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From:
Sent: Tuesday, December 20, 2011 12:05 PM
To: Sheikh, Abdul; Modes, Michael; Chaudhary, Suresh; Raymond, William; Graves, Herman;
Pires, Jose; Lehman, Bryce
Cc: Conte, Richard; Auluck, Rajender; Hogan, Rosemary, Murphy, Martin; Manoly, Kamal,
Farzam, Farhad; Burritt, Arthur
Subject: PREDECISIONAL - OFFICIAL USE ONLY : Preliminary Draft Response for Comment reg.
Alkali-Silica Reaction (ASR) Issue at Seabrook
Attachments: Seabrook ASR Prelim DRAFT Response (OUQ) for Comment 12-20-11.docx
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Thanks.
George Thomas
Structural Engineer
NRR/DE/EMCB

301-415-6181

From: Hiland, Patrick

Sent: Tuesday, December 20, 2011 7:47 AM

To: Miller, Chris

Cc: Conte, Richard; Thomas, George
Subject: FW: Briefing Material for Tomorrow's Call at 200pm on Seabrook ASR

Importance: High
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Fronﬁ Conte, Richard

Sent: Monday, December 19, 2011 1:30 PM

To: Auluck, Rajender; Ayres, David; Bahadur, Sher; Burritt, Arthur; Chaudhary, Suresh; Chernoff, Harold; Clifford, James;
Cline, Leonard; Conte, Richard; Cruz, Holly; Delligatti, Mark; Evans, Michele; Ferrer, Nathaniel; Galloway, Melanie; Hiland,
Patrick; Howe, Allen; Khanna, Meena; Lamb, John; Lehman, Bryce; Lund, Louise; Manoly, Kamal; Miller, Chris; Miller, Ed;
Modes, Michael; Morey, Dennis; Murphy, Martin; Plasse, Richard; Raymond, William; Roberts, Darrell; Sakai, Stacie;

Sheikh, Abdul; Thomas, George; Wilson, Peter
'Subject: Briefing Material for Tomorrow's Call at 200pm on Seabrook ASR
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v éee attached agenda and talking points along with attachments for more details.
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PRELIMINARY DRAFT RESPONSE TO REQUEST FOR TECHNICAL ASSISTANCE
FOR SEABROOK STATION
ALKALI-SILICA REACTION DEGRADATION OF CONCRETE
(PREDECISIONAL — OFFICIAL USE ONLY
FOR INTERNAL BRAINSTORMING & COMMENT)

1.0 INTRODUCTION

Vi

fuIIy evaluate the impact of the degradation on the current I|df i e
operability determination for structures important-to-safty v As'the primary case for

= structures important-to-
) affected by the ASR problem.

Region | requested NRR assistance to-addres’
five Task Interface Agreement (TIA) quegiting
this response. .

lhe aove g8 Sncerns by prowdmg answers to the-
il

SRR \ed in Section 3.0 “Evaluation” of -
perete core samples from the interior surface of
#t of their assessment to support renewal of their
T as a part of the core sample analysis reported a

emnalysis reported the presence of ASR-degradation in core
‘ walls below grade, with reductions reported in the concrete

2.0 BACKGROUND

NextEra Energy (the llcensee :

Vault (ho@ing ECCS equipment including that for Residual Heat Removal (RHR)], Radiological
Controls Area (RCA) Walkway, Emergency Feedwater Building (EFW), Emergency Diesel
Generator (EDG) Building, and the Containment Enclosure Building (CEB). As of June 30, 2011
there are two open prompt operability determinations, one for the Control Building and one for
the other five buildings collectively. The licensee found additional evidence of ASR in four of the
five other buildings and they evaluated that information in a separate immediate and prompt
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operability determination using the same evaluation techniques as for the Control Building. This
evaluation is also considered preliminary or open. Based on NRC internal discussions, it
appears that the calculation methods and correlations that NextEra used in their prompt
operability determination may not be fully appropriate in light of the ASR probiem.

NextEra’s planned actions are two-fold: 1) to follow their operability determination process; and,
2) to follow the guidance in NEI 95-10, “Industry Guideline for Implementing the Requirements

of 10 CFR Part 54 = The License Renewal Rule,” to develop an aging managemggt program to
support the license renewal application. Possible outcomes to the PODs are: 1) re®
conditions (which may not be possible); 2) resolved conditions (use “as is” i
incorporated or Action Request (AR) disposition approved); or 3) current lid

Certrec Document Tab List)..

& April 14, 2011,

NextEra’s proposeI related tg license renewal was describ
Agencywide

under the response to NRC request for additional informatia#
Documents Access and Management System (ADAMSH
letter describes periodic reviews for operability as
management review. At the time, the proposal in
NextEra) o‘f the impact of ASR on the current c

®ioped to support the aging
[ analysis (termed “final” by

1yn basis, including the extent of
nd as noted above, the.control

5, P@@IWere completed for the other five
Mextent of conditions review. The subject
Mluation to be completed in March 2012. On
Wal issued another “Request for Additional .

building POD was kept open; a new lm PR
building core sample results that were if§
" NextEra letter also commits to an Eg
June 29, 2011, the NRR Divisiong?
Information” (ADAMS Accessia# ' _

comprehensive plan for asse53| TORUGE 3gptoblem for the Structures Monitoring Program

% g management review for the ASR issue is not complete and that there is a.
need for a continuing review in the Part 50 and 54 areas. The staff of Region | and NRR
~ (Division of Engineering and Division of License Renewal) have been discussing actlons since
January 2011 to ensure that the Part 50 and 54 reviews are coordlnated

The ddc,fUments listed below were made availabie for review on the licensee’s “Certrec” internai
. website (Certrec Document Library Tab List). These documents reflect current NextEra view of
operability for the Control Butldlng and the associated tunnel and penetration room. The
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“Certrec” system was set up in order to facilitate NRC staff access to NextEra’s internal
documents. The NRC staff was requested to inform Region | and NextEra if the document is to
be printed, for review purposes, prior to doing so.

1. C-8-1-10159 CALC_000Q, Rev. 0; ‘B’ Electrical Tunnel Transverse Shear Evaluation
Supplement to Calculation CD-20 '

2. C-S-1-10150 CALC_000, Rev. 0, Effects of Reduce Modulus of Elasticity —
Tunnel Exterior Walls

3. CD-20-CALC, UE Control and Diesel Generator Building Design of Nater:
grade for Electrical Tunnel and the Control Buiiding (Original Design Ca i

4. Action Request (AR) 581434 Prompt Operability Determination
"~ Below Grade in ‘B’ Electrical Tunnel Exterior Walls.

- On April 27 2011 NRR Division of Engineering provid rfomi g an initial review

and approval. This evaluation and its related des :

parameters of compressuve strength and modf for the Control Building and the
ot o the operability determination

(Certrec Document Library Tab List, i, d{Control Bldg MSP — Design Change

Package Description No. EC-272057, Ay,

for the other buildings is tentatively December 2011. Further,
oot cause evaluation of the ASR issue which should be
into the planned March 2012 Engineering Evaluation as

in the limitations of their testing and analysis, NextEra determined that none of the

| structures tested-have been found to be outside their design basis and were,
therefore ‘operable with extent of conditions questions needing be addressed. The Seabrook
design and licensing basis to which the licensee made these determinations was documented in
UFSAR Section 3.8. NextEra is willing to address the additional questions from the NRC staff;
but, it is uncertain if those questions will be addressed in the final operability determination
tentatively scheduled for September 30, 2011. It also remains uncertain what NextEra's
comprehensive plan is based on review of their August 11, 2011, response to NRC letter of
June 29, 2011.
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u[';rshou/d be noted that NextEra’s schedule indicated in the above paragraph ha$

" Tunnel (AR 581434, Revision 001) and Containment Enclosure Building
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In light of the newly discovered ASR issue, it appears that NextEra technical personnel are -
developing new insights for what key aspects must be addressed in the final operability
determination for any building with evidence of ASR. NextEra is considering NRC staff
questions to date and has hired consultants in this area. These consuitants also will be
developbina a new model for the Containment Enclosure Buildina load analvsis

70 an—ged and
the prompt operability determinations were revised in mid October 2014 for

Vauilts, EFW Pump House, and Diesel Generator Fuel Oil Tank Roomsg
001).]

Recommended Actions by Region |

ilding or any other

In order for Region | to independently determine operabilit ‘
imary case, we need a

important-to-safety structure affected by the ASR probig
review for adequacy of the control building prompt op

rtant-to-safety structures. The
important-to-safety structures affected by the € 2 within the scope of the

maintenance rule and are also consist ghinee. sgar cense renewal. More specifically
we need to independently develop a coj ) R eof lsues to be applied to any final

Accordingly, Region | requests Mgt MXR evaluate the adequacy of NextEra’s control building
prompt operability determipgiig reffted open issues with particular focus, but not limited
to, the below listed Key i€ S. The licensee has provided a set of documents as
noted on the “Cert e ve but the NRR review should not be limited to
those docyments gitate ensyring that additional documents, as needed, are
available an the by an onsite inspection. NRR S determlnatlon should

concrete - FaRyior _ due to ASR for the control building once the final operability
determing s © extEra for this or any other important structure affected by the ASR

@ of this review, Region | requests that NRR specifically identify any concerns
ass rr’ptlons methodologies, or calculations, etc., along with the regulatory or other
basis or'@gch concern; and, notify Region | immediately if NRR finds that any of the reviewed
document fthe control building do not provide reasonable assurance of continued operability
of that building. As a minimum, the response to this TIA should include an independently
developed comprehensive set of issues to be addressed in the final operability determination for
the Control Building in order for us to further assess the licensee’s process and their new
insights gained for all important-to-safety structures with evidence of ASR.
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~ Accession No. ML11178A338) dated June 29, 2011. The questions relged td

3.0 EVALUATION
Question 1:

Working with Region | staff in an inspection forum, NRR staff should identify a comprehensive
list of issues that need to be addressed in the final operability determination for the Control

Building, given the current view of operability by NextEra as reflected in the prompt operability
determination.

[Discussion by Region 1: NRC staff identified questions as listed in the NR "

NextEra’s comprehensive plan for assessing the ASR problem for the S
Program, including that for the Fuel Handling Building and Contai
1, B2.1.31-4, and B2.1.28-3)]. If the issues are initially considere

issues are not considered comprehensive, then identity thole
with consideration to those listed below along with reg

assumed numbers in the UFSAR or the need for
ACI standard requires it in the current licensing

Response: \
N

—
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Question 2: | <

Because the original design basis assumes no ASR is p e design life of the . \

ions affected by the presence of
1

[Discussion by Region 1: For example se,
between compressive strength and mo
used in the seismic analysis. These asqgmed I
in the structure.] '

icity to shear capacity and shear force are
hips may not be valid with ASR present

—
Response:
(b)(5)

1
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Question 3:

What is the appropriate ACI standard to be used for
assessing in-situ ASR degradation for the control

sampling in the future, etc)?

know the regulatory or other basis for t

K [Discussion by Region 1: While this is an
\\ more appropriate standard. One stand

crete structures for non-nuclear applications.

core sampling
g (Myations, numbers, frequency of

—

r of two applicable standards or other
sed by NextEra for correlation to

for general design and g#hstruc
Technical research ngay ¥ neede in order to determine their relevance for nuclear application

Response:

sinforced with rebar.j

—]
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S~ : A
@ a pe adequate laboratory tests for core sampling, including appropriate
Ers obtained along with laboratory test conditions?

[Discussidh by Region 1: Also, during the course of this review, please identify the need for any
in situ testing of controf building conditions including appropriate parameters to be obtained
such as temperature and humidity along with test conditions for now and in the future. Also,
provide guidance on where and how much rebar should be exposed in order to assess the
effect on rebar from the ASR issue.

/
-
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No tensile strength testing is being performed on the concrete core samples and this question
was raised in the RAl in terms of how shear capacity is being determined. However, the Region
| staff believe that the specific parameter of tensile strength of concrete may not be sufficiently
accurate and therefore refevant in a constrained structure. As the pressure load from the ASR
gel increases, that load may be transferred to the rebar. Available research in this area appears
to be conflicting. The UFSAR for containment assume concrete in reinforced systems provide
no tensile strength.

A core sample with ASR does not represent the forces contained in the strugture b
this test, in particular, elastic rebound is not considered. For split tensile tes
the frictional influences in the test itself are not accommodated. The frig§ona

exacerbated by the standard laboratory practice of placing plywood on i
tensile specimen to stop it from rolling off the test stand, thus restrque
sample.]

Response:

{b)3)
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Question 5:

Is the current NextEra structural monitoring program sufficient to discover or predict additional
ASR damage to structures prior to the damage negatively impacting the design basis of the
structure?

[Discussion by Region 1. To date three building assessments have been complefed: control
building, the containment, and the containment enclosure building. These assess
initiated as a consequence of discoveries made preparing for a renewed lic
These discoveries should be reflected in enhancements to the programs re
Maintenance Rule. The Region requests NRR assistance in evaluatin
of NextEra's programs to maintain the integrity of the safety related stru

A

Kesponse:

(b)5)
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40 REGULATORY REQUIREMENTS

The regulatory requirements pursuant to 10 CFR Part 50 and guidance applicable to

addressing the ASR-degradation of concrete in Other Seismic Category 1, Structures at
Seabrook, which includes the B Electrical Tunnel, can be found in the foll®y
regulations and regulatory documents.

condition of structures, systems, ar components (SSCs) in a
provide reasonable assurance that these SSCs are ca
functions. When the performance or condition of an SS

(c) Criterion XVI “Corrective Action” of 10@CFR S pdix B as it relates to
implementing a corrective action pgg 0 ass@re that significant conditions
adverse to quality, such as failyge alfungtical deficiencies, deviations, defective
material and equipment, ang onfoRgances are promptly identified, cause

structures, systems, gfMmponents being designed, fabricated, erected, and
tested to quali
to be perforyg

U, Appendix A GDC 4, as it relates to safety-related structures being
protected against dynamic effects, including the effects of missiles,
hipping, and discharging fluids, that may result from equipment failures and
WBvents and conditions outside the nuclear power unit.

NUREG-0800, Standard Review Plan, Section 3.8.4 - Other Seismic Category 1
v Structures

(k) Regulatory Guide 1.160, Revision 2 (March 1997), Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants

P ECISJIONAL - O AL OMNLY,
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50 CONCLUSION

Based on its review of TIA 2011-013 request, available documents, literature, information

obtained at the NRC inspection during the period 8/26/11 — 9/30/11, and within the limitations of

information available, the EMCB staff has provided reasonable technical guidance in this TIA

~ response with regard to the issues related to the ASR degradation of concrete at Seabrook
raised by Region 1 in the five questions in the TIA request. Specific technical guidance to the
issues is provided in the responses to the questions. in order to enable staff to
objective assessment, the licensee shouid make available to the NRC in they
its firm Action Plan and Test Plan (which should be Appendix B quality techig8 ;
that it is implementing to comprehensively address the ASR-degradatiqg i gant-to-

_safety concrete structures at Seabrook Station. 3
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Note: References 1 thru 12 are licensee documents made 4
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