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Meeting Objectives

e |Introduce Levy site and project timeline
e Review foundation conditions at Levy

e Review foundation concepts under
consideration
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Site Location
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Levy County Nuclear Plant
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Levy Nuclear Plant Project Schedule

e NRC COL Application July 2008

e Limited Work Authorization (LWA) May 2010

e NRC COL Issued 1st Quarter 2012

e Plant On-line 2016
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Regional Physiographic Map
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Regional Geology
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Summary of Field Investigations

e Boring Program (SPT & Coring)
+ 51 borings under Safety Related structures
+ 65 additional borings for site characterization/Non-Safety Related structures
+ Depths - 45 feet to 500 feet
e Seismic Geophysical Testing (to 500 ft)
+ Downhole
+ Suspension logging
e Acoustic Televiewer and Caliper Surveys
+ Performed in open mud-rotary holes where P-S logging was performed
e Geophysical Logging
+ Natural gamma, gamma-gamma, neutron-neutron, and induction
e Pressuremeter Testing

e Laboratory Testing Program
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North Plant Profile Locations
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North Plant Preliminary North-South Profile

Evoni® )
&

! Nucksar dand & bozadod Dome sen Bornge AZ and & 10 N s Section. |
Mot Hznzontal s not 10 k.

Enring 14 A2 Eoring A5 BoiraAd BorinpADE Boring A3 Borina 12 Eoring D Boring AD Borina A1 Eorina &

B‘;‘;E:,EE‘. GEE 41EH GEEM AR GEE 4105 % GEE 4131 GEE&!II-%MNI!H.DI GEE 42 1 (Anprow raata) CEE42340 as?un GEE4H AR GEE4222% GSE4z24 1t

H.E&s BID W W, BT, B0 K EED RIT REL, RO . W REE, EOT W W, EED. A3 AR EDO W PR, BT ]
] [ [ e | i) 2] [ b [

2 el @ 5 iy
b 2 1 TE sm MOMNWONNTOMN D M W TE M A M jog V00D 2000 SOCO0M) MCC MM B8 M TR I WO NI MDA A0 4 2 & TS 0 b 3 TE W1 a4 M M TH a0 000 2010 5000 A3 K00 AT O

—— =7 ]
re
= P
&
F il “ul K
S v : 5
i y 3
il k| —= -
s, N
- . ! L
i
F
5
- =
|
K
i
& =
L.
:
2 -
.
(B -
ks 1
N
-

12 N2 Progress Energy



North Plant Preliminary East-West Profile
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South Reactor I:LN P 'I} i
Plant North-South Profile &
(Approximate)
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South Plant Preliminary North-South Profile
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South Plant Preliminary East-West Profile
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Summary of Engineering Parameters

for Soil and Rock

17

Preliminary Mean Soil/Rock Parameters of North Reactor LNP-2

Mean
Unconfined
Compressive

Typical Shear
Wave Velocity

Layer Type Strength (psi) (ft/sec)
S-1 Soil - 2,000
S-2 Soil - 2,200
S-3 Soil - 3,000

NAV-1 Rock 2,573 3,500
NAV-2 Rock 3,200 4,800
NAV-3 Rock 1,046 3,000

Preliminary Mean Soil/Rock Parameters of South Reactor LNP-1

Mean
Unconfined Typical Shear
Compressive | Wave Velocity
Layer Type Strength (psi) (ft/sec)

S-1 Soil - 2,000
S-2 Soil - 2,200
S-3 Soil - 2,800
SAV-1 Rock 3,978 3,500
SAV-2 Rock 1,046 2,500
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LNP Foundation Concept |
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LNP Foundation Concept I
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LNP Foundation Concepts — A “Defense
In Depth with Multiple Lines” Approach

e Line 1 — AP1000 Basemat
e Line 2 — 35-foot thick RCC Bridging Mat
e Line 3 — 75-foot thick Grouted Zone

e Line 4 — Long-Term Monitoring Program
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LNP Foundation Concepts

e RCC Bridging Mat: ~35-ft thick RCC Mat

+ Basic Function

¢Bridge over postulated solution-induced
irregularities in the Avon Park that may develop in
the future

¢ Provide a “bedrock” foundation for the AP1000
Basemat

¢ A Safety Related feature
+ Basic Properties

of. > 2,300 psi

¢V > 3,500 fps

o1 »\:‘ Progress Energy



LNP Foundation Concepts

e Approximately 75-foot thick Grouted Zone
(upper Avon Park)

+ Basic Functions
¢Provide a “bottom for the bathtub”

¢ Prevents future solution activity by inhibiting the
flow of water through porous zones and fractures

¢Not a Safety Related feature
+ Basic Properties

¢UCS = 2,500 psi

¢V, = 3,000-4,500 ft/sec
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LNP Foundation Concept

e Mid-Eocene Avon Park is the founding media

+ Basic Function

¢ Support the overlying RCC Bridging Mat
¢Location of the FIRS

+ Basic Properties
¢UCS = 2,500 psi
¢V, = 3,500 ft/sec
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Planned Excavation Bottom
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LNP Foundation Media

e ...the Avon Park Formation is cream to light
brown or tan, poorly indurated to well-
indurated, variably fossiliferous, limestone
(grainstone, packstone, and wackstone, with
rare mudstone)...

e ...the uppermost part of the Avon Park
Formation...varies between limestone and
dolostone...dolostone predominates deeper
within the unit...
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Solution Activity Risk Map
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Solution Activity Potential
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Recharge and Discharge Areas
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Approach — Potential Solution Activity
under Grouted Zone (~150 feet below grade)

e Assess probability and volume of potential solution
activity
+ Literature Review
+ Site-specific data review
¢ Rod drops, drill fluid losses

¢ Core recovery, RQD’s
¢ acoustic televiewer and caliper surveys

e Using Statistics of data, estimate volume, frequency and
depths of potential solution activity

e Show that Foundation Concepts will “bridge” over
potential solution activity without distress to AP1000
Basemat
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LNP Foundation Concepts

e Long-term Monitoring Program Considerations
+ Rate of Solution Activity

+ Changes in Porosity / Permeability of the
Grouted Zone

+ Changes in Groundwater Quality
+ Settlement of the RCC Bridging Mat
+ Settlement of the AP1000 Basemat
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Other Planned Activities

e [est Pads
+ RCC Placement/Properties
+ Flowable Fill Placement/Properties
e Field Testing
+ Grout Program
e Analyses
+ Assessment of Potential Deep Solution Activity
+ Soil-Structure Interaction
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Concept | - Plan
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Concept Il - Plan

CEMENT/BENTONITE CUTOFF WALL (2,380 L.F.)
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LNP Foundation Construction
Sequence

o Stage 1

+ Construct Groundwater Cutoff for the “walls of
the bathtub”

+ Conduct Grouting Program to form the “bottom
of the bathtub”

+ |Install the Shallow wells to “drain the bathtub”

+ Install the Deep wells to relieve the uplift
pressure
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Cutoff Wall Construction
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Secant Pile Cutoff Wall Construction
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Cutoff Wall Sequence for Secant
Piles
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Grouting Program

o Step A
+ Drill & Grout with Low Mobility Grout (LMG)

40

¢ Depth 75 ft (approximate)
¢ Spacing 8 ft (subject to confirmation)

¢ Concentric Pattern starting on perimeter and
working inward toward center

¢ Computerized monitoring of pressures and takes
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Grouting Program
(Cont’d)

e Step B
+ Drill & Grout with High Mobility Grout (HMG)
+ Depth 75 ft (approximate)
+ Split spacing with LMG Holes

+ Computerized monitoring of pressures and
takes
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LNP Foundation Construction
Sequence

e Stage 2

+ Excavate the soil in the “bathtub” down to the
Avon Park

+ Prepare the top of the Avon Park

¢Remove soil pockets and soil-filled fractures &
replace with dental concrete

¢ Clean & remove surface to receive RCC

42 »_\:2 Progress Energy



LNP Foundation Construction
Sequence

e Stage 3
+ Construct the RCC Bridging Mat

o Stage 4

+ Install the Waterproofing on the RCC Bridging
Mat

+ Construct the Upper half of mudmat to protect
the membrane

+ Construct the AP1000 Basemat
+ Backfill as Required
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What is RCC?
(Stage 3)

e RCC = Roller Compacted Concrete
e Developed in the 1970s
e Placed with Earth-Moving Equipment

e Strength Same as Conventional Concrete
+ Same Basic Ingredients (increased fly ash)
+ Extensive Pre-Construction Testing

(ower Heat of %@
e Suitable for Site Conditions at LNP
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Example RCC Projects

e Saluda Dam (SCE&G) [asce opAL Award, 2006]
e Taum Sauk Dam (AmerenUE)

e Olivenhain Dam (SDCWA)

e San Vicente Dam Raise (SDCWA)

e Bear Creek Dam (TVA)

e Bellefonte NPP (TVA)
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RCC Placement by Truck
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RCC Placement by Conveyor
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Spreading RCC with Dozer
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Compacting RCC
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Typical RCC Test Pad
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Typical RCC Sample Cutting
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Typical RCC Sample from Test Pad
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Summary Comments
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