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115. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-243 is revised as follows:

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

WLS COL 2.5-6
WLS COL 2.5-7 Planned Excavation Limits

FIGURE 2.5.4-243
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116. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-244a is revised as follows:

I

U.,
(D

0 50 100ft

0 10 20 30 m

Sources:
1. PSAR Figure 2.4.13-1, Reactor and Auxiliary Buildings,

Ground Water Control, Cherokee Nuclear Station.
2. Shaw, Stone & Webster, Inc. Drawing WLG-0000-X2-800005,

Revision H, 2/11/13.
Title: Lee Nuclear Station Units 1 & 2 Site Plan.

References:
1. PSAR Figure 2.4.13-1 "Typical detail for drain holes" and plan.
2. Relocated NI per Duke letter dated 10/17/2012, ML12293A238.

WLS COL 2.5-6
WLS COL 2.5-7

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Cherokee Nuclear Station
Foundation Drainage and Lee Nuclear

Station Nuclear Island
FIGURE 2.5.4-244a
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117. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-244b is revised as follows:

New WLS NI mat

I1 6' -BOM=553.5 feet

TOM= 545 feet
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CNS R.B mat (remains)
I New fill concrete plugs

IL _ drainage channel
CNS auxiliary

building mat (remains)

,,11. 

I

,6Ii c . ne, N.6 " '--P--- • • Top of•CONS~coricrete (remains)• 1 *`_,cannel•
-7 7 r>' V' V 7 q• III V Top of

•=-A • ALZ..•L] •/ continuous rock

-O CNS auxiliary building mat
CNS e removed 2 feet beyond CNS

(rconcrete 15'-0" mn.) R.B. mat. CNS isolation joint
(rmans removed and replaced with

.\2 1/2" din. -new fill concrete.

holes at 8' o.c. Detail

Note:

DETAIL 1

Reference: CNS PSAR Figure 2.4.13-1, "Reactor and Auxiliary
Building Ground Water Control"

Note: The elevations for TOM shown for the CNS R.B. Mat and
the CNS PSAR Auxiliary Builging Mat are from the CNS PSAR
figure and may not precisely represent the As-Built elevations.

CNS drainage
channel

not drawn to scale

TOM = Top of Mat Elevation
BOM = Bottom of Mat Elevation
CNS = Cherokee Nuclear Station

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

CNS Foundation with Drainage

Channels at Bottom of Mat

FIGURE 2.5.4-244b
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118. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-244c is revised as follows:

New WLS NI mat .I 6,BOM=553.5 feet -

TOM=545 feet -

"~te N2'"• • "•°•v
• NewfIcqncrete',

,* ot,•njbt o,,o ) .
t5 17 17 17 17

II CNS drainageCN8 auxiliary mat (reainslf)
NS R.B. (remains) Ichannel

...... - -_-

CNS auxiliary building mat . . . . • "2 " ' * . .
removed 2 feet beyond CNS CNSfII n "
R.B. mat. CNS isolation joint > CNZ_.l, c_.. (e__ v ,1, Top of
removed and replaced with continuous rock
new fill concrete. : t

N15'-0" min.

• . • .n (typ.)
C> I>

2 1/2" dia.
holes at 8' o.c.

H
DETAIL 2

Detail not drawn to scale

Note: TOM = Top of Mat Elevation
BOM = Bottom of Mat Elevation
CNS = Cherokee Nuclear Station

Reference: CNS PSAR Figure 2.4.13-1, "Reactor and Auxiliary
Building Ground Water Control"

Note: The elevations for TOM shown for the CNS R.B. Mat and
the CNS PSAR Auxiliary Builging Mat are from the CNS PSAR
figure and may not precisely represent the As-Built elevations.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS I & 2

CNS Foundation with Drainage
Channels within Fill Concrete

FIGURE 2.5.4-244c

I
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119. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-244d is revised as follows:

NEW NUCLEAR ISLAND MAT

NEW NUCLEAR ISLAND
BOM = 553.5 FT.

545

(1)-

DETAIL NOT DRAWN TO SCALE

NOTES:

TOM = TOP OF MAT ELEVATION

BOM = BOTTOM OF MAT ELEVATION

CNS = CHEROKEE NUCLEAR STATION

VARIES 559.5 TO 566 FT. (4)

" • ,'," - i . .. .. (5)

-~ 7Z

. , , CONTINUOUS ROCK

74ý NEW FILL
CONCRETE

I -(2)

CONTINUOUS ROCK
-(5)

DETAIL 3

REFERENCE: CNS PSAR FIGURE 2.4.13-1
"TYPICAL DETAIL FOR DRAIN HOLES" AND P

Note: The elevations for TOM shown for the CNS
the CNS PSAR Auxiliary Builging Mat are from thi
figure and may not precisely represent the As-Bui

EXPLANATION

(1) CNS REACTOR BUILDING MAT.
(2) CNS FOUNDATION MAT DRAIN CHANNELS.
(3) CUT OUT THE CNS AUXILIARY BUILDING MAT, FILL
CONCRETE, AND SOUND ROCK AND REPLACE WITH NEW
FILL CONCRETE.
(4) CNS AUXILIARY BUILDING MAT REMOVED FOR NEW
NUCLEAR ISLAND SUPPORT ZONE.
(5) CNS FILL CONCRETE.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Cherokee Nuclear Station
Foundation Drainage and Lee Nuclear

R.B. Mat and Station Nuclear Island-Detail 3
e CNS PSAR
It elevations. FIGURE 2.5.4-244d

I
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120. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-244e is revised as follows:

Note

TOM =
545 feet

3. Mat

Notes:
( Remove CNS R.B. or A.B. basemat at elev. 545

following saw cut parallel to pit wall to expose fill
concrete (having an estimated typical width 3 feet
from back of structural wall) between wall and rock.

(2) Remove structural wall, sheathing, vertical water-
proofing membrane (including horizontal extension at
base of fill concrete) and fill concrete between wall
and rock.
Remove structural slab, 3Y2-inch-thick fill concrete
mudmat, and horizontal waterproofing membrane.

( Backfill pit with fill concrete to elev. 545. Thereafter,
place fill concrete to support new WLS NI basemat
foundation.

( Opposite wall of pit not shown.

CNS fill-
concrete
(remove)

Rock

Protective sheathing (remove) -

Approximate limit
of excavation

*--Structural wall (remove)

-Vertical
waterproofing
membrane
(remove)

Str
'.Construction joint

ructural slab
(remove)

m CNS Ill concrete 51/2 inches
above horizontal waterproofing
membrane (remove)

/Horizontal waterproofing
membrane (remove)

T 5½ inches

Extended' K Fill concrete below
waterproofing waterproofing membrane

membrane (remains)
(remove) Rock

Typical Wateroroofina Detail

Explanation
Limit of excavation, dashed
where approximate

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

CNS Foundation with Waterproofing

Membrane in Local Pit - Detail 4

FIGURE 2.5.4-244e

WLS COL 2.5-6
WLS COL 2.5-7
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122. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-246 is removed as follows:
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Figure 2.5.4-246

Deleted
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125. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-249 is removed as follows:

Figure 2.5.4-249

Deleted
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130. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-252 is deleted and presented as Figure
2.5.2-252a as follows:

Figure 2.5.4-252

Deleted
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134. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-255a is revised as follows:

Page 244 of 280

A ; = km 4 A IABA %I- : I Cý ;
,.,LIVe -- IlII lIaq UI: UiI I-I VVl- Ve I LILOI .cLa I r

Finished grade

dw

Design

Wall

A = K, (q) = Effect of uniform full coverage surface surcharge
B = Kay. (z) = Active earth pressure above water table
C = K.y' (h) = Active earth pressure increment below water table
Pw = 62.4 (h) = Hydrostatic pressure increment
H = A + B = Static lateral earth pressure above water table (z < dw)
H = A + K y. (dw) + Key' (z - dw) = Static lateral earth pressure below water table

(z > dw) (Pw not included)

Conditions on information:

- Units of pressure, psf
- Backfill of granular material compacted to 96% maximum dry density by ASTM D1557
- y. = saturated unit weight of granular backfill above water table, pcf
- y'= submerged unit weight of granular backfill, pcf
- (p = 35 degrees = angle of internal friction of soil2

- K. = tan (45 -qp/2) = Active earth pressure coefficient of soil
- Plane strain conditions (corner adjustment factors not included)
- Dynamic soil pressure not included
- Compaction-induced residual pressure not included

uscs
Type Y K.

GW 150 87.6 0.271

GP 142 79.6 0.271

SW 136 73.6 0.271
WILLIAM STATES LEE III

NUCLEAR STATION UNITS 1 & 2

Static Lateral Active

Pressures on Nuclear Island

FIGURE 2.5.4-255a

WLS COL 2.5-13



Enclosure 2
Duke Energy Letter Dated: May 02, 2013

135. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-255b is revised as follows:

Page 245 of 280

At-Rest Earth Pressure on 1-ft Wide Vertical Strip

Finished grade

dw

Design

Wall

A = Ko (q) = Effect of uniform full coverage surface surcharge
B = Ky. (z) = Earth pressure at-rest above water table
C = Koy' (h) = Earth pressure at-rest increment below water table
Pw = 62.4 (h) = Hydrostatic pressure increment
H = A + B = Static lateral earth pressure above water table (z < dw)
H = A + Koy. (dw) + Koy' (z - dw) = Static lateral earth pressure below water table

(z > dw) (Pw not included)

Conditions on information:

- Units of pressure, psf
- Backfill of granular material compacted to 96% maximum dry density by ASTM D1557
- y, = saturated unit weight of granular backfill above water table, pcf
- y' = submerged unit weight of granular backfill, pcf
- 0 = 35 degrees = angle of internal friction of soil
- Ko = 1 - sin((I) = at-rest earth pressure coefficient of soil
- Plane strain conditions (comer adjustment factors not included)
- Dynamic soil pressure not included
- Compaction-induced residual pressure not included

uscs
Type Y. Y Ko

GW 150 87.6 0.426

GP 142 79.6 0.426

SW 136 73.6 0.426
WILLIAM STATES LEE III

NUCLEAR STATION UNITS 1 & 2

Static Lateral At-Rest

Pressures on Nuclear Island

FIGURE 2.5.4-255b

WLS COL 2.5-13
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136. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-255c is revised as follows:
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Passive Earth Pressure on 1-ft Wide Vertical Strii

Finished grade

dw

Design

Wall

A = K, (q) = Effect of uniform full coverage surface surcharge
B = Ky. (z) = Passive earth pressure above water table
C = K1,y' (h) = Passive earth pressure increment below water table
Pw = 62.4 (h) = Hydrostatic pressure increment
H = A + B = Static lateral earth pressure above water table (z < dw)
H = A + Ky,. (dw) + Kay' (z - dw) = Static lateral earth pressure below water table

(z > dw) (Pw not included)

Conditions on information:

- Units of pressure, psf
- Backfill of granular material compacted to 96% maximum dry density by ASTM D1557
- y. = saturated unit weight of granular backfill above water table, pcf
- Y' = submerged unit weight of granular backfill, pcf
- 4 = 35 degrees = angle of internal friction of soil
- K, = tan2 (45 + 4/2) = passive earth pressure coefficient of soil
- Plane strain conditions (comer adjustment factors not included)
- Dynamic soil pressure not included
- Compaction-induced residual pressure not included

uscs
Type 7 K,

GW 150 87.6 3.690

GP 142 79.6 3.690

SW 136 73.6 3.690
WILLIAM STATES LEE III

NUCLEAR STATION UNITS 1 & 2

Passive Lateral Pressure on
Nuclear IslandWLS COL 2.5-13

FIGURE 2.5.4-255c
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137. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-256a is revised as follows:

Lateral Pressure (lb/ft
2
)

250 500 750 1000 1250 1500
- 592.00

5

*€ 10

15

587.0

0

582.0

577.0

20 572.0

----- At-rest presure Explanation

- Hand-Guilded Roller Adjacent to NI Wall (Residual+ At-Rest Pressure)

- Heavy Roller 5 ft from NI Wall (Residual + At-Rest Pressure)

WLS COL 2.5-13 WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Compaction-Induced Earth
Pressures on Nuclear Island

FIGURE 2.5.4-256a
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138. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-256b is revised as follows:

Page 248 of 280

0

iji
0
0

0
C)

0.0 0 .5 1.0 1.5 2.0 2

Dynamic Earth Pressure (k/ft2 )

.-- GW (150 pcf) -0-- GP (142 pcf) --- SW (136 pcf)

:.5 3.0

WLS COL 2.5-13 WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Dynamic Earth Pressures

on Nuclear Island

FIGURE 2.5.4-256b
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146. COLA Part 2, FSAR Chapter 2, Figure 2.5.4-267 is added as follows:

WLS Unit 2
Nuclear Island Base Case

Profile C4

Approximate Top of
Continuous Rock

elevation 534 ft MSL

Approximate Top of
Continuous Rock

elevation 553.5 ft MSL

Approximate Top of
Continuous Rock

elevation 545 ft MSL

Explanation

W Maximum WLS fill concrete thickness approximately 20 feet

Maximum WLS fill concrete thickness approximately 9 feet

W WLS foundation level rock - no significant WLS fill
concrete planned (less than 2 feet)

Note: See Figures 2.5.4-260,2.5.4-263, 2.5.4-264, and 2.5.4-265
for WLS fill concrete slope and bench plans.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Fill Concrete Configuration

along East Side of WLS Unit 2

FIGURE 2.5.4-267
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Attachment 4

Revisions to FSAR Chapter 2, Subsection 2.5.5

Subsection 2.5.5

Table 2.5.5-201

Figure 2.5.5-201
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1. COLA Part 2, FSAR Chapter 2, Subsection 2.5.5, third paragraph is revised as follows:

WS COL 2.5-14 The plants are centrally sited within a backfilled excavation forming a broad, relatively level yard
grade at approximate elevation 58&-592 feet for a distance of approximately 300-1000 feet from
the perimeter of tho excavationnuclear island. No natural or manmade slopes exist in proximity to
the safety related nuclear island structures that pose a potential slope stability hazard to the safe
operation of the plant. Additionally, no natural descending slopes, such as river banks or ridge
slopes, exist around the perimeter of the Lee Nuclear Station plant yard area that pose a potential
encroachment or undermining hazard. Site investigations, subsurface geotechnical
characterizations, and excavation and backfill profiles used for the slope stability evaluation are
presented in Subsections 2.5.4.1, 2.5.4.2, 2.5.4.3, and 2.5.4.5.

2. COLA Part 2, FSAR Chapter 2, Subsection 2.5.5.1.1, first paragraph, last sentence is revised
as follows:

Additional descriptions for sever-aI-two of these slopes nearest to the nuclear island structures are
provided below.

3. COLA Part 2, FSAR Chapter 2, Subsection 2.5.5.1.1, fourth paragraph forward is revised as
follows:

The nearest permanent slope that ascends above the Lee Nuclear Station nuclear island area is a
natural hill slope located southwest of the Unit 1 (Slope 5). This slope is also the highest slope
within the one-quarter mile search area. This hill slope may be trimmed during plant grading.

This hill rises approximately 400-80 feet above the yard elevation. The hill has a slope of
approximately 2.5 horizontal to 1 vertical and is located g-eate-.thanabout 900-1000 feet from the
Unit 1 nuclear island. The closest distance to the toe of the slope is a.p .- @i .te*y-more than
9 times the height of the slope. No credible mechanism of slope failure would predict movement of
the slope failure material over such a large distance. Based on the past stable history, slope height
and inclination, and the distance from the nuclear island, this hill does not pose a hazard to safety
related structures. Excavation of this hill for borrow source material may reduce the slope height,
and the toe of slope may be relocated in a southerly direction away from the plant area, further
reducing the already negligible potential hazard.

Tho neaet permanent slope that ascecnds above the leA Nuclear Station nucluear island aa i6 an
anginsrd a lope at the swit h atd located south o f Units I and 2 (Slope 6). The t h swthyaod pad
Was conStructe-d- uin eninered- earthen (Group 1) foill during site preparation fo r Ch A erokee
NucAledar Station. The pad is AU contrutd to anl e~leVationR of approximately 605 feet, Which is
approximately 15 feet aomve the yard elevation. The to of thidse slpe is at least 1100 feet away
freon the neaest safety felated sruAcenture The BWrtchyard pad Ris6 cr tructed at a slope io
approximately 2 horizontal to I verticlal or shalWerr Nino credibe mechanism Of slopy failure would
predict mRovemenAt Of the slope failureFA m-ateri-al eaver s~uch a large dista;ne_. On the basi 6ot6A
engineering judgment and past performance, slope height, inclination, and distanceA fromn the
nucle'Aar island, this sWitchyard slope (Slope 6) does, net peso a hazard- to the Leo; Nucle49ar Station
safety rel1ate-d srcue u to the limited- height, signific-ant d-istan-e- to the unuclearc island, and
the existing slope angle-.

The nearest permanent slope that descends below the plant yard grade and the nuclear island
area is an engineered slope located north of Unit 2 (Slope 7). The top of this slope is g~eatei-than
44 09about 1200 feet from the nuclear island. This slope descends 55 feet below the yard
elevation to the surface of a pond adjacent to the Broad River. The slope is inclined approximately
2 horizontal to 1 vertical. There is no credible mechanism whereby failure of a descending slope
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55 feet high and 90&-1200 feet away could affect the nuclear island. Based on the distance,
height, and inclination of this slope from the nuclear island, it does not pose a hazard to the safety
related structures.

4. COLA Part 2, FSAR Chapter 2, Subsection 2.5.5.2 is revised as follows:

Analyses of permanent slope conditions were limited to a review of permanent slopes within a one-
quarter mile distance from the Units 1 and 2 nuclear island structures. This conservative evaluation
is based on past performance, height, slope angle, and distance from the safety related structures.
The nearest permanent slopes are 900-1000 feet or more away from the Units 1 and 2 nuclear
island structures. These permanent slopes do not require further analysis, including quantitative
pseudostatic analysis, to calculate a safety factor because there is no failure mechanism that
would create a hazard to the safety related structures.
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5. COLA Part 2, FSAR Chapter 2, Table 2.5.5-201 is revised as follows:

ILS COL 2.5-14
TABLE 2.5.5-201

PERMANENT SLOPES WITHIN ONE-QUARTER MILE OF UNIT 1 AND 2 NUCLEAR ISLAND STRUCTURES

Constructed
Condition

Approximate
Distance to Toe

Approximate
Slope Height

Approximate Approximate Slope
Distance to Crest Inclination (Horizontal

(feet) (feet) to Vertical)Slope (Number) (feet)

Hill Southwest of
Unit 1 (45.)

Natural Slope - cut

Enneeved PoII

Engineered Fill

@W01000 4WG-

4460

40080 2.5:1.0

4400

42-50-

45

55Pond North of Units
(47)

14001200 2.0:1.0
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6. COLA Part 2, FSAR Chapter 2, Figure 2.5.5-201 is revised as follows:

Nuclear Island
F-1 Existing structure

Concrete slab

Stream course

[Z Water body

5-foot contour, certain

5-foot lontour,
approximate

pp, /
Permanent slopedesignation

Power Block
3

'C

ýý'j. cooling.\ towers

WLS COL 2.5-14 WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Permanent Slopes within One-Quarter Mile
of Units 1 and 2 Nuclear Island Structures

FIGURE 2.5.5-201
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Attachment 5

Revisions to FSAR Chapter 3

Subsection 3.7

Table 3.7-201

Figure 3.7-201

Figure 3.7-202

Figure 3.7-203

Figure 3.7-204a - Deleted

Figure 3.7-204b - Deleted

Figure 3.7-204c - Deleted

Figure 3.7-205a - Deleted

Figure 3.7-205b - Deleted

Figure 3.7-205c - Deleted

Figure 3.7-206a - Deleted

Figure 3.7-206b - Deleted

Figure 3.7-206c - Deleted

Figure 3.7-207a - Deleted

Figure 3.7-207b - Deleted

Figure 3.7-207c - Deleted

Figure 3.7-208a - Deleted

Figure 3.7-208b - Deleted

Figure 3.7-208c - Deleted
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1. COLA Part 2, FSAR Chapter 3, Subsection 3.7.1.11 is revised as follows:

3.7.1.1.1 Design Ground Motion Response Spectra

Design ground motion response spectra for Lee Nuclear Station Unit 1 and Unit 2 nuclear
islands are presented in this subsection. The foundation conditions at Lee Nuclear Station
are unique in that the Unit 1 nuclear island foundation is supported on new and previously
placed concrete materials placed directly over continuous rock. In contrast, the Unit 2
nuclear island foundation is configured more conventionally with the nuclear island founded
directly over continuous rock, except for the eastern edge of the Unit 2 nuclear island, which
will require approximately 20 ft. of fill concrete to build up the support zone to the base of
the nuclear island. Based on these foundation conditions, individual design ground motion
response spectra are provided for the certified design portion of the plant at Units 1 and 2.

Measured shear wave velocities for continuous rock underlying the Units 1 and 2 nuclear
islands range from between 9000 to 10,000 fps, as described in Subsection 2.5.4.7. The
stability of subsurface materials including foundation conditions are described in Subsection
2.5.4.

Figures 3.7-201 and 3.7-202 compare the Units 1 and 2 horizontal and vertical site-specific
design ground motion response spectra to the certified seismic design response spectrum
(CSDRS) and the AP1 000 generic hard rock spectrum (WEC). For Unit 1, the Foundation
Input Response Spectrum (FIRS) defines the site response foundation input motion for the
nuclear island foundation placed on concrete over continuous rock. Unit 1 FIRS, associated
with Unit 1 FIRS Al (Figure 2.5.4-252a), represents the nuclear island centerline foundation
input motion and is based on the GMRS developed at the top of a hypothetical outcrop (e.g.
continuous rock) fixed at 530 feet (NAVD) transferred up through previously placed and new
concrete materials to the basemat foundation level at 5530.5 feet (NAVD). For Unit 2, the
GMRS defines the site response foundation input motion developed at the top of a
hypothetical outcrop of competent material (e.g. continuous rock) fixed at the basemat
foundation level at 5530.5 feet (NAVD).

Detailed discussions of the methods used to calculate the horizontal and vertical GMRS and
FIRS are described in Subsections 2.5.2.6, Ground Motion Response Spectra, and 2.5.2.7,
Development of Feumdation Ro9,poRn Sp•• t"a (FIRS) for Units 1 and 2. Variations in the
Unit 1 FIRS and GMRS horizontal and vertical spectrum shown on Figures 3.7-201 and 3.7-
202 are attributed to the independent calculation methodologies used to estimate the site-
specific design ground motion response spectra.

As shown on Figure 3.7-201, the horizontal GMRS and Unit 1 FIRS exceed the horizontal
CSDRS at frequencies of about 20 to 75 hertz and 20 to 85 hertz, respectively. PGA at 100
hertz of the GMRS and Unit 1 FIRS is 0.21 g and 0.232 g, respectively. As shown on Figure
3.7-202, the vertical GMRS and Unit 1 FIRS exceed the vertical CSDRS at frequencies
between about 25 to 70 hertz.

Similar high-frequency exceedances were evaluated by Westinghouse in DCD Appendix 31
using a standard hard rock spectrum (shown as WEC generic hard rock spectrum in Figures
3.7-201 and 3.7-202). In Figures 3.7-201 and 3.7-202, it can be seen that the horizontal and
vertical GMRS and Unit 1 FIRS are below the corresponding horizontal and vertical WEC
generic hard rock spectrum for all frequencies. As described in DCD Appendix 31, generic
hard rock spectrum high frequency exceedances are within the seismic design margin of the
API 000 and will not adversely affect the systems, structures, or components of the plant.

Sub.eoction 2.5.4.7.4.1, including Figures 2.5.4 245, 2.5.4 216, a•d 2.5.4 264, describe and
i., .uvtrAto a localizod ar of nd . oci.tod . ith the UnIt•t 1
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NortAhWeSt Corner, and the aroa adjacent to _and otd th9 nucl'ear fir.land- foun-Idation
footprint. WeStin9g-houe9 hals- oA-Valuatod (Reforonce 201) the poteRtial offect; of th6sG oRdition
on the dynamic response Of the nucle84Ar island, and has conclu1-de9d- that 0ts effectoni
structure response spectra issml.= At the six key nuclear isand locations describe in

.A12100Q DGD Appendix 3G, significant margin exists between the site specific in strucGture
response spectra anAd that resulting froM the APINGO CSDRS.
The Lee Nuclear Station site provides uniform hard-rock support for the nuclear island, and
the site characteristic GMRS and Unit 1 FIRS are less than the horizontal and vertical WEC
qeneric hard rock spectrum at all frequencies. Therefore the site complies explicitly with the
AP1000 DCD and no site-specific analysis is required. Subsection 3.7.2.15 describes the
confirmatory site-specific analyses of the nuclear island to-that demonstrate compliance with
the AP1000 DCD.

2. COLA Part 2, FSAR Chapter 3, Subsection 3.7.2.1.2, first paragraph is revised as
follows:

F•AR Subsect•,ion 3.711 describes sitespecific analyses of Leo Wulear Station I Wito I t
c~onfirim that the eeffec~ts of locralized areas of nnuiomfound-ation- conditions do not result
.in unaceptable in structure responses. For- 46e-in theeecases when site-specific analyses
of the nuclear island structures may be required, artificial time histories (two horizontal and
one vertical) were developed to be compatible with the Lee Nuclear Station Unit 1 FIRS
spectrum (FSAR Figures 3.7-201 and 3.7-202), and to satisfy the requirements of Standard
Review Plan (SRP) 3.7.1. The methodology used in the development of these time histories
is summarized in the following four steps:

3. COLA Part 2, FSAR Chapter 3, Subsection 3.7.2.1.2, last paragraph is revised as
follows:

Attributes of the resulting time histories representinq the Unit 1 FIRS are shown in FSAR
Table 3.7-201. FSAR Figure 3.7-203 illustrates a representative horizontal component time
history.

4. COLA Part 2, FSAR Chapter 3, Subsection 3.7.2.8.4, is revised as follows:

Add the following information to the end of DCD Subsection 3.7.2.8.4:

The foundatiof+n condit beneath mest of the Unit I Annex BuildiRn are VerY unIiform a•nd
are in fact similar to thRos descrobRd in the A PI0O DCD, except that the fill material

su1pporting the Annex Buil0ding is- a few feet thic-ker. In the nothrnosed- of the U nit 1
AnneX Building, the top of •l ntinuousmtv vroc slopesV away, but the overall character of the
bumildng support reman•i quit uniform. ThisV is llusmmtratedv in FvSAR F•igures 2.5.4 246, 2.5.4
260, and 12.51 261. Since theq entire Seis;mic Categer', 11 portion of the .Annex Building is on
a co9mmon base m~at and_ Will behave as a unit, those loc~alized- dif~fe~renc~es in. the support
conditions ,ill noW t significantly affect oVerall response Of the Unit I An nex Building, Or the
potential fo ineatonith theqA nula~risad

FSAR Figure 2.5.4 260 also illustrates the svuppoFrt conditions benea m th the I Unt :2 Antnme
Building. Though final exc.avation profiles to su.pport constructioRn of Unit 2 have not been

eostabhlishod, the foundation support provided by the existing reck excavation provides
uniform support at a depth about ton feet Ioss th+an the configuratiron. descred in the
A. Pv100 v0 DD•.0.

WLS SUP 3.7-4
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The fudtocodtosbe-neath the SeiOSMic Category 11 portion of the UniR.t 1 -;And- Unit 22
Turbine Buildings6 are also Very uniform and are in fat simlar t those described in the

API 0-0DDe~p that the suppe"t"'-' rock or fill G0RGF iII bel 18A PA feet above the
'evel consoidered for the srtndard design.

FSAR Subsection 2.5.4.5.2 describes how areas in the foundation support zones of Seismic
Cate-gory II buildings (the Annex Building and Turbine Building first bay) will be excavated to
expose concrete or rock, and fill concrete will be used to build up to the base level of the
nuclear island. If rock within the foundation support zone of these Seismic Category II
structures is higher than the base of the nuclear island, the rock will be removed to the
elevation of the base of the nuclear island. In areas where the pre-existing concrete and/or
rock within the foundation support zone of these Seismic Category II structures are at a
lower elevation than the base of the nuclear island, fill concrete will be used to build up to
the base level of the nuclear island. This configuration is illustrated in FSAR Figures 2.5.4-
245 and 2.5.4-260 through 2.5.4-265. These measures ensure that the Lee Nuclear Station
site provides uniform support for the Seismic Category II structures in a configuration
identical to that considered in the AP1 000 DCD designs.

From the candidate granular fill materials described in FSAR Subsection 2.5.4, Duke Energy
has determined that Macadam Base Course material provides properties appropriate for
precluding interaction of Seismic Category II buildings with the nuclear island. Duke Energy
has selected the static and dynamic properties described in FSAR Subsection 2.5.4 as well-
graded gravel (GW) to represent that Macadam Base Course material.

As shown in FSAR Subsection 3.7.1.1.1, the Lee GMRS and Unit 1 FIRS are enveloped by
the AP1 000 HRHF response spectrum. The properties of the granular fill material that will be
placed above continuous rock, presented in FSAR Table 2.5.4-211 and FSAR Tables 2.5.4-
224A through 2.5.4-224F, are consistent with those used by Westinghouse in developing
design criteria for adjacent Seismic Category II structures and include having a shear wave
velocity greater than 500 fps.

L-ee soite specific perfoarmanae based surKface response spectra at the groundG surface Of the
granul~ar fill su1ppOoRtig the adjacenAt S-eismici Categwy~ 11 buildings have bheen developed,
consid-ering the effecGtsO Of the- different thic-knesses of gRranular fill ma~terial beneath the
adjacent buildings. For frequenc~ies; -above 5 Hz, these site specific spectra are generally
lo.er tha;n; the A.121i 00 gericF* plart gFrade speGtra for a Hardo Reck High Frequncy site
th-at weRre onidre i dGevelping design criteria for the S-eism~ic Category 11 bufildings and

an isolated ecedne of the API 000 genricO plant grade spectr.;Wa woud not result in
any change to the s-tand-ard- des6ign criteria for the API 000 Seismic Category IIbuildings.
For frA.eqRenes below 5 Hz, the design of Ses•Mi• Category "1 structures is gv-erned by the
GSDR&

From the candidateg'ranular fill materials desncrib•d i FSAR •Subs•ction 2.5.4, Duke Energy
has determined that Macadram Rase Course vaterial provides propeties apprFopiate for
precluding interaction Of SeAismic Categer, I buildings with the nucwlear island. DuMke EnRer-gy

has~- seete hesatic and dynamic pro9perties desc-rib-ed- in FRAR Subsection :2.5.4 as well
graded gravel (GWV) to represent that Mac-ad-am Bae Curse mateil

The Lee site-specific bearing capacity for the _granular fill material supportinq the Seismic
Category II structures (shown in FSAR Table 2.5.4-228) is greater than the generic AP1000
bearing demand for these structures.

As described in FSAR Subsection 2.5.4.5.1, the source for the granular fill material
(Macadam Base Course) supporting the Seismic Category II buildings has not yet been
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identified. Once a source for the granular fill material has been selected, the static and
dynamic properties of the material supporting Seismic Cate-gory II buildings will be verified
as compatible with Lee Nuclear Station site response analyses.

The information above demonstrates that the Lee site provides uniform support for the
Seismic Category II buildings; site-specific fill material is consistent with that considered in
establishing generic AP1 000 desiqn criteria for these buildings: the site-specific seismic
demands on the Seismic Category II buildings are less than those considered in the AP1000
standard design: the configuration of the granular fill supporting the Seismic Category II
buildings is consistent with that described in the DCD; and the bearing capacity of the
supporting granular fill is greater than the bearing demand. Therefore, the Lee Nuclear
Station site complies explicitly with the reguirements of DCD Subsection 3.7.2.8.4 for a hard
rock site, and no site-specific analysis is reguired.

Westinghouse has nevertheless performed a confirmatory site-specific analysis of Seismic
Category II structures supported by granular fill material with the static and dynamic
properties associated with well-graded gravel (GW), and has concluded that all DCD criteria
have been met. This analysis is presented in Reference 205. The conditions considered in
Reference 205 included a variety of potential thicknesses of granular fill material (depth to
supporting rock). The analysis cases considering thicker granular fill bound the Lee Nuclear
Station site configuration actually selected. The lower levels of granular fill considered in
Reference 205 have actually been replaced by fill concrete, resulting in a configuration
virtually identical to the DCDcalcuaosite tpecii Fr'lativo displaemon.ts of adjacent
buildings are loss than the building soparation, so thoro is no contact botonthNeenulrisloand and adjaont building6. Th• a•iiulatoed folund-ation input rFoponso spoctra at the base
o f the Annexv ui•,ldi~n, ,and- ,t the boteof the fi;rst bay of# the T"u rbine• uildin ,;,@ a, re less th-an -- -.-.-.-.---- - . . . . . . . . . .

ths cni de reA-d inm t het A P IOQ0 0 stanidard- design of those structures. T-he maximum Sitespecifc hbearing de;aFnd (approximately 13.06 ksf for the Annex Buildinr and 7.75 ksf for

the Turbine Build-ing) is significGt•l ls the hite speGcifi allovablel bWeFing pFr•esre
kh•* ;n rQAQ -r, l ki ) r, A I))-• ,r•,vn,+ ha 10" Ar•,• 1, r f f h+ Ann• 0 ,;!A-;n, A•,

0.M .- . _... .._.- _ I .. 1CY70 ý M ~yl -9 __

are also significan•tly less than th9-s coGns;rider9ed in the API G00 standard design of the
SesiGateqgor II structuresA for the CDRS.-9

A d-escribeed- in SAR Suscto :2.5.1.5.1, the source for the granuldar fill matera
(Ma•a•damV Base Course) supporting the Seismic Categoy q buildings has net yet been
identifid.. Or.ne source f gr. , fill material has .. selected, the static and
dynamicG properties of the mnaterial su1pporting Seismic CategorY 11 buildings Will be verFified-
as ompn;atible with ILee9I Nucle.h-ar Station se rSeso.nse analyses.

The site specific analysis prsonten.d_ in Re~ferenceG -2-05 deosrtsth~at the Ie si rte
poides, uilform support for the Seismic_ Category 11 buildings; site specific fill mnaterial i
consstet wth tha;t onsidered inetab;isrhin geei PIO000 design criteria for these

bidns; and the site specific sesi demanLds oin. th e Se;Aismic C-ateoyIbuligar
lessr than those; considered inthe AP1OQO stanRdard design._

5. COLA Part 2, FSAR Chapter 3, Subsection 3.7.2.15, is revised as follows:

Add the following information to the end of DOD Subsection 3.7.2:

As described in ESAR Subsection 3.7.1.1.1. the Lee Nuclear Station site provides uniform
hard-rock support and the site characteristic GMVRS and Unit 1 FIRS are bounded by the
Westinghouse generic hard rock spectrum. Therefore, no site-specific analysis of the
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nuclear island is required. To full " d....monit the acceptability of the W^LS site,
Westinghouse has nevertheless performed confirmatory site-specific analyses of the nuclear
island Seismic Category I structures. These analyses were initially documented in Revision
1 of Reference 201, and were subsequently updated in Revision 2 of Reference 201 to
address AP1 000 modeling updates during the Design Certification Amendment, revisions to
the WLS Unit 1 Foundation Input Response Spectrum (FIRS) and the associated time-
histories, and the decision to use granular fill material adjacent to the WLS nuclear island
structures.

These site-specific analyses included a cmnation of two-dimensional DIonnandSSI
analysis, as well as three-dimensional Q incoherent SSI analysesanalysis, and
investigated the effect of having layers of fill concrete over hard rock supporting the nuclear
island (Lee Unit 1), compared to the nuclear island supported on hard rock (Lee Unit 2).
The measure of the effects was a comparison of in-structure response spectra at six key
locations shown below.

* CIS at Reactor Vessel Support Elevation
* ASB SW Corner at Control Room Floor
• CIS at Operating Deck
" ASB Corner of Fuel Building Roof at Shield Building
* SCV Near Polar Crane
* ASB Shield Building Roof Area

The results of these site-specific analyses confirmed that the presence of approximately 20'
of fill concrete instead of rock has very small effect on in-structure response spectra. The
three-dimensional incoherent SSI analyses confirm that at these key locations, in-structure
response spectra are enveloped by those resulting from the AP1 000 CSDRS and HRHF SSI
envelopes. The 2D analyses Were Gcnducted to:

-AQdd.resrps the revised U nit 1 FIRS and a;ssoiter;td time -histor,;
*Evaluate the extent of susrfc haracterization, Site response and su- rface motions;

.A^nalyze the Site specific dynamic pofile and fo-und.atin medium underlyinRg th Units 1
and- 22 NI. footprints;

-Assess the effect4 of the Uni1pt 1 Noerthwest corner site spec-ific. conditions on the seismic
Fespensee;and

GeCmpare the 22D SS rslt f the- various site usraeadfound-ationA coneditions,
and- determine the controlling conditions; to be use0Ad in subs,__equ1ent three-dimensinal*R (3D)
SSb analyesee 7

The 3-D -analyses update-d thes 1.AN1L 3D SS1 moedel and analys~is toncld the ARi 000 N120r
3D Model, incorporated the resulfts -and parameters estAablisihed- in the- 22D paramnetric studGie
and perFormed 'W-nty five (25) 3D SA-2^1 incohe.ren.t sim'-ulation analyses.

The WLS S 2D hori-zAnt• l aRd vertAcRl in struct fleer resp-one spectra (FRS) Were
-ompared. to the-- RGP00_ 3GD ertified- SeisGmniG Design Response Spectra (CSDRS) and

Hard Rock High FrequencY (HRHF=) FRS envelopes at six (6) key APIOQO0 NI locations.

The 2D S61 analyses were perOfomed using the computerF co9de ASS20 and post
pFerecesed using ACS SASSI. 3D IncoeherenAt SSI analyses were perform~ed using 'A 'CS
SASSI. All SARSS SSI analyses performed used the SASS' Direct me thod for coptigi
strucnture FRS.
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Site .pecific S1 SIpnalys"• wore pe.... ed usiRg the API ^ 00 NI20r finito. Aele.m...t mo-d•l .a-ndrl

the cites•p9eific FouRdation Input ReSPOn1e Spectra (FIRS) Al time histor,' inputoo decriFb
inSubsec-tion 3.742.1.:2

I 5 decibdblo, the 3D1) SS analyces FAresults• holw that the in strucirt.ure FmRS_ of aR
AROGplant at~ th AIS;IUnt 1 * ie are eneee byte O from Auuu0 GQ

vnn. . f.. v v ... i~ .•. .. • v. .lv .v. .. v vl vnv~ v v .l• ~ v • • . ... .. vv .. .n . _ _.. _ _ _I v S

dHRHF= analydsbes' -at the six key API 000 NI lati described in DOD Subsection 3.7.2
ad- DPGD Tabl Ieq2 3G. 1.

Foundation conditions for the two (2) W=S units. are de.snibed in SuNb-sectn 2.5.v7•.. The
URit I NI Ibaseat is fundied At El. 550.5 ft • pc (API 000 El. 60.5 ft.), predomi•ately oR fill

concrte over hard rock, ard thAeI -Uit 2 N' 2I;Asemat iis founed At El. 550.5 ft. M. o hard
rocAk. The finala grFade l eve for b-ot~h uplnits irs at El 590). 0 ft. mcil (APlQE. 100 .0R ft.).
UnIit 1 will overlie portieons of the for~meAr Chero~kee NucIGle~ar St-ation fill cceeAnRd legacy
stvnn.ral slabs -and native rek. Similarly, Lee Unit 22 will occupy. p.A .. f the fermor.

Cherokee Uniit 32 area, and Will overie native rok Both nuclear (NI) struc tures will

reur seine additioalA m~inr9 excGavation and replacement with fill cnre'IIAIAteA. InR the
No.hWeSt cornF eOf Un1it 1, enginered f•il will be placed adjacent t the fill conrete which
Will e~iAnd belew the elevaxtioRnof the A PI 000 basemat.

The feundation conRdl IIIitions and geologic prIfiles var,' betIweenpI UnIVVts 1 and 2, and locally at
the Ne"- thWeSt corner Of Unit 1. A total of three (3 ... spec-i-fi, SS1 mdl we9re develope
wi.Ath corr~esponding site dynamicG profiles toeprsn th varid conditiens andI bakfl
benea--;th the Units 1 and Unit 2 WIS. Three cross scinweeMo(deRled

-Unit 1 Centerline Crs Setin 3 ' (Fmigure 2.5.4 260);
* Uit2 enerin Cos SctonB B3' (Fig0 ure 2.5.4 260); and

* Unit 1 Nor-thWe-st CoArner CrossSec~tions. Y-Y, andI UJ U' (FigurIes 2.5. 4-264 and 2.5.4-
245km

Three dynamic profilesF- woref developed to represent the codtosat each plant basemat,
corresponding to:

*Unit 1 Centerline Base Case Al (Figure 2.5.4 252);
SUnit -2 Centerlinle -Preofle C (Figure 2.5.4 250); and
* Unit 1 Norhwet Crne Profile B3 (FiOgure 2.5.4 2149)-.

.As, shownA in the Unit 1 Northwesot Corner Cross S-ections U UJ' (Fmigure 2.5.4 215) and Y Y'
(Figure 2.5A1 260), up to approximately 30 feet Of engine~eredd fill is reqUired adjacent to the
foill cncRArete benReath the NI (below Eil. 550.5), which replaces excavate-d lowerA shear wave

veoiyweathered rockr downA; to continuwous rocuk at the Northwvest corner. Strain com~patible
dynamicG 6oil PFpropeties were calcua ted for granular fill ma4terialsin three (3) represenAtat~iveA
profiles loca~ted_ MWiti the UnIit 1 Northwest crneFRr. Cluainof these prpre

conideedthe three- c~andiedate engineered_ fill maeiltypes (GP, GOW, and SWV) described
in Subhsection 2.5.4, and a range Of groun~d wpater cnios.The calcul ation result

imnclud-ed 16th, mnedian, and 81th pretlval-ues fon-r the dynamicG soil properties. A range ot
average dynamicG properties was_ determ~fined, parametrically evaluated in the 20 SSI
analysis of the Unit 1 Northwest corner, and the Freults (in stmructuire FIRS) wore enveloped.

Cross-Section B B' (Figure 2.5.4 269) shows bedrock cnions on an EastWesAt centerline
of UI At 1 and UI wt 2. The neW UI Rt I WNI basemat will be construcited ovr proiately five

()feet of newA. fill concrete overlying an average of about 155 feeAt oef existing fill conrGete,
structural basemat concorete and native rock from theq fomer Cherokee foundation. The Uimt
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2 NI bas-omat is founded o- •na••ive hard rock. The i It 1 NI enRterline rock shear wave
Velocity (VS) ranges from. about 7,500 feet per seco (fr) (fill c1 nr - ete) to about49,600 fps
(coninluous rock ac shown nthe IU-n I Base Case Al Figre.5.10_ 252). The I 2

Ce•nerie continuou. r Vs ranges from about 8,400 fps to about 9,600 fps as shown in
the Unit 2 Profile C (Figure 2.5.4 -250).

Cross6 Sections Y Y' and U U' (Figures 2.5.4 2614 and 2.5.4 215) represents bedrock
conditions at the Northwest corner of the IUn÷it 1 NI. In this, area, the NI .v.rli;s a I,-local

zone of weath~ered and- fr'actured rocGk, exending approximately 15 to 25 feet deep beoth
Unit 1 base..at elevation (El. 550.5 ft.). This Iocalized zone of we..athered rock exhibits lower
VS velocite, ranging fromn approximately 1500 to 6000 fps, than the underlying and
adjacent sound rock with Vs of app~roximately 9200 fps. E=xcavation of this isolated lowe
velocity material to cOnnuouS Frok at the Northws•t co-rnr of Unit 1 NI will be roplacod with

fill concrete beneath the bas..mat. Engineered backfIll will be placed and coIm.pac..ted.

adjaGRnt to the fill concrete beneath the NI (and beneath the northern end of the Annex

Building) approximately 20 to 30 feet below the NI basemnat elevation. The Unit 1 Foksha
wave veIGlity at the Nothwest c+rneF ranges framI about 5,300. ft about 9,200-.

BeGa•se the roc..k aand fill c...onrte materials wore found to behave i.nearly;in the
development of site response specra, a material damping value of 0.0 -05 was Used f rock

and for fill conrGete in all profiles. Fer the granular fill materials adj•acet to the Northwest

cerM, damping values wore determined as One Of the strain covmpatible materi

properties, and Varied between approximately 0.05 and 0.10, depending On material typo'

3.7-.2.15.2 Seismic Inputs,

The horizontal and verticl site GViRS and nit I1 Foundation input Response Spectra

(FIRS) are described in Subection 317.1A.11 Subsection 3.7.2.1.2 describes the
developm~ent of artificial time histories to reprBeset the Unit 1 FIRS, consistent wt h
guidancea in Standa-rd -R~eyvie Plan 34.71. Since the U-nit 1 FIRS bounds the site GMARS,&
which. is the U~nit;2 base Motion, the Unit 1 FIRS timeA histories are con~servativelyuefo

the an•alYsi Of both Unit 1 and Unit 2.
nalysis Of h•e API 900 Fo the Certified Seis;; Demi Response Speati /CSORS

envelope is provided in Reference 202, and for the hard rock high frequency (HRH4F) -FRS

envelope i Referee 203. The iLvS 3D SS 1 in structure FRS are comVpared to the API 000
SPDRS ;and HRHF envelopes at the IX key locatins identified in DCDSubc•• tion 3.7.2

and DCD Table 3G.-1 .

3 .7.2153 Two Dimensional SASSI PaFa•metri Stuies

Two dimensional (2D) parametric SS analyses were p..O....d using SASS tcompare
the 2D SSI results of The various site n bSUoen e and foundation conditions, and deteFrmine

the controliRng Gcnmtions to be evalu.,ated in greater detail in subsequeRt 3D SSI analyses"."

The 21Q Eoast WeA/,,st (EW-A) model typically yields a higher resonsne than the nRth south

model as described in Section 6.2 of WestInghouse Technical Report TRO3 (APP GW'-S2R-
010, "Extension of Nuclear Island Seismic Analysis to Sofil Site", Reference 202). Therefoe-,
the 2D EWV moidel is ussed for these paramFetric studies.

The models consist of a 2D SASS! stick moddel of the APlOQO nuclear island that sue
With three site specific 2D SASS! finite element models representing three (3)cos
sections of intFeret OFo Units I and 2. The A.PIOQO Nuclear Islad moedelincludes three stick
moedels representing the the Aui+ iar,'- SieldI Building (ASB3), the Steel CotntainmentVese
(SCV), and the Containment Internal Structure (CIS). The three (3) east West crs ecin
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.modoled are the Uij~t 1 NI centerline, the Unit 2 NI conterlino, and the Unit 1 nucl~ear sln
inONAMvwost corner. The SASS! Direct method 2i Used to compute in structr•e FRS. From the

an.alyses usin.g the 2D models, the important modes of the structure and seism.ic interction
htb~eAee the NI structures and supporting media are obtained to- evaluate the respons o
the three Fross -ections.

The Un~it 1 centerline east west 2D SASS! finite elemlent moe nldsthe supporting
medium up to the bottomr of the basem"at of1the nucear island. Consistent with ,DCD

analyse, of hard rock conditions, the model does not .i1nude bAcki.ll maItrial adjacent to the

nuclear island above that level. The 2D model of the suppoting m ,edium, has propeies

assignred to represent areas of oRninUous r•ck, legaGy fill R•nr-ete anrd structurl ccree-r

remainin/g frFom the Cherokee ce•ntruct, and i ne.w., fill concrete to be used to bring the site

to the level of the bottom of the nu-clear island basomat. The Unit 2 centerline east west 2D
SASSI finite; elemAeRt model is cn•structed similarly, but the finitA elemAnt properties are

selected to represent the continuous hard rock supporting the Unit 2 nuclear island-.

The Unit 1 Northwest corner east west 2D SASS'I model is constuc~ted simnilarly, but i
extended laterally 6e that the SASSI finite e•lAmAeSn an represent Rnt only the material

types in the Unit I centerline model, but also mnaterials and configurations6 that are-unique-to,
the Northwest corner These include areas of continuous rock with lower shear wave
veloc-ity, thicker fill cenRGete layers, the irregular suira-e- of the contin1uou rock, anth
pncre of weathered - rok and granular fill outside the supo, r4 zoRe of the nuclar ;lan-d,.

but adjan•rt to the nuclear slanrd a-nmd below the level of the botto&m of the base-at

The configuratio Of each of -the site specfi modes is senlected with the objective that each

.material-layer should have a passing frequency of approximately 50 Hz based OnRh
material proper•t*es. The 2r2-DA I R analys u-MSS a G5 Hz cut Off freque•n••. Time histog;

seism~ic analyses of the three (3) east west 911 SARSS models; were performed considering
imultan eous.occurences of 9Re h9oizental and one vertical compone•nt. The U ' FIRS

time hister, was input at the basse.m.at bottomr ele-vation. The 22-D Oinst-ructu•e FIRS results

Wore comrbined algebraically using each directiRnal analysis FRS to produce site specifi in

structure 5% damped horizoRta1 And ;;,ertierml spectra at each of the six (6) key lti

idetiiedinDCD Subsectio 3712 and DCD) Table 3G.4 1. These six (6) locatios r
shown below. (Note that Leo North corresponds to AP 1 QWGSout.

: 2D Node 101 1, CIS at Reactor Vessel Support Eilev.atn
. 2D- Node 1061, ASB SVV CeRner at Contrel Roomn Floo
. :2D Node 4535, CIS at Operating Deck
. 2D N~ode 4120, AR-B Corner iof FuWel Bu-ilding Roof at Shield Buildinig

: 2D Node 4412, SC'! Near Polar Crane
•2D Node 1319, ASP Shield Building Roof Area

For the Northwest sorrnor 2D SASS! analyses, individual analyses Were conductefoth
three (3) candidate g;ranulr AfIl materials (GP, AO, and SA), for a range of r•,Fudwater

levels, and for the 1 6h, median and 8th percentie values of the strain com~patible ynmi
properties, and the results enveloped for each granular fill type. The resulting site speGifit
inR structure FRS are Shown in Figures 3.7- 294a through 3.7 205G for these sox (66) key

It is, important to note that the H4RHF= broad cUrV9 (envelope) is b~ased OR SASS! 3
analyses and inluG6des sesmFic Motion incoherencGy effects-. The WVLS 2D FRS doe e
include in the SS' analyses coherency functions. The purpose of the 2D SSI anialyses,-was
to evaluate the various6 cases for subsequent 3D SSI analyses and to assess potential FRS.
imFpacts from the NWV corner subsu~face conditons. Subsequent 3D analyses coGmppaare th~e
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WALS 3D) FRS results with incoh9erony to the API 000Q H4R-HF onveOpe, alsoinluin
incOhoencRy. The following obSor~atiGns can bo made from the 2D SASS!I paramti
alyses,'esrslts:

. Co•nRsidoratffion Of the Unit 1 Nhrthwest COrner cRnfiguration and materials results in.a
rolatiVehy Small chaRge in the •lc'.uated in str~utur rE)R compared to the Unit 1 Centerlin
model. Likewise, the selection Of engineered fill (GP, GW or SAY to be Used adjacent to the
nuclear Iland also has a relatiVely mFrall effect On the calcu'ated in structureFR fo.r theR

SOnly minor speGtral ac-eleratioRn differnces. are ob-seored between the It 1 I.
C-enterlnme 2D F=RS and the Unit 2 NI Centerline 2D) FRS acaross the entire frequencGy
spectrum in both the horizontal and VeFtia•l dirctions. The slight oariation of the; d-y.namiQ
p.rpelteS Of Unit I situated On fill concrete versu.. Unit 2 founded on..ound rockrod not
result in a appcial derene in each respective model RS; a.nd
SComparingR the Unit h and Unit 2 NI Cellnterline; 2D-P FRS to the APID•00 2)" CSDR and
HRnHF ERS- envonpes suggests that above 20 Hz, the Unit 1 and 2 iR st-ruFure FRSexceed
the AP1000 envelope FRS. As previously discussed, coherency functions were not applied
to the WLS 2D parametric analyses. As demonstrated in the 3D) analyses below,
consideration of incoheareny effecGts redu1es the calcul1ated in structure FRS above 20 Hz.-

Based en the results Of the 2D param~etric SSI analyses, subsequent 3D incoheren SSI
analyses were pernormed usRig both the Unit 1 and Unit;2 NI Ceqntrl-nine reSS Seo
Models and the cOFrresponding Base Case Al and Profie C site dynamic profiles,

and HRHF= 3D envelope spectra-.

3.7.2.15.1 Three Dimensional SASS' SSI Analyses

3D SSSIanalyses were perfoFrmed to demonstrate that the in structur FRS OfanAlQ
plant at t-he ý.A.1L2 ssite is- env.eloped by the A.R1 000Q CS2DRS and HRHF= 3D0 envelopes, at the
six (6) NI key locations shown eo. Nt that Leo North corresponds to AP 1Q South.)

.3D Nde-9 1761, C(S at Reactor Vessel Support Elevation
Q 3D Node 2078, ASB SW Corner at Control Room Floor
Q 3D Node 2199, CIS at Operati•neck
W3D Node 2675, ASB Corner Of Fuel Building Roof at Shield Building9

* 3D Node 27-8, SCV Near Polar Crane
Q 3D Node 3329, ASB Shield Building ROeef Area.

Sine LS is a hard rock site, the Unilt 1 FIRS spectra shown in Figu-ries3720an37
250-2 exhibit a shape similar to the HRHF= response spec-tra dcmne nWsigos
Technical Repeft TRi 15 (Referen-e 204). Therefore, the Same inrcheret analysis

methodology was used in; the 'A'LS site speci0fic 23-D SASS' SSI analyses.
The 3D SASSI incohernt analyses were perGFormed with the Unit 1 and Unit 2 IV Cnterline
soi prfi s and the co-rrespnding Unit 1 FIRSl time history. The 3D SASSI model used is
the AP^OGG Nn2Or srfmi..ace Mode that iS descri.;kbed in WeStinghouse Technical Report TR03
(APP GW 82R 00 e.5
Refe-rene 202). C-onRsistent with ARI 00-0 IDCD analyses, Freiforced conrGete eleet r
assigned 7%1 damping, structural steel elements are assigned 4% damping, andcnrt
foilled steel plate (SC) structurs are assigned 5% damping. The benchmarkingofAOQ
N1l9 and N12OF was- documented in Wel.Aesgheuse Technical Report T-RO3 Appeni
Comparison of N119 and N12OF Responses. Structuiral damping of 7% is used i h
development of HRHF= in structure response spectra (ISRS).
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Tho 3D inoootanalYsos includo performing 25 simul11ationPS of the Unit 1- an RUi 2 N2r
surfa~e; mKodols. wi.mt-h outcrop input time histow'. T-ho coherencY functions, employed and the
methods Of aralYir,-, a-r•er {` cnistent with COL r, - (Referece 204) and are aII-l
onsistent with thorse use in D-C uppoting analy,. The 3 incoheren....t ...a nal_ d

incl,uAde -25 rim,ulations using the Nl)'r sO uFFace model, and wero Performed u sinR the IURit 1
nIt2Q ÷;,I,, Cente,-rline Base Case A! and G site dynamlIc profiles, respecti ly, Uit1

FIRS time historY input at APlOQO- El. 680.45 ft., and SASSI1 Direc~t me-thod.
Similar to the 2D SASS' analyses, the cnfiguration of eac• 2D SASI layer war,, elRc•ted

consieringthe SASSI wave-length criteria forF 50 Hz7. Sincoe the- UnRit1anUit2ctele
proffiles, are com~prise~d Of fill1. conrGete and hard reck, With Vs>7500 fpS, this criteria is easily
met. The- 3-D S-^A.S,,S analyses use a 50 H4z cut of frequency, and a"r con sistent with the
guidarne in CG-'1 ID ISG 1.

The site specific NI 3-D S-ARSSI resultsA _are shown in Figures, 3.7-:206a through 3.7-208G. The
INL-S Ui-Rts- 1 and- 2 Nl120Or surface models were run throu gh 25 simulations of inoern2D
analysis using the three predefine-d direction based UnIit 1 FIRS; time histories. The
calcu -Ila teA-d 5%9A d-amping in structure-A F=RS at the six (6) key locations are enveloped by the
AP10 3 Q2 D CS2-DRS and HRHF= SSI envelopes with significant magn.

3721 • • •-Site SPecifiG A •alyses Cnclusions

The site peifmiG; analyses, of the WLS nup-lea-r island-s ed to the folloWing conrcuI,ons:

SConsideratio• n of the- UnIVit I NotBIhwesR6t CornerI con•figuration and matrials res-ults ti ,
relatively smnall change in the calculated in srucintuire- FIRS comparedA to the- UnIit I Centerlin
.moedel. Likowise, the selectionF of engineered fill (GP, GW or SVV) to be used adjacent to the
n-ucle-ar isand alo has. a reatvlysall e~ffecGt onR the calculated instructure FIRS for the

SOnly minBor difforencos exist between the Un 1 NI.I Nil-Centerlin'0 "R :2D FIRS And the Unit 2 NI

Cen Rterlinee 20 FmRS acosthe frequency spectrumR in both the hGorzontal and vertical
di~eGti9R6-
* The• s 6i s•peificON WS 2D inoherent SS! aRaly6sre rRs, OFl for I In1÷ I Unrr I 'Rot 2, which
incorpor-ate th ADIh 000 llrF 3D model devised UI'Rot 1 FIRS time history, indicate that
the 5% damping in structure FRS at six (6) key N! location ae eveloped by the API OGG
C-SDRS9 and- HRHFSI neles
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6. COLA Part 2, FSAR Chapter 3, Subsection 3.7.6, is revised to remove References 202,
203, and 204 as follows:

3.7.6 REFERENCES

201. Westinghouse Electric Company Report WLG-1 000-S2R-802, Revision 2, William S.
Lee Site Specific Seismic Evaluation Report, March 15, 2012.

202. DeletedA,,estinghue. El.c.ric Company Rep-•.- A 'PPG-W5A2R 010, Tro3

"E.venrion of h'cloar I4land Seismic AnalYos to Soi Sitoc," Re--. 5, Fobruary 2011.

203. Deleted ectinghUo, E.o.tr-ic,, CoRmpany Ropo.t APP GW^G R'_ 115, TR44= 15,-Afot
of High Froguency Seismi ContenBt on SSCc," Rov.3, Januar', 2011.

204. DeletedGL'Q ISOD" -1 S 1, "InteFrFi Staff Q-1-, .. GuidAnc o Seismi , cIssues Ass•oc;i•Ad ,IAAth
High FrFequency Groun~d Mo9tion in DeignO Certification and CombinedLinc
Applications," May 2008.

205. Westinghouse Electric Company Report WLG-1000-S2R-804, Revision 2, William S.
Lee Site Specific Adjacent Building Seismic Evaluation Report, July 2012.
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7. COLA Part 2, FSAR Chapter 3, Subsection 3.7.6, is revised to remove References 202,
203, and 204 as follows:

TABLE 3.7-201
SUMMARY OF CHARACTERISTICS OF ARTIFICIAL TIME

HISTORIES REPRESENTING UNIT 1 FIRS

Parameter

Duration (5-75%; sec)

PGA (g)

PGV (cm/sec)

PGD (cm)

PGD/PGA (cm/g)

PGV/PGA (cm/sec/g)

PGA*PGD/PGV
2

Correlation with Horizontal 1

Correlation with Horizontal 2

Horizontal 1

132-.29

0.23

128.78

107.46

4533

553•

152-2

Horizontal 2

112.94

0.23

128.67-

10:7.0

430

553•

1424

0.0794

Vertical

135.85

0.187-

97.54

64.39

352-0

5344

125

-0.0391-7

-0.07294
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8. COLA Part 2, FSAR Chapter 3, Figure 3.7-201 is revised as follows:

1.0

0.10

/

/

0

A?

a-

0.01

Explanation

- -- CSDRS Horizontal
- - WLS GMRS Horizontal

WEC Generic Hard Rock Horizontal
WLS Unit I FIRS Horizontal

0.001
0.1 10 100

Frequency (Hz)

WLS SUP 3.7-3

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Design Ground Motion
Response Spectra - Horizontal

FIGURE 3.7-201
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9. COLA Part 2, FSAR Chapter 3, Figure 3.7-202 is revised as follows:

Page 276 of 280
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10. COLA Part 2, FSAR Chapter 3, Figure 3.7-203 is revised as follows:

Page 277 of 280

.20

0.25

0.2

0.15

01

0.05

0

-0.05

-0.1

-0.15

-02

-025

-0.3

4110A 45AAm
0

11

E

.2

15

10

5

0

-5

-10

-15

15
- 10

5 5
E 0
:E -5

•. -10
-15

5 10 1ý 20 5 30 35 40 45

Time (sec)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Representative Horizontal Time

History Representing Unit 1 FIRS

FIGURE 3.7-203



Enclosure 2 Page 278 of 280
Duke Energy Letter Dated: May 02, 2013

11. COLA Part 2, FSAR Chapter 3, Figure 3.7-204a is removed as follows:

Figure 3.7-204a

Deleted

12. COLA Part 2, FSAR Chapter 3, Figure 3.7-204b is removed as follows:

Figure 3.7-204b

Deleted

13. COLA Part 2, FSAR Chapter 3, Figure 3.7-204c is removed as follows:

Figure 3.7-204c

Deleted

14. COLA Part 2, FSAR Chapter 3, Figure 3.7-205a is removed as follows:

Figure 3.7-205a

Deleted

15. COLA Part 2, FSAR Chapter 3, Figure 3.7-205b is removed as follows:

Figure 3.7-205b

Deleted
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16. COLA Part 2, FSAR Chapter 3, Figure 3.7-205c is removed as follows:

Figure 3.7-205c

Deleted

17. COLA Part 2, FSAR Chapter 3, Figure 3.7-206a is removed as follows:

Figure 3.7-206a

Deleted

18. COLA Part 2, FSAR Chapter 3, Figure 3.7-206b is removed as follows:

Figure 3.7-206b

Deleted

19. COLA Part 2, FSAR Chapter 3, Figure 3.7-206c is removed as follows:

Figure 3.7-206c

Deleted

20. COLA Part 2, FSAR Chapter 3, Figure 3.7-207a is removed as follows:

Figure 3.7-207a

Deleted
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21. COLA Part 2, FSAR Chapter 3, Figure 3.7-207b is removed as follows:

Figure 3.7-207b

Deleted

22. COLA Part 2, FSAR Chapter 3, Figure 3.7-207c is removed as follows:

Figure 3.7-207c

Deleted

23. COLA Part 2, FSAR Chapter 3, Figure 3.7-208a is removed as follows:

Figure 3.7-208a

Deleted

24. COLA Part 2, FSAR Chapter 3, Figure 3.7-208b is removed as follows:

Figure 3.7-208b

Deleted

25. COLA Part 2, FSAR Chapter 3, Figure 3.7-208c is removed as follows:

Figure 3.7-208c

Deleted
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Lee Nuclear Station Units 1 and 2
FSAR Content Not Impacted due to Plant Relocation and

Additional Design Enhancements

FSAR Chapter 2

Section 2.2

This subsection evaluates off-site hazards due to an explosion and a toxic gas release.

For the explosive hazard, the computer program ALOHA was used to determine the
overpressure. The ALOHA analysis was based on a "nominal" center of the site from which lines
are drawn to the nearest point of, various accidents. This analysis shows that the resulting
maximum overpressure is insensitive to the distance from the Lee site to the accident site.
Therefore, the slight relocation of Units 1 and 2 does not invalidate the analysis' conclusions.

For the toxic gas release, the analysis uses the site property boundary as the point of reference
used to analyze the distance from the potential hazard location to the site. Therefore, the slight
relocation of Units 1 and 2 does not invalidate the analysis' conclusions.

The conclusions of the off-site hazard analyses for explosions and toxic gas releases are not
impacted by the relocation of Lee Units 1 and 2. Therefore, plant relocation has no impact to the
content of Subsection 2.2.

FSAR Chapter 4

The information provided in FSAR Chapter 4 is limited to the incorporation by reference to the
AP1 000 DCD and a future commitment to calculate departure from nuclear boiling ratio (DNBR)
limits following the selection of actual plant operating instrumentation. The instrumentation
selection is not dependent on the plant location and therefore the plant relocation has no impact
on the content Chapter 4.

FSAR Chapter 5

The information provided in FSAR Chapter 5 is limited to the incorporation by reference to the
AP1000 DCD and programmatic information that is independent of the Lee Units 1 and 2
locations. Therefore plant relocation has no impact to the content Chapter 5.

FSAR Chapter 6

The information provided in FSAR Chapter 6 is limited to the incorporation by reference to the
AP1000 DCD, programmatic information, and the assessment of control room habitability from
the release of toxic chemicals either on-site or off-site. The programmatic information provided
is not dependent on the plant location.

For the off-site toxic hazards, the analysis (see Reference 1) was evaluated for impacts
resulting from plant relocation. Unit 1 is moved 50 feet east of the previous location analyzed.
Units 1 and 2 are moved 66 feet south and raised 3 feet in elevation. The intake height used in
the analysis was 17 m (56 ft.) since the release point was assumed to be at the same elevation
as plant grade. Raising the plant elevation by three feet increases the control room intake
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elevation relative to the spill elevation, which reduces concentrations at the intake. The analysis
was also based on the site being 5100 m (16732 ft) from Highway 329, which is located slightly
north of due west of the site. The relocation of both units described above increases the
distance from the nearest approach of Highway 329 to the Unit 1 and Unit 2 nuclear islands,
which increases the dispersion of the gas and reduces its concentration prior to reaching the
control room intake. The plant relocation allows the results of the previously presented analysis
to remain bounding. Therefore, the plant relocation has no impact to the content of this Chapter
6 due to off-site toxic hazards.

For the on-site toxic hazards analysis, the maximum distance from the chemical release point,
(located in the turbine building), to the control room air intake is 203 ft. (see Reference 2). The
relocation of Unit 1 50 ft. closer to Unit 2 does not make the distance between a turbine building
and the other unit's control room intake more limiting. The distance from the turbine building to
the control room for the same unit's control room intake remains unchanged from the previously
submitted analysis since the principal buildings in the standard plant layout (nuclear island,
turbine building, annex building, diesel generator, and radwaste building) for each unit remain in
the same relative position. The distances from the Unit 1 Circulating Water System (CWS)
cooling towers to the Unit 1 and Unit 2 control room intakes are increasing. The distances
between the Unit 2 CWS cooling towers and the Unit 1 and Unit 2 control room intakes are
decreasing slightly, but remain bounded by the certified design distances listed in the AP1000
DCD. The plant relocation does not impact the results of Duke Energy's on-site toxic hazards
analysis. Therefore, the plant relocation has no impact to the content of Chapter 6 due to on-site
toxic hazards.

FSAR Chapter 7

The information provided in FSAR Chapter 7 is limited to the incorporation by refere-ne to the
AP1000 DCD, programmatic information, and identification of site-specific information related to
environmental monitoring. The location of these instruments is not specified in FSAR Chapter 7,
but is addressed in FSAR Chapter 2. The programmatic information provided in FSAR Chapter
7 is not dependent on the plant location. Therefore the plant relocation has no impact to the
content of Chapter 7.

FSAR Chapter 9

The information provided in FSAR Chapter 9 is limited to the incorporation by reference to the
AP1000 DCD, programmatic information, and conceptual design information related to site-
specific design. The programmatic information provided in FSAR Chapter 9 is not dependent
on the plant location.

The plant relocation changes the physical relationship between the Service Water System
(SWS) cooling towers and the Circulating Water System (CWS) cooling towers. FSAR
Subsection 9.2.1.2.2 (SUP 9.2-2) was assessed for impact and determined to be valid for the
revised configuration. The response to RAI 09.02.01-008 (see Reference 3) was reviewed and
determined to remain valid for the relocated configuration. This review noted the number of
CWS cooling towers per unit has been changed from three to two by a conceptual design
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change (see Reference 4). This conceptual design change does not affect the conclusions
discussed in the response to RAI 09.02.01-008.

No other subsections in FSAR Chapter 9 are impacted by the plant relocation. Therefore, the
plant relocation has no impact to the content of Chapter 9.

FSAR Chapter 10

The information provided in FSAR Chapter 10 is limited to the incorporation by reference to the
AP1000 DCD, programmatic information, and conceptual design information related to site-
specific design. The programmatic information provided in FSAR Chapter 10 is not dependent
on the plant location. The locations of the Circulating Water System cooling towers are
unchanged. Therefore, the information contained in FSAR Chapter 10 remains valid and the
plant relocation has no impact to Chapter 10.

FSAR Chapter 13

The information provided in FSAR Chapter 13 is limited to the incorporation by reference to the
AP1000 DCD, programmatic information, and site-specific organizational information. The
programmatic and organizational information is not dependent on the plant location. Therefore,
the plant relocation has no impact to the content of Chapter 13.

FSAR Chapter 14

The information provided in FSAR Chapter 14 is limited to the incorporation by reference to the
AP1000 DCD and programmatic information that is not dependent on the plant location.
Therefore, plant relocation has no impact to the content of Chapter 14.

FSAR Chapter 15

The information provided in FSAR Chapter 15 is limited to the incorporation by reference to the
AP1 000 DCD and a future commitment to calibration and testing requirements of feedwater flow
instrumentation. Additional pointers to other sections of the FSAR for additional information are
also presented. This information is not dependent on the plant location. Therefore, plant
relocation has no impact to the content of Chapter 15.

FSAR Chapter 16

The information provided in FSAR Chapter 16 is limited to the incorporation by reference to the
AP1000 DCD and programmatic information that is not dependent on the plant location.
Therefore, plant relocation has no impact to the content of Chapter 16.

FSAR Chapter 17

The information provided in FSAR Chapter 17 is limited to the incorporation by reference to the
AP1000 DCD and programmatic information that is not dependent on the plant location.
Therefore, plant relocation has no impact to the content of Chapter 17.
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FSAR Chapter 18

The information provided in FSAR Chapter 18 is limited to the incorporation by reference to the
AP1000 DCD, programmatic information, and departures for the locations of the Technical
Support Center (TSC) and Operations Support Center (OSC). The programmatic information
provided in FSAR Chapter 18 is not dependent on the plant location. Although the buildings
within which the TSC and OSC are located will be moved, the locations of the TSC and OSC
remain the same within the buildings following plant relocation. Therefore, plant relocation has
no impact on the content of Chapter 18.
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