NextEra’s planned actions follow the guidance in NEI 95-10 “Industry Guideline for
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MEMORANDUM TO: John Jolicoeur, Deputy Director

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

FROM: Darrell J. Roberts, Director
Division of Reactor Projects

SUBJECT: REQUEST FOR TECHNICAL ASSISTANCE
SEABROOK STATION ALKALI-SILICA REACTION

Region | requests technical assistance from the Office of Nuclear Reactor Regulation (NRR) to
evaluate the cons structural effects and management of alkali-silica reaction (ASR)
degradation of s at Seabrook Statnon and to evaluate the

impact of the degr

Background

NextEra analyzed concrete core samples from the interior surface of exterior walls of the

Control Building as part of their material condition assessment_of concrete structures to support m&mﬁwmm

renewal of their license. In August 2010 tests, undertaken as a part of the core sample
analysis, reported a change in material properties. The analysis reported the presence of alkali-
silica-reaction (ASR) in core samples taken from chromcally wet walls below grade, wuth
apparent fed :
NextEra evaluated these parametric reductions to determine the impact on the design basis of

the Control Building. The licensee performed an operability determination and ¢ ded the
Control Building was within the limits of the design basis although with reduced s
NextEra continues to evaluate the extent of this condition.

Implementing the Requirements of 10 CFR Part 54 — The License Renewal Rule” to develop an
aging management program to support the license renewal application. Their proposal is
described in their letter of April 14, 2011, in response to an NRC request for additional
mformatton B 2. 1 31 1(ML1 1008A131). The proposal mcludes wﬁml—_bg

an extent of the condmon assessment of ASR to suoport the prompt operabmtv determmatlon

to be completed during June 2011.

CONTACT: Michael Modes, DRS
(610)337-5198
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(tentative) as noted in the licensee’s position section below,

see Positi

1.

N

O@rablhy Determmatlon will be avallable on or gbout June 30, 201

24.

actnons to date r gannﬂ are

2. Design Change No. EC-272057, Concrete Modulus of Elasticity for the Control Building

NextEra has conducted a number of evaluations of ASK

Preliminary-Prompt Operability Determination for the Control Building (AR 581434
avaitable-by—certrec”website) based on compressive strength and modulus of
elasticity testing. Petrographic examination was also conducted confirming the presence
of ASR in the core samples.

Electrical Tunnel and the Containment Enclosure Building{available-by-certrex-website},
referring to AR Nos. 581434 and AR 1644074 which accepts the reduction in the
modulus of elasticity in light of concrete core testing using a 10 CFR 50.59 screening

process.

Enqu_n_e_e_nng Eval uapon scheduled for Mgrch 2012 which compbgg_s_jm_ag_g

rren Monitoring Program for all Maintenance Rule in-

affected by ASR.

; M[ﬂ)zmnm and open
/ /| ended. TIAs are meant to address specific
/ /| technical questions.

/| [ cComment [G7]: Please include the licensee's |

position fits into the context of the plan. The
licensee's plan and evaluation should factor in
a quantitative manner how the ability of the
affected structures to perform the intended
function and meet their design basis will be
impacted if the ASR degradation continues into
the future.

CW[W].JWWMMQM
| compressive strength and

elastic modulus is

1 suffclen. Why nt e sirengh. pojsson

Comment [G11]: What is the technical basis
of this approach? It appears that the licensee’s
thinking is that the entire ASR issue can be
addressed

[Commlnt[Gﬂ].Nudtobospodﬁc

Oommtnt[ﬁﬂ]: How about factors and

considerations not covered by the testing (such
as cause of the , degradation into
the future, shear, etc)?
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Region | Preliminary Inspector Views/Observations
Based on staff interactions to date related to this issue a number of questions have arisen:

Because the original design basis assumes no ASR is present during the design life of the
structure, it is not clear how ASR affects the original design assumptions_or calculational
methods, such as the relationship between compressive strength and modulus of elasticity

to shear capacity and sheardistribution of desian forces used in the seismic analysis. For

example the assumed relationship between compressive strength and -tensile strength,
shear strenqth elastic modulus etc may not be vahd wath ASR present We agree with

IA preliminary analysis by NextEra focuses on the effect of ASR on the foundation’s ;
response to design loads. It is not clear this approach, in the final analysis, would be :
| adequate. Should weRegien insist the final analysis include the response of the whole f

building with ASR present in the foundaton?a

What is the extent, duration, and timing of actions that NextEra should take to address the
problem of Immediate operabihty and maintenanoe of the. design basxs response?_]m

{

: commtcmsmwmmm
and foundation

/| being

Comment [G14]: Licensee needs to
demmmmmwmmmmmc

]

referred to and
mmmmmmﬂmm&n
evaluated.

[ comment [G16]: For answers to these
needs to consult NRC

Operability Determ
Process) and Section C. 13(Mc0pembmy
| Issues — Structural Requirements).

Comment [AHS17]:

Copy of relevant section of the ASTM 496
10. Precision and Bias

10.1 Precision—An inter laboratory study of this test
method has not been performed. Available research
data,3 however, suggests that the within batch
coefficient of variation is 5 % (see Note 4) for 6 3
12-in. [150 3 300-mm] cylindrical specimens with
an average splitting tensile strength of 405 psi

(2.8 MPa]. Results of two properly conducted tests
on the same material, therefore, should not differ by
more than 14 % (see Note 4) of their average for
splitting tensile strengths of about 400 psi [2.8 MPa].

1 4 oAt i anln t

Also I do not rebar
yield strength and concrete shear/tensile strength as

idad Maa:

stated here.

Comment [AHS20]: This whole statement
*._ | redundant and not relevant. Please delete it
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Requested Actions

nI| ht ofth esbons bove Reglonlneed&ruests the assistance of NRR/DE in
> Re S & 2 UIC Of Reses

_.---{ Comment [622]: 72 ]

1. Adequacy of concrete core sampling (locations, numbers, frequency_of sampling in the
future, etc).

4. Assess the effect of the alkali-silica reaction degradation on the current and future abllrty
of safety structures to respond to design basis loads_including seismic re

5. Adequacy of an analysis of the foundations alone vs. the response of the whole structure
when the foundation is degraded.

o Formatted: Indent: Left: 0.5", Space After: 0
pt, No bullets or numbering, Adjust space
between Latin and Asian text, Adjust space "
between Asian text and numbers

bl Formatted: Indent: Left: 0.5", No bullets or
numbering

Wrnsens Formatted: Normal, Indent: Left: 0.25", No
bullets or numbering

mﬂym«wﬂb‘mmm
mﬂ“ revised TIAs with question

e or s to

Coordination be addressed as more licensee evaluations are
| completed in the context of the overall plan.
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This request was discussed between Richard Conte (RI/DRS/EB1) and Meena Khanna
(NRR/DE/EMCB) during a various conference calls on the subject of ASR at Seabrook. The
TIA was accepted with an agreed upon response date within 80 bays after receipt of the _[ Comment [G24]: 120 days for draft and 180 )

NextEra Engineering Evaluation completed during March 2012. days for final response?

S ___.---| Comment [G25]: References should be
References [spwﬁcmdemym although they may ‘
http://portal.nrc.gov/edo/ri/EB1/Shared%20Documents/Forms/Allitems.aspx

be placed and accessed from the website.

| Docket No. 50-443

ML111610530

SUNSI Review Complete
DOCUMENT NAME: G:\DRS\Engineering Branch 1\-- MModes\TIA Seabrook ASR Dahﬁocx

. A ‘ : N  Opedt T =
Publicly Available Non-Publicly Available ~ Sensitive Non-Sensitive C“"Y r Qns
To receive a copy of this document, indicate in the concurrence box “C" = Copy without attach/encl; “E" = Copy with attach/end “N”" = No coj
OFFICE RI DRS RI DRS [RI DRP |RI I-%RS Rl |DRP
NAME MModes RConte ABurritt PWilson DRoberts
DATE 06/ /11 06/ /11 06/ /11 06/ /11 06/ /11

C




| Page 2: [1] Comment [G11] GThomas 6/28/2011 7:51:00 AM |
What is the technical basis of this approach? It appears that the licensee’s thinking is that the entire ASR
issue can be addressed by testing cores for compressive strength and modulus of elasticity and that the
behavior of the degraded concrete remains unaffected as considered in the codes. The approach does
not appear to address the ASR degradation issue in its entirety (diagnosis, prognosis, structural appraisal
and evaluation, and mitigation/management). Has the licensee consulted specialist literature and
personal in the area of ASR?

Suggest delete since this is speculative discussion. FY| - The conditions under which cracks form and
propagate in concrete depend strongly on tension strength. Concrete tensile stresses also occur as a
result of shear, torsion and other actions, and in most cases member behavior changes upon cracking.
Hence, it is important to be able to measure or predict with reasonable accuracy the tensile strength of
concrete. It is important to realize that the real concern in shear analysis and design is with diagonal
tension stress (areas of high shear in combination with flexure could fail suddenly by develoing diagonal
cracks and therefore many ACI codes refer to shear as a measure of diagonal tension). Relationships in
the ACI codes that are a function of sqrt(fc’) are indeed a function of concrete tensile strength.




