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Agenda

* Objectives

» Seismic Site Interface Requ1rements
» Farhang Ostadan / Mlchael McHood

» Key Locations for Selsmlc Response
» Michael McHood |

* Dynamic Soil Pressure
» Jack Demitz / Farhang Ostadan

. Conclus1ons

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Objectlves

* Discuss specific guideline toplcs |n ISRS for
seismic area .

» Share proposed plans_,_to'ad\c‘i\r\‘ess NRC guidance

» Solicit feedback

© 2014 Generation mPower, LLC and Bechte! Power Corporation. ALL RIGHTS RESERVED
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Seismic Site Interfacé'Requirements

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Objective

Review the following two items related to Draft DSRS 3.7.1
and 3.7.2

1. Confirm seismic site interface requ1rements for applicability of the
Certified Design to a candldate SIte

2. Discuss and agree on S|te;‘:§pe0|f|c SSI analysis requirements

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Applicability of the Cert|f|ed DeS|gn

« Seismic applicability of the certified deS|gn to speC|f|c site
condition follows DC/COL-ISG-017 -

© 2014 Generat| ion mPower, LL C and Bechtel Power Corporation. ALL RIGHT. S RESERVED
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Applicability of the Certlfled DeS|gn

« DC/COL-ISG-017

» 5.1 Position on Comparison of CSDRS W|th the Slte Specific Seismic
Demand S

* 5.1.3 Embedded Structures Analyzed as Embedded Structures in the
Certified Design NN

“The procedure descrlbed in. Sectlon 3.1.3 of the NEI white paper (Ref. 3)
is acceptable with. the foIIowmg considerations. The procedure in Section
3.1.3 of Ref. 3- states that the envelope of the CSDRS-based FIRS for all
the generic: son propertles is obtained and used for the comparison. This is
acceptable- if the design loads and the in-structure response spectra were
based on. the envelope of all the generic soil profiles in the DCD.”

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Applicability of the Certlfled DeS|gn

» NEI white paper (Ref. 3)

» 3.1.3 Embedded Structures Analyzed as’ Embedded Structures in the
Certified Design RN .

“If, in the certified design, CSDRS |s used as outcrop motion in the free
field at the foundation level of the structure, the CSDRS-based foundation
motion is the same as-the CSDRS For this evaluation, CSDRS can be

compared with the FIRS computed as outcrop (SCOR) motion for design
applicability evaluatlon "

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Applicability of the Certlfled De5|gn

SUMMARY

« Draft DSRS 3.7.1 and 3.7.2 dld not change the basis for
seismic evaluation of the appllcablllty of the certified design
to a candidate site S

o
+ mPower will follow DC/COL-ISG-017 to assess applicability
of the mPower design to a candidate site

[Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Site Specmc SSI Analy3|s

« DC/COL-ISG-017

» 5.2 Position on Site-Consistent Seismic Input and SOI| Profiles Properties for
the SSI e

“When a site-specific SSI anaIys-ie""i'S-.._p'd'n_ducted, two approaches are
acceptable to obtain the site_—eonSji"stent seismic input for the SSI analysis.
Either one of the two approaches'ca‘n be used for this purpose. However,
before conducting a detailed-SSI analysis, it is essential to demonstrate
that the PBSRS are . enveloped by the FIRS convolved up to the

surface using the three soil properties for the SSI model—upper bound,
best estimate, and Iower bound. The basic steps of these two options are
described below Whlchever option is chosen, the detailed steps in the
selected approach ‘must be followed, as described in the NEI white paper
(Ref. 3) for the first approach and the BNL report (Ref. 4) for the second.”

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED 10



generahon

miPower
Site Specific SSI Analy5|s

« NEI white paper describes the process for computlng FIRS and PBSRS.
The FIRS can be used as SSI input motion for site: specific SSI analysis
as long as the envelope of the amplified surface motion using FIRS as
input in the deterministic soil column anaIyS|s (typically 3 columns)
exceeds probabilistically derived S|te specmc PBSRS at the surface for
both horizontal and vertical motlons

« If the check can not be made, the ssl input motion needs to be modified
(or additional soil columns cons:dered) so the surface motion exceeds
PBSRS ST

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED 11
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Site Specific SSI AnaIyS|s

Draft DSRS 3.7.1 (1.1.A):

Requires generation of PBSRS for H and"V motlons at the surface
Requires generation of PBRS for H and V motlons at various elevations

Requires deterministic SSI anaIyS|s to be based on the free-field motion
that envelops PBSRS and PBRS at muItlpIe elevations

For sites with uniform veI00|ty, PBSRS and one PBRS at central depth
are considered adequate e

For sites with unusual velomty characteristics one or more additional
depths are sel_ec_:te_d____to generate PBRS

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED 12
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Site Specific SSI AnaIyS|s

DISCUSSION - .
* For COL applicant, it |s not ctear how many PBRS are needed and the

e ltis to be noted that both determlnlstlc and probablllstlc site response
analysis capture the site profile strahgraphy and soil property variation in
the response even for non- unlform son sites

{Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED 13
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Site Specific SSI Analysis

SUMMARY

* It is suggested that the two site- specmc motlons PBSRS at the surface,

[ Cimms ] be considered for
checking the adequacy and/or modlflcatlon of the FIRS for site specific
SSI analysis PR

* No additional PBRS are deemednecessary for site specific analysis

[Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED 14



generation

Key Locations forSe|sm|c Response

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Key Locations for Seismic Response-

+ After a seismic event, recorded responses at selected key
locations can be used for post event evaluation

. [Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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— b
B

[Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED 17
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[Proprietary per Affidavit 5(a)-(f))
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[Proprietary per Affidavit 5(a)-(f)]
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[Proprietary per Affidavit 5(a)-(f)]
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[Proprietary per Affidavit 5(a)-(f)] ]
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[Proprietary per Affidavit 5(a)-(f)]
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Locations for Seismic Instrumentation

« Some of the propesed key Iocatlons may not be appropriate for
instrumentation due to heat or radiation concerns and/or
acceSSIblllty for malntenance (e.g. Reactor Vessel Upper Support).

« Will Regulatory Guide 1.12 “Nuclear Power Plant Instrumentation
for Earthquakes” be revised in the near future?

[Proprietary per Affidavit 5(a)-(f}]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Dynamic Soil Pressure

* Draft DSRS Section 3.8.4 provides gwdance consistent with
SRP 3.8.4 Rev. 4 for the calculation of dynamic soil pressure

» Consideration of dynamic Iatera__l..\_;s_e||.:.pressures on
embedded walls is acceptable if the lateral pressure loads
are evaluated for the governmg of the following three cases:

1. Sum of the static earth pressure plus dynamic earth pressure
calculated in accordance WIth ASCE 4-98 Section 3.5.3.2(2) {Wood
Method} T N

2. Sum of the statiC' e'art"'h': pressure plus dynamic earth pressure
calculated usmg an embedded SSI/Finite Element Model

3. Fractlen of passwe pressure that is effectively mobilized. Should
include fraction of passwe earth pressure assumed in stability
calculations performed in accordance with SRP 3.8.5

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Dynamic Soil Pressure

* [Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Dynamic Soil Pressure

* The basis for Wood solution is not dlrectly appllcable to the
mPower design: w

[Proprietary per Affidavit 5(a)-(f)]
© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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Conclusion

© 2014 Generation mPower, LLC and Bechtel Power Corporation. ALL RIGHTS RESERVED
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