the large specimen testing program. The team concluded these monitoring actions
were consistent with currently available industry practices.

Lastly, the team reviewed and closed a number of observations discussed in the first CAL
Follow-up Inspection, including: pending structural evaluations (13); containment POD
observations; core sample material property testing; quantification of pre-stressing effects of
ASR expansion; additional rebar examinations; crack indexing use in the SMP; and Phase 3
walkdown plans and schedule.
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REPORT DETAILS
1.0 Background

Alkali-Silica Reaction (ASR) is a chemical reaction occurring in hardened concrete that can
change the physical properties of concrete and affect structural performance. In June 2008,
NextEra identified potential degradation in below-grade concrete structures at Seabrook. In
August 2010, NextEra completed petrographic evaluation of concrete core samples, which
confirmed ASR as the degradation mechanism. The degraded condition in numerous Seabrook
Category | structures was evaluated in the Corrective Action Program via prompt operability
determinations (PODs). The PODs were revised as new information became available and
improved analytical techniques were incorporated.

NextEra initially used the results of mechanical testing of concrete cores to assess the degree of
structural degradation due to ASR. This is a traditional method described in American Concrete
Institute (ACI) 228.1R, “In-Place Methods to Estimate Concrete Strength,” for assessing existing
concrete structures. NextEra tested the cores for compressive strength and elastic modulus.
NextEra used the methods defined in construction and design code AC| 318-1971, “Building
Code Requirements for Reinforced Concrete,” to evaluate the structural capacity (operability) of
the ASR-affected structures. However, the mathematical relationships in ACI-318 are based on
empirical data from testing of non-degraded concrete, and these relationships may not be valid
for ASR-affected concrete.

After further review of industry experience and literature pertaining to ASR, NextEra engineering
concluded that the core test data was not indicative of structural performance of ASR-affected
reinforced concrete structures. NextEra’s engineering evaluation stated that once the cores are
removed from the structure, concrete core samples are no longer subject to the strains imposed
by the ASR-related expansion or restraints imposed by the steel reinforcing cage. The
engineering evaluation also stated that confinement provided by steel reinforcing bars (rebar)
and other restraints limit ASR expansion of the concrete within the structure and thereby limit
the adverse impact on structural performance. Therefore NextEra engineering concluded that
the reduction of mechanical properties observed in mechanical tesling of cores was not
representative of in-situ concrete performance. Based on this conclusion, NextEra suspended
taking core samples to evaluate the concrete mechanical properties of structures impacted by
ASR and revised the operability assessment approach. NextEra's current approach for
assessing structural integrity and operability is to compare available design margins to an
assumed reduction in structural capacity due to ASR.

NextEra's operability evaluations were based upon an examination of available design margins
and a presumed ASR-caused reduction in structural design capacity for critical limit states. The
details of this methodology and related assumptions were developed in NextEra's Interim
Assessment (FP 100716). The assessment assumed lower bound values of structural capacity
for ASR-affected concrete for limit states based on research test data, primarily from small scale
test specimens. The assessment focused on the structural limit states that are the most
sensitive to ASR effects (i.e., out-of-plane shear capacity, lap splice development length, and
anchorage capacity). The assessment determined the structures were suitable for continued
service. A final operability assessment will be conducted by NextEra following evaluation of
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structural performance based on a proposed large scale testing program of beam specimens
representative of Seabrook reinforced concrete structures. The test program has been initiated
at the Ferguson Structural Engineering Laboratory at the University of Texas at Austin (UT-A),
with some testing (anchors) commenced in 2013 and large beam testing scheduled to be
completed by 2015. Based upon the slow progression of the ASR expansion, the current
operability evaluations, coupled with the Structures Monitoring Program six-month combined

" crack indexing, provide reasonable assurance of continued structural operability until the testing
program is completed.

2.0  Confirmatory Action Letter 1-2012-002

Confirmatory Action Letter 1-2012-002, dated May 16, 2012, was written 10 confirm
commitments by NextEra (established during a meeting with NRC management and staff on
April 23, 2012) with regard to planned actions to evaluate ASR-affected reinforced concrete
structures at Seabrook Station. In response to the CAL, NexiEra committed to provide
information to the NRC staff to assess the adequacy of NextEra's corrective actions to address
this significant condition adverse to quality. CAL 1-2012-002 is provided as an Enclosure to this
report. The NRC staff also formed a working group to provide appropriate oversight of
NextEra’s activities to address ASR and to coordinate NRC inspection and review activities.
The ASR Working Group Charter (ML121250588) outlines the regulatory framework and
general acceptance criterion for NRC oversight and review of this issue. As documented in
NRC Inspection Report No. 05000443/2012009, dated December 3, 2012 (ML12338A283) CAL
Items 1, 3, 5, 6, and 10 were closed.

Based on the results of this inspection, the remaining six CAL items 2,4, 7, 8, 9, and 11 are
closed.

3.0 Review of Alkali-Silica Reaction Root Cause Evaluation (CAL Item 2)

Inspection Scope

As documented in Inspection Report No. 05000443/2012009, the team reviewed NextEra's
response to CAL Item 2, “Submit the root cause for the organizational causes associated with
the occurrence of ASR at Seabrook Station and related corrective actions by May 25, 2012."
The licensee submitted their root cause evaluation (RCE) in a letter to the NRC dated May 24,
2012 (ML12151A396). Based upon the team’s initial review, the inspectors concluded that the
second root cause identified was not sufficiently characterized in NextEra's May 24, 2012,
submittal. Specifically, NextEra did not clearly describe the personnel and organizational
factors that contributed to inadequacies in the Structures Monitoring Program (SMP) and the
failure of the Seabrook staff to have identified ASR degradation of reinforced concrete
structures sooner. The team discussed this observation with the responsible Seabrook staff
and NextEra determined that a revision to the RCE was warranted and revised the RCE to more
appropriately develop and characterize this second root cause and the associated corrective
actions.

NexiEra submitted a revised RCE summary for NRC review in a letter dated May 1, 2013,
(ML13151A328, Enclosure 1). The team reviewed the revised RCE summary for clarity and
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appropriateness of associated corrective actions, consistent with guidance outlined in 10 CFR
Part 50, Appendix B, Criterion XV!, "Corrective Action,” and NexiEra's Corrective Action
Program (CAP).

Findings and Observations

The team identified no findings. Based upon the team’s review, CAL ltem 2 is closed.

As documented in Enclosure 1 to the May 1, 2013 letter, NextEra summarized the two root
causes, as follows: RC1 ~the ASR developed because the concrete mix design unknowingly
utilized a coarse aggregate that would, in the long term, contribute to ASR. Although the testing
was conducted in accordance with American Society for Testing and Materials (ASTM)
standards, those testing standards were subsequently identified as limited in their ability to
predict slow reactive aggregate that produced ASR in the long term; and RC2 - based on the
long standing organizational belief that ASR was not a credible failure mode due to the concrete
mix design, dispositions for Condition Reports involving groundwater intrusion or concrete
degradation, along with the structures health monitoring program did not consider the possibility
of ASR development. In addition, NextEra identified a contributing cause involving the failure of
the organization 1o prioritize groundwater elimination or mitigation resulting in more concrete
area exposed to moisture.

The team verified that NextEra had appropriately identified the root cause(s). The ASTM
concrete aggregate testing standards in effect at the time of plant construction were properly
implemented, bul later determined to be ineffective in identifying slow reacling, ASR susceptible
aggregates. Those standards were subsequently revised by the industry and adopted by
NextEra o prevent recurrence. NextEra's RCE concluded that the Structures Monitoring
Program (SMP) did not remain current with concrete industry operating experience and
associated failure modes, such as ASR. Contributing to the shortcomings in the SMP to have
identified this concrete degradation mechanism earlier was the “organizational mindset” that the
groundwater in-leakage was an operational nuisance and nothing more. Consequently, station
and engineering staffs were insensitive to the potentiat detrimental effects of the ground water
infiltration and did not assess the long term impact on station structures. The team concluded
that NextEra's implementation of a broad periodic review process to ensure all systems and
component monitoring programs remain current and effective was determined an appropriate
corrective action for this causal factor.

4.0 Integrated Corrective Action Plan (CAL Item 4)

Inspection Scope

CAL No. 1-2012-002 documented NextEra's commitment to submit by June 8, 2012, a
corrective action plan for the continued assessment of ASR in concrete structures at Seabrook
Station including development of remedial actions to mitigate the effects of ASR, where
warranted. By letter dated June 8, 2012 (ML12171A227), NextEra submitted their integrated
corrective action plan (CAP) for NRC review. The CAP outlined the'major elements of
diagnosis, evaluation, prognosis and mitigation of ASR-affected structures as understood at the
time. Since June 8, 2012, NextEra has made considerable progress in refining the elements of
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this plan, implementing the initial phases, and more clearly defining and focusing future actions.
NextEra provided an updated ASR Project CAP in a letter dated May 1, 2013 (ML13151A328,
Enclosure 2) to document these plan changes.

During this inspection period, the team conducted numerous discussions, meetings, and
conference calls with NextEra, as well as onsite inspections at both Seabrook Station and UT-
Austin to review NextEra's actions to address the ASR-affected reinforced concrete structures.
From these interactions, the CAP has developed greater clarity of the necessary steps
(corrective actions) to address this non-conforming condition impacting safety-related reinforced
concrete structures. As previously documented in Inspection Report 05000443/2012009 and
detailed in other sections of this report, the team assessed the adequacy of completed and
ongoing ASR-related activities identified in the integrated CAP, consistent with guidance
outlined in 10 CFR Part 50, Appendix B, Criterion XVI, "Corrective Action,” and NextEra's
Quality Assurance Program.

Findings and Observations

The team identified no findings. Based upon the team’s review, CAL Item 4 is closed.

NexiEra's ASR project staff stated that they plan to maintain the ASR Project CAP as a "living
document” and will update it periodically to capture completion of activities and add new actions,
as appropriate.

5.0 Prism Testing Commitment Withdrawn (CAL Item 7)

Inspection Scope

CAL Item 7 committed NextEra to "Complete long term aggregate expansion testing (ASTM C
1293, Concrete Prism Test) by June 30, 2013." The purpose of this CAL item was to determine,
in conjunction with the Mortar Bar Testing (CAL ltem 6), if the coarse aggregate contributing to
ASR in Seabrook reinforced concrete still contained sufficient reactive silica for the alkali-silica
reaction to continue long-term under the existing environmental conditions. Alternatively, these
tests could demonstrate that the progression of ASR at Seabrook maybe self-limiting due to the
depletion of reactive silica in the concrete. The Prism Test (as defined by ASTM C1293)
involves monitoring the expansion (by measurement of specimen elongation due to ASR) of the
test specimen (a molded concrete brick approximately 3 by 5 by 12 inches in length) over a one
year period. Expansion in excess of 0.04% is considered potentially deleterious and a positive
test for slow reactive aggregate. The Prism Test is similar to the Mortar Bar Test (reference
ASTM C1260), but has a duration of 14 days and an expansion limit of 0.1%.

Based upon the results of the completed Mortar Bar Expansion Testing (reference NRC
Inspection Report No. 05000443/2012009, Section 5.0), NextEra concluded that the available
quantities of silica in the concrete would not be depleted in the near term and that additional
confirmatory testing via the Prism Test method was not warranted. NexiEra ran the Mortar Bar
Test several weeks beyond the 14-day test (terminated after 103 days) and observed that the
alkali-silica reaction was still progressing at the conclusion of the test, indicating the presence of
sufficiently reactive aggregate to maintain ASR for a longer period of time. The team noted that
the Mortar Bar Test involved the reuse of aggregates from Seabrook test cores (concrete that
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had already experienced appreciable ASR) and similar aggregate from concrete not affected by
ASR. The side-by-side comparison of the test specimens showed no appreciable difference in
ASR progression or observed expansion rates. Accordingly, NextEra concluded the Prism Test
would add no significant knowledge to the condition assessment of Seabrook concrete.
NextEra concluded that all Seabrook reinforced structures are or may be affected by ASR,
unless specifically ruled-out by further analysis, such as petrographic examination. By letter
dated December 13, 2012, NextEra requested that CAL Item 7 be deleted. As documented in
NRC letter dated January 14, 2013 (ML13014A555), the NRC accepted NextEra’s technical
basis for deleting CAL ltem 7.

Findings and Observations

No findings were identified. CAL item 7 is administratively closed.

6.0 Review of Technical Details of Large Specimen Testing Program (CAL Item 8)

Inspection Scope

CAL Item 8 committed NextEra to “Submit the technical details of the testing planned at the
contracted research and development facility by June 30, 2012." By letter dated June 21, 2012,
(ML12179A281) NextEra submitted the Shear and Lap Splice Testing overview prepared by the
Ferguson Structural Engineering Laboratory (FSEL) at the University of Texas at Austin, dated
March 15, 2012. The purpose of the test program, as described in the FSEL document, is to
provide sufficient data and insights to establish the current and future implications of ASR on
Seabrook reinforced concrete structures. Based upon limited available literature or test data
relative to the impact of ASR on walls without transverse reinforcements {the majority of
Seabrook ASR-affected structures) destructive testing of ASR-affected test specimens will be
conducted 1o evaluate the impact of ASR on out-of-plane shear strength and lap splice
development. The test specimens being prepared at FSEL will be of representative scale and
design, such that the test results may be correlated to Seabrook structures.

The team reviewed the June 21, 2012 submittal and conducted a conference call on December
18, 2012, with the NextEra and UT-Austin FSEL staff to discuss the merits of the proposed test
program. Based upon the complexity of the information discussed and follow-up inspection
activities, NextEra prepared a test program overview document and a detailed test specification
to supplement the' June 21, 2012, CAL response letter. By letter dated May 1, 2013
(ML13151A328 redacted and ML13151A291 un-redacted) NextEra provided the NRC with the
“Seabrook Station - Specification for Shear .and Reinforcement Anchorage Tesling of ASR-
Affected Reinforced Concrete,” (Enclosures 3 & 4) and “Approach for Shear and Reinforcement
Testing of Concrete Affected by Alkali Silica Reaction,” (Enclosure 5 & 8). Each of these
documents has a proprietary and non-proprietary version.

The team reviewed the revised testing specification and the associated overview document to
verify that the overall test program approach and application of test results would reasonably
address the Seabrook ASR-affected concrete non-conforming condition. The team discussed
the test program with the FSEL, MPR and responsible NextEra engineering staffs.

8 Enclosure



Findings and Observations

No findings were identified. Based upon team review of the submitted testing program
documents and related inspection activities, the team concluded that NextEra has provided a
satisfactory explanation of the proposed large-scale specimen testing program, and CAL Item 8
is closed.

The team concluded that NextEra's approach has technical merit. However, as documented in
NextEra's ASR Project CAP (ML 13151A328, Enclosure 2) the acceptance of the testing results
to resolve ASR concerns associated with design basis structural calculations will follow the
regulatory process for approval and will include evaluations pursuant to 10 CFR 50.59 and 10
CFR 50.90. As stated above, the submitted test plans satisfy NextEra's commitment to explain
the scope and depth of the large-scale specimen.testing program.

7.0  Review of Structures Monitoring Program (CAL Item 9)

Inspection Scope

CAL Item 9 committed NextEra to implement an update to the Maintenance Rule (10CFR50.65)
Structures Monitoring Program (SMP) to include monitoring requirements for selected iocations
in areas that exhibit ASR by July 15, 2012. NextEra issued Revision 2 to Structural Engineering
Standard 36180, "Structural Monitoring Program,” effective July 12, 2012. The primary ¢changes
incorporated in Revision 2 to the SMP were: 1) performing periodic (every six months) crack
indexing measurements at 26 locations to collect quantitative information on the progression of
ASR expansion/degradation; 2) establishing crack width (1.0 mm or greater) and Combined
Crack Index (1.0 mm/m or greater) thresholds for conducting structural evaluations (reference
Foreign Print 100716, Seabrook Station: Impact of ASR on Concrete Structures and
Attachments); and 3) the addition of Federal Highway Administration (FHWA) document FHWA-
HIF-09-004, “Report on the Diagnosis, Prognosis, and Mitigation of Alkali-Silica Reaction in
Transportation Structures,” dated January 2010, as a reference.

The team reviewed the adequacy of these changes to the SMP to monitor ASR in Seabrook
reinforced concrete structures. While not endorsed by the NRC or committed to by NexiEra in
Seabrook’s licensing basis, the team used the American Concrete Institute (AC!) Committee
Report 349.3R-96, “Evaluation of Existing Nuclear Safety-Related Concrete Structures,” as a
reference to assess the adequacy of the revisions made to the SMP for monitoring the
progression of ASR.

Based in part on NRC observations, NextEra issued Revision 3 to the SMP on April 30, 2013.
The principle changes in Revision 3 of the SMP are: 1) the addition of periodic (every 30
months) combined crack indexing (CCl) measurements at 72 discrete locations identified as
Tier Il (Acceptable with Deficiency) areas (CCI values between 0.5 mm/m and 1.0 mm/m, or
crack widths greater than 0.2 mm, but less than 1.0 mm) to collect quantitative information on
the progression of ASR expansion/degradation (this monitoring was being performed, but not
documented in the SMP); and, 2) inclusion of the periodic ground water sampling program for
monitoring of chemical attributes detrimental to concrete structures. During follow-up discussion
with the NextEra staff, the team noted that NextEra is considering additional SMP revisions,
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dependent upon the results of the large specimen test program and further engineering
evaluation. One of the revisions involves the installation of deep pins for monitoring of
expansion in the out-of-plane direction (reference NextEra's May 1, 2013, Response to
Confirnatory Action Letter (ML13151A328) Enclosure 2, ASR Project Corrective Action Plan).

Findings and Observations

The team identified no findings in this area. CAL Item 9 is closed.

The team noted that changes made to the SMP to address ASR were generally consistent with
the evaluation and monitoring methods outlined in ACI 349.3R-96. The team confirmed that
NextEra had incorporated a three-tiered visual inspection criteria, as outlined in Sections 5.1
through 5.3 of AC| 349.3R-96. NexiEra has also augmented this visual inspection criteria with
periodic (six-month and 30-month interval) CCl measurements and associated structural
evaluation thresholds based upon direct measurement (CCl) results. The CCI monitoring,
performed at 98 selected locations (including containment) was implemented by NextEra based
upon this method being a readily measurable indicator of ASR related progression and based,
in part, upon endorsement by FHWA and outlined in FHWA-HIF-09-004.

The crack growth monitoring provides a visual indication of the progression of ASR within a
reinforced concrete structure. The relative width and number of visible cracks may be
correlated to the overall progression of ASR and may be used to evaluate ASR impact on
structural performance. However, ASR cracking and crack propagation is closely associated
with the specific reinforcement design and structurat loading. Accordingly, the adequacy of CCl
measurement as a long term structures monitoring methodology for Seabrook structures is
being further evaluated by NextEra as part of the UT-Austin FSEL testing program. The results
of the UT-Austin testing program is intended to be used to validate this methodology for
application at Seabrook.

Evaluation of infiltration water chemistry and groundwater monitoring: ACI 349.3R-96 discusses
environmental monitoring and related effects of aggressive water chemistry, including the
potential for leaching. Accordingly, NexiEra has integrated the periodic monitoring of ground
water chemistry into the SMP (reference Revision 3, dated 4/30/2013, Attachment 4). NextEra
plans to investigate the expansion of the water chemistry monitoring program (reference AR No.
1758920-40) to include periodic analysis of infiltrated water (water that has migrated through
below grade reinforced concrete walls). The establishment of an initial baseline analysis and
continued periodic monitoring could provide some relative trend data for further evaluation and
follow-up actions, as appropriate.

The team concluded that the implemented and planned SMP enhancements provide NexiEra
with an improved program to assess the extent and degree of ASR progression and to more
thoroughly monitor the environmental factors contributing to ASR. NextEra's initial SMP
revision (Revision 2) was adequate; however, the SMP Revision 3 enhancements include
multiple activities that are better aligned with ACI 349.3R guidance.
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8.0 Review of Anchor Testing Program (CAL Item 11)

inspection Scope

The micro-cracking caused by ASR may adversely impact the structural capacity of anchors that
support safety-related piping, cable trays and other components. NextEra's initial operability
determinations were supported by anchor performance testing conducted on available ASR
degraded specimens previously fabricated at or obtained by FSEL, UT-Austin (reference FP
100718). As documented in Inspection Report 05000443/2012009, the initial testing
demonstrated satisfactory performance of the anchors in ASR-affected concrete during the
earlier stages of ASR progression. NextEra's evaluation also stated that the eventual reduction
in capacity due to ASR was sufficiently offset by established anchor manufacturer's design
margins (FP 100716). However, based upon the limitations of the testing performed (on ASR-
affected test specimens of different composition and compressive strength than Seabrook
reinforced concrete structures) NextEra planned to conduct addilional testing. The planned
testing involves anchors installed (both during specimen fabrication and post-fabrication) in
ASR-affected test specimens that more closely replicate the reinforced concrete structures and
anchor configurations at Seabrook.

By licensee letter dated December 13, 2012, (ML12362A323) Nex!Era requested a revision to
CAL ltem 11 to address a schedule challenge to the targeted anchor testing program
completion date. NextEra also proposed redefining CAL Item 11 to be consistent with the
wording of CAL Item 8, regarding large-scale specimen testing. Specifically, NextEra revised
their commitment to read, "Submit technical details of the anchor test program planned at the
contracted research and development facility by February 28, 2013." The original commitment
read, "Complete anchor test program by December 31, 2012. Results will be available for NRC
review approximately 30 days after testing is complete.” Based upon unexpected specimen
fabrication delays and the slow progression of accelerated ASR aging, NextEra identified that it
would not be possible to complete the anchor testing per the original commitment date. The
NRC accepted NextEra’s revised commitment, as documented in NRC letter dated January 14,
2013 (ML13014A555).

The team reviewed the details and adequacy of NextEra's anchor testing program as outlined in
the proprietary “Anchor Testing Program Overview,” dated February 26, 2013. The anchor
testing program overview and associated testing specifications were docketed for NRC review
via NextEra letter dated February 28, 2013 (ML13088A218 redacted and ML13088A229 un-
redacted, dated March 15, 2013). The technical overview document and accompanying
specifications outline the major elements of the proposed anchor testing program, including the
key attributes of the fabrication of the test specimens, monitoring of the specimens as
acoelerated ASR aging progresses, and the details of the testing of individual anchor bolt
configurations.

Findings and Observations
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The team identified no findings. Based upon the team's review, CAL item 11 is closed.

During the team’s visits to the UT-Austin FSEL, the team observed the conditions and controls
implemented for the aging of the test blocks and testing of concrete sample cylinders for
compressive strength and modulus of elasticity. The team witnessed appropriate
implementation of the testing procedures by FSEL staff and proper oversight of these aclivities
by the MPR quality assurance staff.

At the conclusion of this inspection, the desired level of ASR progression in the test blocks had
not been achieved to conduct the first round of ASR-affected anchor testing. The team
reviewed the results of the control specimen anchor testing completed in November 2012. The
purpose of the control specimen testing was to establish a baseline to determine the potential
reduction in anchor bolt capacity due to ASR. Review of the test data (reference MPR
Memorandum DRN 0326-0058-163, dated June 18, 2013) identified that all anchor bolts test
results were in agreement with calculated capacities and an appropriate baseline had been
established for comparison during future testing.

9.0 Review of Previously |dentified Issues of Interest
9.1 Structural Evaluations for 13 Locations

As documented in [nspection Report 05000443/2012009, NextEra identified 26 locations
(including containment) as having patterned cracking with a CCl of greater than 1.0 mm/m. In
accordance with the SMP, Revision 2, structures with a CCl of >1.0 mm/m require a structural
evaluation. NextEra's Interim Assessment documented an engineering judgment that biased
the performance of detailed structural evaluations to the 11 locations with a CCl > 1.5 mm/m.
The locations with a CClI of between 1.0 and 1.5 mm/m (13 locations) were considered bounded
by the 11 areas subjected to a detailed evaluation. The lack of a documented structural
evaluation for the 13 locations with a CCl of between 1.0 and 1.5 mm/m was a minor
performance deficiency which NextEra entered into the Corrective Action Program (AR 1804477
and AR 1819080). During this inspection, the team reviewed Calculation C-S-10168, Revision
1, and FP 100716, "Seabrook Stalion: Impact of Alkali-Silica Reaction on Concrete Structures
and Attachments,” Revision 2, which incorporated the additional evaluations for the 13
locations.

The evaluation methodology included reviewing the original calculations that govern the design
of the structures to determine the design parameters associated with the general area of ASR
degradation. The structural member's load demand and capacity were then noted and the
margin calculated for comparison against the potential reductions in load capacities caused by
ASR. The assumed reductions in capacity were determined based on lower bound values
established in industry literature. A summary of the evaluation results was provided in Table 3
of FP100716, Revision 2. For areas where design margins were insufficient to offset assumed
reductions, further review was performed to recapture margin Specifically, for two areas
(Electric Tunnel and Discharge Structure), the design calculation used conservative load factors
which were lowered to establish more representative demand loads, as described in Calculation
C-S-1-10168, Revision 1. NextEra demonstrated additional margin to assure structural integrity
despite the assumed reduction in capacity due to ASR. However, in the calculation for Electric
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Tunnel area MF101 (C-S-1-10168, pg 30), NextEra reduced the hydrostatic load factor (1.4) 1o
achieve a more realistic load demand. NexiEra plans to credit the 1.4 load factor in the load
demand calcuiation to establish full qualification per the Final Safety Evaluation Report (FSAR)
licensing basis in the final operability determination, following completion of the testing program
at UT-Austin.

The team concluded that NextEra’s initial approach to perform a bounding analysis for areas
with CCl >1.5 mm/m was not conservative, because the design margins vary in each structural
member of each reinforced concrete structure. This conclusion highlights the need, once the
impact of the ASR degradation on structural capacities is determined from the UT-Austin FSEL
test program, for NextEra to closely review the design calculations for each ASR impacted area
to assure margins remain acceptable without having to remove or reduce the load factors
assumed in the current licensing basis.

9.2 Review of Core Sample Materia! Property Testing

As documented in Inspection Report 05000443/2012009, Section 3 2 9, the NRC planned to
reexamine the need of additional core sampling of Seabrook structures for the purpose of
monitoring and assessing the condition of ASR-affected reinforced concrete. For the long term,
NextEra has elected to evaluate structural performance (operability) of the Seabrook ASR-
affected reinforced concrete structures by developing a testing program involving large
specimens that are fabricated to closely replicate the Seabrook concrete and reinforcement
design. NextEra has pursued this method, instead of conducting detailed material properties
testing of core samples, based upon available laboratory testing and data that indicates that
measurable material properties of removed cores do not, under all circumstances, accurately
represent the “in situ” mechanical properties of the concrete. The reason for the difference is
that prior to removal of the core sample, that concrete specimen was subjected to the specific
structural compressive stresses (dead loads, live loads, and hydrostatic loads) and
reinforcement bar restraints of its location within the structural member. When removed from
the structural member, that concrete specimen is wholly unrestrained. In addition, as identified
in the associated core sampling standard (ASTM C42, “Standard Test Method for Obtaining and
Testing Drilled Cores and Sawed Beams of Concrete”) core sample test results may be
“....affected by many factors such as the strength level of the concrete, the in-place temperature
and moisture histories, the degree of consolidation, batch-to-batch variability, the strength-gain
characteristics of the concrete, the condition of the coring apparatus, and the care used in
removing cores.”

Team review of this issue has identified two general approaches to gaining an informed
understanding of the impact of ASR on reinforced concrete structures. One approach is that
being taken by NextEra to assess the overall structural performance of an ASR-affected
structural member, much like (but not the same) as the performance of a load test prescribed by
AC! 318, "Building Code Requirements for Structural Concrete,” Chapter 20, "Strength
Evaluation of Existing Structures.” Whereas, the alternative approach involves analytical
evaluations using as an input the measureable steel and concrete material property values
derived from samples from the affected structure, also recognized by ACI 318, Chapter 20.
NextEra is challenged to appropriately correlate the test program results {o the Seabrook
structures. Accordingly, NextEra plans to take additional core samples from both the test
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specimens and the Seabrook structures to better correlate the large specimen test results using
petrography and mechanical testing.

9.3  Containment Prompt Operability Determination (POD) and Pre-stressing Effects of
ASR

As discussed in Inspection Report 05000443/2012009, the team noted that the confinement
provided by the steel reinforcement bar (rebar) cage restrains ASR expansion resulting in ASR-
induced or “chemical” pre-stressing of affected structural members. The team cbserved that
NextEra had provided a qualitative explanation of this condition in the Interim Assessment (FP
100716). and in the containment structural evaluation and prompt operability determination
(POD) (AR 1804477). The team concluded that a quantitative evaluation of this condition may
be warranted to address this aspect of the non-conforming ASR condition.

During this inspection, the team discussed the impact of ASR-induced pre-stressing on
reinforced concrete structures with NextEra's ASR Project Team and reviewed NextEra's
assessment in AR/POD 1804477. The effect of “chemical” pre-stressing is to both increase the
compressive stresses in the concrete (within the rebar cage) and to increase the tensile
stresses in the rebar, as long as the rebar cage restraint is sustained. Similar to fabricated pre-
stressed concrete structural members, the ultimate load carrying capacity of the reinforced
member is not significantly changed by the ASR-induced pre-stress. Due to pre-stressing the
load sharing between the concrete and steel reinforcement bars is altered, resulting in a stiffer
structure that replicates a member fabricated with higher compressive strength concrete and
steel reinforcements that functions closer to established yield limits. The team concluded that
the ASR-induced pre-stressing may result in some beneficial effects in terms of structural
stiffness, but agreed with NextEra's engineering evaluation that this additional structural
stiffness, cannot be credited for structural design purposes. Further, ASR conditions may result
in the steel reinforcement strain limits being exceeded that could challenge the structural
performance of the rebar.

The team noted that NextEra had not quantified the ASR induced stresses in the concrete
reinforcement. The team also noted that although the crack index had been measured at three
containment locations, absent quantitative analyses, NextEra has not shown that the
containment reinforcement was below yield. Further, the team noted that the current design
code for containment (ASME Section |ll, 1971) does not allow containment reinforcement
strains to be above yield “...... in order to keep the containment basically elastic under service
load conditions and below the range of general yield under factored primary loads, the allowable
stresses and strains in this subsection shall not be exceeded.”

The team noted, based on measured CCl data, that it may be possible for strains in
containment reinforcement to be above yield. However, this condition is not certain absent a
defintive correlation between the containment CCl values and stress/strain in the rebar. This
matter was discussed with NextEra representatives who stated actions would be taken
(reference AR/POD 1804477) to determine the effects of ASR relative to the containment
design code requirements.
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The team concluded that was no significant safety concern with reinforcement strain at this time
because: (1) the containment is heavily reinforced and ASR is highly localized affecting a small
percentage of containment area; (2) the concrete stain (crack index) measured at the surface
might not refiect the condition of the reinforcement; (3) the expansion noted at the containment
location with highest crack index (mechanical penetration room, 270 degree azimuth) may be

surface shrinkage and not ASR, based upon the absence of confirmatory petrography; and, (4) ...~

the integrated leak rate test in 2010 showed the containment returing to preesisting conditions.
See Section 9.6 of this report, "Planned Regulatory Actions,” which describes NextEra's plans to
address the containment non-conforming condition within the corrective action program.

9.4 Assessment of the Need for Further Rebar Examinations

As documented in Inspection Report 05000443/2012009, Section 3.2.9, the NRC reviewed the
potential for ASR having an adverse impact on rebar. NextEra and their engineering
consultants had concluded that rebar is unaffected by ASR-degraded concrete unless the cover
concrete is severely damaged and the rebar is exposed. They concluded that in spite of the
alkali-silica reaction, ample alkali would remain in the concrete to preserve the condition of the
rebar and preclude a corrosive environment.

The team determined that NextEra's position was acceptable. Based upon the examination of
Seabrook rebar, although limited, and review of available industry operating experience

current level of ASR there is no evidence to suggest that the reinforcing steel bars at Seabrook
are corroding. In accordance with the Seabrook SMP and their referenced American Concrete
Institute 348 3R-96, "Evaluation of Existing Nuclear Safety Related Concrete Structures,”
periodic visual inspections (signs of leaching, staining, spalling and popouts) coupled with soil
and groundwater testing for aggressive chemistry conditions (chiorides, sulfates and pH)
provide appropriate monitoring and industry recommended detection methodology. Inspections
conducted have not identified any iron oxide staining attributed to rebar corrosion on any ASR-
affected concrete structures at Seabrook. Consequently, the team has concluded that no
additional rebar examinations (removing the cover concrete to expose rebar for visual
inspection) are currently warranted.

9.5 Use of Combined Crack Indexing for Structures Monitoring Program

As previously documented in Inspection Report 05000443/2012009, Section 6.0, the team
planned to examine NextEra's basis for using Combined Crack Indexing (CCl) as the primary
SMP method to monitor the progression of ASR in Seabrook structures. The team noted that
the basis for NextEra's selection of CCl for monitoring, as endorsed by the FHWA  is that CCI
provides a direct visual and measurable method for the detection and monitoring of ASR
progression. Although the objective of NextEra’'s UT-Austin testing program is to establish and
correlate the degree of ASR progression to overall structural performance, the interim use of the
CCI method and the 6-month interval measurements taken, to date, provide reasonable
assurance that the level of degradation due to ASR remains essentially the same and that the
progression rate is low. As such, the bounding engineering calculations and associated prompt
operability determinations remain valid.
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Best available information concerning the impact of ASR on a structural member indicates that
the formation of ASR gel within the concrete matrix, and subsequent absorption of more water
by that gel, results in gel expansion that generates stresses within the concrete matrix. These
expansion stresses are both absorbed and transferred between the concrete and reinforcing
steel bars, until eventually revealed by the palterned cracking (stress relief) on unrestrained
and/or exposed surfaces of the affected structure. For structures that are not triaxially
reinforced (as many of the walls at Seabrook Station, having only inner and outer surface
horizontal and vertical reinforcements, but no through-wall struts or ties) the potential exist for
some undetected out-of-plane crack formation and a potential undetected structural
performance impact. As documented in Section 6, the large-scale testing program is intending
to provide additional insights to the overall performance of these structural wall designs.

In support of the use of CCl, which is a two-dimensional concrete surface measurement,
NextEra is developing plans to install deep pins in ASR-affected walls at Seabrook to better
monitor ASR progression. The large scale test specimens fabricated at the UT-Austin facility
include three-dimensional through-wall pin placements which will provide a more
comprehensive measurement of the ASR expansion and associated impact on structural
performance. NextEra hopes to install similar deep pins at the site in order to better correlate
the UT-Austin testing results and the two-dimensional CCl data to actual structural performance.

As stated above, within the confines of the reinforcement cage, the ASR expansion is restrained
and some of the expansion stresses are transferred to longitudinal strain in the reinforcing bars.
As long as, neither the tensile strength of the concrete nor the steel rebar yield strength is
compromised (exceed elastic limits), no visible cracking (stress relief) is expected. The amount
of restraint imposed by the rebar cage is dependent upon the type, size and design of the rebar
used. More heavily reinforced structures resist ASR expansion and may depict a different level
of surface cracking compared to a lightly or non-reinforced structure with a similar degree of
ASR progression. .

9.6 Planned Regulatory Actions

As discussed in Section 6.0 above, and in NextEra's ASR Project CAP, the crediting the FSEL
test results for demonstrating current and longer term operability of ASR-affected reinforced
concrete structures will be evaluated pursuant to 10CFR50.59 and 10CFR50.90 (license
amendment request). The team concluded that this approach appears reasonable and
consistent with existing regulatory processes.

The team notes that Combined Crack Indexing (CCI) may become the principle method used by
NextEra for monitoring the progression of ASR in affected structures. However, this method is

licensing basisl _Pending the results of the FSEL testing program, NextEra may propose the use . ..--{ Comment [A5): Consider deleling 1s not

of this methodology for assessing current and future operability of ASR-affected structures.
9.7 ASR Impact on Containment

As part of NextEra's extent of condition review, evidence of ASR was identified on the exterior
surface of containment structure. NextEra initiated a prompt operability determination (No.
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1804477) and concluded containment was fully operable and capable of meeting all its design
basis functions, with some reduced margin. At the conclusion of this inspection, NextEra had
not yet developed a plan for resclving this non-conforming condition. As this issue has been
documented in the Seabrook CAP with an open operability determination, resolution of the issue
will be monitored via the ROP baseline inspection activities.

10.0 Review of Six-Month Combined Crack Indexing Data

Inspection Scope

The team reviewed the periodic concrete expansion measurements for ASR-impacted Seabrook
structures. Specifically, the team examined the supporling documentation for the ASR Crack
Index Reporl dated March 18, 2013 (FP 100811) and the ASR Expansion Measurements
Report dated March 18, 2013 (FP100812). The team also conducted interviews and
discussions with the responsible NextEra engineering staff. The team used 10 CFR Part 50,
Appendix B, Criterion XVI, "Corrective Action," and Criterion XI, "Test Control,” as the regulatory
guidance to assess the adequacy of NextEra's actions to address ASR-affected reinforced
concrete structures.

Findings and Observations

No findings were identified. Overall, the combined crack index {(CCl) data show some evidence
of continued ASR degradation, but the expansion data (pin to pin measurements) showed no
significant changes. There was no change in the CCl data for the containment, but the Electric
Tunnel and the Primary Auxiliary Building/Residual Heat Removal {PAB/RHR) vault both show a
positive trend in CCl value in the six months since June 2012. While this may be the result of
seasonal affects, ASR degradation appears to be ongoing in some Seabrook structures as
indicated by some minor incremental crack growth. Collectively, the CCl measurements
indicate essentially no structural changes; and therefore no challenges to the conclusions in the
current ASR-affected struclures' prompt operability determinations. The team noted NexiEra's
plans to continue the 6-month CCl measurements to establish a stable trend in observable ASR
expansion for each uniquely ASR-affected structure. Continued periodic measurements should
eliminate the potential influence of seasonal ambient temperature changes from the trend
resuits '

CCl Measurements

In the ASR Crack Index Report (FP100811), NextEra measured CCl values for 26 locations in
the monitoring program and compared the results to the data taken in June 2012. The CCl data
shows an apparent increase in most (18 of 26) of the monitored locations. NextEra identified
that the CCls measured in December 2012 appears larger than the CC| data measured in June
2012. NexiEra concluded the apparent increase in CCl values was due to seasonal
temperature variations because the concrete (in December) was significantly colder, which may
cause the concrete to contract between the cracks, increasing the apparent crack widths.

The team noted that 3 of 7 monitored locations on the exterior of plant buildings (above grade
and more susceptible to seasonal temperature and moisture variations), showed a decrease in
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CClI from June to December. Further, 15 of 18 areas showing an increase in crack index were
areas monitored on interior buildings surfaces and/or below grade; and therefore less
susceptible to seasonal temperature variations. In particular, the Electric Tunnel (areas 3b, 4,
and 5) and the PAB/RHR Vault (areas 17, 18, 22, and 23) all show a CCI value increase of
between 0.20 to 0.26 mm/m compared to June 2012. These interior, below-grade areas have
been chronically wet from ground water infiltration. The team noted there was no change in the
CCl values for the Containment Building (Location 14 - Mechanical Penetration MF102-01).

As reported by NextEra, uneven cracking (total crack width in one direction is much larger than
in the other direction) and measured larger cracks were identified in the horizontal direction
compared to the vertical. The team observed that, over the long term, averaging the horizontal
and vertical CCl values may be an adequate representation of overall changes due to ASR of
the specific structural member. However, the practice of averaging the horizontal and vertical
CCl values is different than outlined by available industry guidance (FHWA-HIF-09-004) that
recognizes the influence of reinforcements on crack growth. Thus, reporting an averaged CCt
vice directional CCl values separately, could mask the expansion in a preferred direction and
hamper the identification of a trend, in the short term. NextEra acknowledged this team
observation and initiated a Condition Report (CR 1758920-39) to evaluate this issue.

The team also noted that NexiEra revised the method of calculating CCi in the recent 6-month
measurement report (December 2012). The CCI measurement reporting method was changed
to account for the use of rectangular grids to determine crack index, and thereby normalize
index to the total number of lines in the both directions. In so doing, NextEra recalculated the
CClI values for the December 2011 and June 2012 data to eliminate potential biasing errors.
The team concluded that NextEra's more consistent use of a calculation method would aid the
identification of apparent trends.

Structure Expansion Measurements

In the Expansion Measurement Report (FP100812), NexiEra performed measurements
between pins embedded in the surface of plant buildings at the 26 established CCI monitoring
locations. The 26 monitored locations were selected from the 131 locations identified in the
ASR Walkdown Report (reference FP100705) which exhibited the highest visible ASR-
associated distress. NexiEra noted a null result for expansion measurements between pins in
most of the 26 monitored locations. Specifically, data recorded in most (436) measurement
lines showed no significant changes compared to the baseline data. However, for 5 of the 436
measurement lines, NextEra noted length changes that were unexpected. Further, NextEra
noted that the gage points at CCl monitoring locations 1, 9, and 14 had moved out of range of
the measurement instrument. NextEra plans to evaluate these locations further.

The team noted that the crack index data shows apparent increase when expansion data in 2-
dimensions shows no change. It appears that the C| data better reflects expansion (strain) in
the structure compared to the expansion measurements in only 2-dimensions, which may not be
a complete indicator of changes in the structure. The team noted that NextEra plans to add
deep pins to ASR impacted walls in the monitored locations that will allow expansion
measurements in the third direction.
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11.0 Review of Adequacy of Revisions to the Phase 3 Walkdown Plans and Schedule

Inspection Scope

During the previous inspection, the team reviewed the overall thoroughness of NextEra's
completed and planned ASR walkdown activities conducted in accordance with FP 100642,
“ASR Walkdown Scope,” Revision 1, and documented in FP 100705, “Seabrook Station;
Summary of Alkali Silica Reaction Walkdown Results,” Revision 0. At the time of the inspection,
not all of the potentially affected structures had been examined and NextEra had drafted a
tentative schedule for the completion of the Phase 3 (areas not readily accessible) walkdowns.
During this inspection, the team assessed NextEra's final Phase 3 schedule for completeness
and to ensure a timely examination of the extent of condition of ASR-affected structures.

Findings and Observations

No findings were identified.

NextEra's ASR extent of condition structures walkdown is being conducted in three phases.
Phase 1 involved examination of readily accessible areas of interest; Phase 2 included
examination of coated surfaces identified during Phase 1 inspections (coatings had to be
removed to expose the concrete surfaces); and Phase 3 examines normally inaccessible
structures and areas (e.g. high radiation, manholes, etc.) which have or will be inspected at the
earliest opportunity (e.g. routine maintenance or outage activities). Team examination of the
Phase 3 walkdown areas identified a minor documentation issue (in addition to the previously
documented containment IWL inspection oversight) that the spent fuel pool (SFP) reinforced
concrete walls were not included in the planned Phase 3 walkdown. The SFP walls pose a
particular challenge to NextEra due to the limited accessibility of the concrete surfaces. At the
conclusion of this inspection, NextEra was working to complete their evaluation of various
methods to assess the SFP concrete walls. A target date of June 30, 2013 was established to
develop the necessary steps to accomplish this task (reference ASR Project Corrective Action
Plan, revised April 2013). NextEra had already initiated plans to remove a core sample from the
SFP telltale sump|, per an earlier commitment ‘made under the license renewal process . .
(reference

The team assessed the Phase 3 walkdown schedule and concluded the target dates for
completion were reasonable. With respect to completing a comprehensive examination of the
containment structure, the team concluded that performing this inspection concurrent with the
scheduled 2015 refueling outage IWL examination was appropriate and commensurate with the
safety significance of the issue. The balance of the Phase 3 extent of condition walkdowns are
scheduled for completion in mid-to-late 2013 and during the April 2014 refueling outage. In
summary, the team concluded that NextEra's completed and planned extent of condition
reviews for identification of ASR-affected reinforced concrete structures was appropriate.

12.0 Aircraft Impact Review
Inspection Scope
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The team reviewed NextEra's evaluation of the aircraft impact study performed in response to
the identification of ASR. The aircraft impact study for Seabrook containment is described in
UFSAR Section 3.8.1.3 and Appendix 2P. As noted in the Updated Final Safety Analysis
Report (UFSAR), the postulated aircraft impact load is not combined with any other containment
transient design loading. Further, the study assumes the impact area to be on the dome just
above the spring line.

Findings and Observations

No findings were identified.

The effects of an aircraft impact were found not to be controlling for overall containment design
considerations. Also, the analysis assumes that the enclosure building fails when struck by the
aircraft and deforms until the aircraft contacts the containment structure. The containment
enclosure building design and analysis is described in UFSAR Section 3.8.4. NextEra's
evaluation states that ASR has only been identified in below grade elevations of the
containment and containment enclosure buildings, where sufficient moisture has contributed to
ASR progression. To date, no above grade (or vicinity of the anticipated aircraft impact area)
evidence of ASR has been identified on containment. As discussed in Section 11, a detailed
ASR inspection in conjunction with the IWL examination will be conducted in 2015. Accordingly,
NextEra has concluded that the Seabrook aircraft impact study remains valid and unaffected,
based upon engineering evaluations of other ASR-affected reinforced concrete structures
completed, to date. .

13.0 UT-Austin Ferguson Structural Engineering Laboratory Visits

Scope of Review

On two separate occasions, members of the team visited the UT-Austin testing facility to
observe ongoing activities and inspect general facility quality assurance and control measures
as implement per NextEra's regulatory obligations. The team noted that NexiEra has
contractual agreements with MPR Associates and the UT-Austin Ferguson Structural
Engineering Laboratory to oversee and conduct, respectively, the ASR large scale testing
program. The team toured the facility, including: main fabrication and testing areas with
overhead crane lifting capabilities; outside exposed and protected (green house) specimen
curing areas, with continuous or cyclic wetting and drying capability; aggregate and sand
storage yard, and office and laboratory spaces for storage and use of calibration and test
equipment, as well as, environmentally controlled storage units for a variety of mortar bar,
prism, and concrete cylinder test specimens. The team examined the large block anchor bolt
test specimens, including the control specimen block which had been tested. The team also
witnessed fabrication of the second large shear and lap-splice test beam, and some testing of
cylinders for compressive strength and Modulus of Elasticity determination.

Findings and Observations
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No findings were identified. The team verified appropriate oversight and quality control
practices being implemented. Direct oversight by both UT-Austin supervisory staff and MPR
engineers was evident and effective.

14.0 -Meetings, Including Exit
On June 27, 2013, the team conducted an exit meeting to discuss the preliminary findings and
observations with Mr. Kevin Walsh, Site Vice President, and other members of Seabrook

Station staff. The inspectors verified that no proprietary information was retained by the
inspectors or documented in this report.
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