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Masters, Anthony -

From: Lake, Louis
Sent: Thursday, November 12, 2009 7:27 AM . )
To: Khanna, Meena; Boyce, Tom (NRR); Sykes, Marvin; Franke, Mark; Farzam, Farhad; Thomas,

George; Jessup, William; Kuntz, Robert; Tsao, John; Reyes, Rogerio; Lake, Louis; Carrion,
Robert; Masters, Anthony; nausdj@ornl.gov; Orf; Tracy; Paige, Jason; Saba, Farideh

Subject: FW: CR-3 Reactor Building Design Model
Attachments: CR3_Model_Overview_NRC.ppt
Categories: Perform Review

See attached presentation for today’s conference call scheduled for 10:00am.

Lou Lake

From: Herrin, Dennis W, [mailto:Dennis.Herrin@pgnmail.com]

Sent: Wednesday, November 11, 2009 8:23 PM

To: Paige, Jason; Lake, Louis

Cc: Saba, Farideh; Reyes, Roger; Williams, Charles R.; Dyksterhouse, Don; Fagan, Paul; Radford, Sammy; Zimmerman,
Tony; McCabe, Brian; Miller, Garry; Powell, Sid; Knott, Ronald '

Subject: RE: CR-3 Reactor Building Design Model

Mr. Paige,

As promised, please find attached the information developed by MPR Associates, Inc., to support the conference call on
the CR-3 Reactor Building design model.

Dennis W. Fentin

Lead Engineer - Licensing & Regulatory Programs
Progress Energy Florida, Inc.

Crystal River Unit 3

352-563-4633

Voicenet 240-3299

Dennis. Herrin@pgnmail.com

From: Herrin, Dennis W,

Sent: Wednesday, November 11, 2009 3:08 PM

To: Jason Paige (Jason.Paige@nrc.gov); Louis Lake (Louis.Lake@nrc.gov)

Cc: Farideh Saba (farideh.saba@nrc.gov); Reyes, Roger; Williams, Charles R.; Dyksterhouse, Don; Fagan, Paul; Radford,
Sammy; Zimmerman, Tony; McCabe, Brian; Miller, Garry; Powell, Sid; Herrin, Dennis W,

Subject: CR-3 Reactor Building Design Model

Mr. Paige,

Mr. Louis Lake {NRC Special inspection Team Lead) has requested that a conference call be scheduled for 10:00, on
November 12, 2009, between the NRC (Special Inspection Team and NRR), the CR-3 Reactor Building Concrete
Delamination Root Cause Team and MPR Associates, Inc. The pqrpcsté of this conference call is to discuss the CR-3
Reactor Building design model. The following conference call information will be used:
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Information being developed by MPR Associates, Inc., to support

available.

Dennis W. Ferin

Lead Engineer - Licensing & Regulafor\) Programs
Progress Energy Florida, Inc.

Crystal River Unit 3

352-563-4633

Voicenet 240-3299

Dennis.Herrin@pgnmail.com
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Crystal River 3
Containment FEA
Model Progress Report

Hovernber 11, 2049

3/17/2010

¢ Analysis Model Status
- Required capabilities defined for modet
— Analysis approach defined
- Load cases identified
~ Geometry mode! complete
~ Initiai model checks completed
— Analyses underway

CR3 FEA Model

« 180 dogree Symmetdc modal . .
» Symmetry plane & 150 gaqrees midway Between Buttress 384/ 186
* % Opening. 15 Damage & 7 Hatch Modeled Explicitly
*  Concrove Model
» Beick glemunts tor all Compgaens
+ Dome and Base modeled independently
* Sknpitied ring beam ard buttress geometry
s Constrairt aquations usad 10 join dome and ning girdar tor meshing etficiency
* Constraint equation usad 10 Modol slopad sutaces ¢f the hatch
o Ungr Modei
+ Shefl mesh weh vanatia thohness
. + Shared nodes with containment innar surtaco
Teadon Modalng -
* Hoop tendons modeted expiicitly tor reiease and re-fensioning
* Vartical Tengons modaled expicaly for rolease and ru-lengioning
+ Dome tendans ricdaled insependently with forces ported to global modal

CR3 FEA Model

o Gravity Analysis solved for Mode! check
-~ Symmaotry boundary ang full base tixity
- Dispiacement Piots
- Stress Plots

¢ Tendon Loads solved for Modet check
~ Symmelry boundary ang full base tixity (wilt 30d scil springs)
- Displacement Plols
- Stress Piots
- Tendon Forca Plats

¢ Preliminary Data
- Removed Hote
- Removed Tendons

» Concrete Geometry Bassd on Gilbert Assodiates drawings - 1970

» Tendon Geometry Based on Prescon grawings - 1971
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» ' Dome FEA Model
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+ Ring Segm §impii‘f_igdﬁ
Axisymmetric FEA Mesh

o Core Building Geometry - FEA Mesh
- Hoap Tendon Locations Defined

Rl

k')
e Liner » Dome Tendon Loss assumptions:
H - Frichon coefficient: 1 fie<0.18
RN : ~ Wobble Valie: | t,%0bbs0.0003
- End Force: - 1635 kips (12151b 40 years)
11 w2
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3/17/2010

|Tendon Loading

o Tha tendons are prefoaded 10 a prescribed joad magmitue.

+ The application of the tendon ioads is achieved in the analysis using
indtigl gtrain input

An empiricat formuta has been deveioped 1o account for e iss of 1oad
As ihg distance from the anchor point increases:

L ma kb
Where: P3P“C ke

.« Py = prefoad magntwde

om = {riction cosllicwernt

.3 = indiaction angle

*k = wonble cosffician

[ = (istanne frem anchor point

~ Tendon preioads used in analysis;

Dome Tendon Analysis

o Geometry profile matches al tendons that intersect the b model
- 3 layers of iengons setines: 190, 200 and 300 series
* FEA Modei & Boundary Conditons
- All nodes lixed in &b directions
initigl strain defined to represent Tendon Loading and Loss
- Forces to be ported to gickal moce!

* Poges = 1638 Kips (1,215,000 &, 40 years)
* Proen = 1635 Kips (1,262,000 ©. 47 years)
L - = 1635 Kips (1,148,000 1, 40 ynars)
- = 14
« Dome Force Vector
+ Dome Force Vectors ]
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» Dome Force Vectors
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3/17/2010

o FEA Mode! - Vertical and Hoop Tendons
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» FEA Mode! - Vertical and Hoop Tendans Supponts
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» FEA Model Materials Define Tendon Groups
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Hoop Tendon Forces
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3/17/2010

o Equipment Hatch Model ™
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SGR Opening Model
o SGR Opening and Tendons removed
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Planned Analysis

o Existing Design Cases for - o Planned Analysis Steps
Comparison - Dead Loag + Tendons
— Gravity (.95 G} ~ Remove Hoop + Vertical
— intemal Dead Load (200 ps!) Tendons in SGR Opening
- Tendons {1635 kips / tengon) — Remove SGR Opening
» Inchulo iosses -~ Detamination
- internal Pressure {55.0 psi) - Remove Additionat Hoop &

~ Wing Pressure {0.568 psi) Vertical Tendong
.. Seismic -~ Aaplace the SGR Plug
-~ Accigent Tharmal Grout / Epoxy Repsir
- Ratenaion Tendons
- SAVE Path Dependent Modet for
Starting point 10 Run 5 Controlling
Design cases

H

Design Basis Controlling Load Steps

« Restarnt the Re-tensioned Mode! and soive the foliowing
Controlling Load Steps
- 1.5 internal Pressuie + Accident Thermal
- 1.25 Wind + 1.25 Pressure « Accident Thermal
~ 1.25 Eanthquake ~ 1.25 Prassure + Accident Thermal
- 2,0 Wind + Pressure + Accident Thermal
- SSE Earthquake + Pressure + Accident Thermal

« Restart with Accident Thermal with plastic. material properties for
finer such that foad capability fimited to 36 ksi stress.

« Run Comparison to crginal building elastic design results 10 show
repair has restored building to original condition




