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Masters, Anthony
From: Thomas, George
Sent: : Thursday, November 19, 2009 8:10 AM
To: ‘ Carrion, Robert; Masters, Anthony; nausdj@ornl.com ,
Subject: _ FW: CR3 Draft Nov 20 Presentation i
Attachments: 2009 Nov 17 - Advanced Draft for NRC - NRC Nov 20 Technical Mtg.pdf T
Categories: Perform Review '
i

Dratt slides for Friday public meeting FYL. final slides will be available later today.
From: Khanﬁa, Meena | |
Sent: Wednesday, November 18, 2009 11:37 AM

To: Farzam, Farhad; Thomas, George; Manoly, Kamal; Sheikh, Abdul; As',har,' Hansraj
Subject: FW: CR3 Draft Nov 20 Presentation '

A e 8 L A58 Y 8 A AR ST 5 2 8 A At

draft slides for Friday's meeting...

From: Saba, Farideh

Sent: Wednesday, November 18, 2009 11:29 AM
To: Khanna, Meena

Subject: FW: CR3 Draft Nov 20 Presentation

farideh E. Saba, P.E.
Senior Project Manager
NRC/ADRO/NRR/DORL
301-415-1447

Maii Stop O-8GY9A
Farideh.Saba@NRC.GQV

PSS

From: Lake, Louis

Sent: Wednesday, November 18, 2009 6:47 AM

To: Saba, Farideh

Cc: Franke, Mark; Kennedy, Kriss; Sykes, Marvin; Reyes, Luis; Wert, Leonard; Reyes, Rogerio
Subject: RE: CR3 Draft Nov 20 Presentation

Attached is the draft presentation that Garry gave me last night. He cautioned me that there may be changes before the
public meeting on Friday . Note that thay have already identified that there has been a change in the repair they are
considereing. The PNSC met yesterday and recommended that the repair consist of the delamination removal and
replacement.

 Loulake
i SIT Lead
From: Saba, Farideh ,
Sent: Tuesday, November 17, 2009 3:08 PM 2/0

To: Franke, Mark; Higgins, Patrick; Lake, Louis

Subject: FW: CR3 Draft Nov 20 Presentation
information in this record was deleted in

iouis,  &ccordance the Fresdom of inloninstion Act,

FOWPA o2 D775 .
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Please let me know where you have saved the PE's draft presentation.
Regards.
Farideh

Farideh E. Saba, P.E.
Senior Project Manager
NRC/ADRQ/NRR/DORL
301-415-1447

Mail Stop 0-8G9A
Farideh.Saba@NRC.GOV

From: McCabe, Brian [mailto:Brian.McCabe@pgnmail.com]
Sent: Tuesday, November 17, 2009.2:47 PM

To: Wert, Leonard; Sykes, Marvin; Kennedy, Kriss

Cc: Saba, Farideh; Orf, Tracy .

Subject: CR3 Draft Nov 20 Presentation

Marvin

e e 1 IS 2y s R b g S W N 8

. Per our discussion, our draft presentation for the meeting on the 20" has been provided electronically to the SIT Lead,

Lou Lake. Thus, the Region and NRR/RES should have access to the draft presentation once Lou puts it on an NRC shared

drive. 1tis simply too big a file to email to you.

As we discussed, the presentation will likely change as we get closer to Friday and we progress further with our
investigation/analyses, but the draft provided to Lou is a good foundation of what we will present on Friday.

v

Hope this helps.

Brian
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rchitect Engineer and Constructor
pe of Containment and design pressure
of Buttresses
oncrete design strength requiremen |

imensions
Internal containment diameter and wall height
Containment cylincer wall and dome thickness

- Tendons details (# vertical, # horizontal, # dome, strand diameter

Liner thickness '

s Reinforcement details

Whether concrete opening was made

Was hydro-excavation used

And if s0 what company performed it

s Detensioning details

- #by cutting

# by relaxation

# of tendons removed/detensioned beyond the SGR opening
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Compression - tension
interaction failure occurred
- Contributing Effects
Radial tension due o pre-
stressing
Thermal effects
- Tendon alignment

tress concentrations
Shrinkage
s Combined with biaxial
compressive stresses and

lower than normal direc
ensile strength of concrete
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- Seismic (OBE - 0.05 and SSE - 0.10)
Temperature Loads
Accident Pressure (S5ps)
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180 degree Symmetric model
Symmetry plane @ 150 degrees midway Between

Buttress 3 &4/ 1&6
+ 2 Opening, /2 Damage & 2 Hatch Modeled Explici

wip

Concrete Model

Brick elements for all componen

Dome and Base modeled independently
- Simplfied ring beam and buttress geome

Constraint equations used to join dome and ring girder

or meshing efficiency |
« Constraint equation used to model sloped surfaces of

he hatch
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-+ Shell mesh with variable thickness
+ Shared nodes with containment inner surface
endon Modeling “

&

Hoop tendons modeled explicitly for release and re-
ensonng

Vertical Tendons modeled explicitly for release and re-
ensioning

+ Dome tendons modeled independently with forces ported
0 global model
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The tendons are preloaded to a prescribed load magnitude,

The application of the tendon loads is achieved in the analysis using
initial strain input

An empirical formula has been developed to account for the loss of load
as the distance from the anchor point increases:

D A-(matks

preload magnitude
friction coefficient
inflection angle (0.16

1

wobble coefficient (0.0003 '
distance from anchor paint

+ Tendon preloads used in analysis:

Poome = 1635 Kips (1,215,000 b. 40 years
¢ Ponozona = 1635 Kips (1,252,0001b. 40 years) -

PO-venical

1635 Kips (1,149,000 1b. 40 years
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- Existing Design Cases  + Planned Analysis Steps

for Comparison + Dead Load + Tendons

- Cravity (95 G)  Remove Hoop + Vertical

- Internal Dead Load (200 ps Tendons n SGR Opening

= Tendons (1635 kips / tendon + Remove SGR Opening
¢ Include losses - Delamination'”

- Intemal Pressure (550psi) ~ ~ Remove Additonal Hoop & |
Wind Pressure (0.568 psi . Yoo Tnaos

'f‘, .res e RSP + Replace the SGR Plug®
Seismic o

. Accident Thermal - * Repait”

R - Re-tension Tendons

2

SAVE Path Dependent Model for
tarting point to Run 5 Controlling
Designcases

(" Root cause must confirm delamination timing
(2 Sequence of replacing SGR concrete plug and

repair may be adjusted . o wﬁ P Ogi‘eSS EHETQV
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» Restart the Re-tensioned Model and solve
ollowing Controling Load Steps
5 InternaiPressure+AcmdentThermal S

e

’ A gty

.+ 1.25 Earthquake + 1.25 Pressure + Accident Thermal
« 2.0 Wind + Pressure + Accident Thermal -

SSE Earthquake + Pressure + Accident Themal

ES

un Comparison to original building elastic design
sults to show repair has restored building to original
~ condiion
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NDE Measurements  Calculated Gap Status * Calculated Displacements
(figure not to scale) behind Delamination :
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 Approach - ILRT and System Pressure Tes

- ASME Section XI IWE for the liner and [WL for the concrete

- Concrete exterior wil be visually examined prior to pressurization and
following de-pressurization -

+ Evaluating other additional instrumentation based on the final repair
hat is implemented, and as driven by.

- Root cause analysis
. Design basis analysis (30 FEA Model

Additional NDE is required for restored liner plate
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Reg

ulator & Industry

* Prompt Notfication of
* Engagement of Critical Industry Organizations

o

éar Safety nformat

* Institute for Nuclear Power Operations (INPO
* Electric Power Research Institute (EPR!

¢ Continued Transpafen'Qy-Wi.h R_é,QUIa? or

* Special Inspection Team (SIT) —~~ ~
* Region and NRRIRES technical discussions

* Periodic Updates with U.S. Licensees

* Dec 2009 Public Meeting in Crysta
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