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Figure 03.07.01-29 S1.2: Control Building Section Force Calculation Location
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Figure 03.07.01-29 S1.3: Control Building Section Force Calculation Location
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Figure 03.07.01-29 S1.4: Control Building Node Locations



RAI 03.07.01-29, Supplement 1, Revision I U7-C-NINA-NRC- 110143
Attachment

Page 104 of 444

Joint 102 X (NS) Elevation -26.90 ft

0.3

0.25

•'• 0.2
Im

0

(U
a)a) 0.15

cc

0.1
u)

J-00

-Direct Method
-Modified Subtraction

0.05

0
0.1 1 10 100

Frequency (Hz)

Figure 03.07.01-29 S1.5: 5% Damped Acceleration Response Spectra Comparison
X (NS) Response Spectra Due to X Input Motion

(Joint 102 Elevation -26.90 ft)
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Figure 03.07.01-29 S1.6: 5% Damped Acceleration Response Spectra Comparison
Y (EW) Response Spectra Due to Y Input Motion

(Joint 102 Elevation -26.90 ft)
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Figure 03.07.01-29 S1.7: 5% Damped Acceleration Response Spectra Comparison
Z (Vertical) Response Spectra Due to Z Input Motion

(Joint 102 Elevation -26.90 ft)
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Figure 03.07.01-29 S1.8: 5% Damped Acceleration Response Spectra Comparison
X (NS) Response Spectra Due to X Input Motion

(Joint 106 Elevation 40.35 ft)
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Figure 03.07.01-29 S1.9: 5% Damped Acceleration Response Spectra Comparison
Y (EW) Response Spectra Due to Y Input Motion

(Joint 106 Elevation 40.35 ft)
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Figure 03.07.01-29 S1.10: 5% Damped Acceleration Response Spectra Comparison
Z (Vertical) Response Spectra Due to Z Input Motion

(Joint 106 Elevation 40.35 ft)
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Joint 112 Z (Vertical Slab) Elevation 40.35 ft
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Figure 03.07.01-29 S1.11: 5% Damped Acceleration Response Spectra Comparison
Z (Vertical Slab) Response Spectra Due to Z Input Motion

(Joint 112 Elevation 40.35 ft)
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Figure 03.07.01-29 S1.12: Interpolated and Calculated Transfer Function Comparison
X (NS) Response Due to X Input Motion



RAI 03.07.01-29, Supplement 1, Revision 1 U7-C-NINA-NRC- 110143
Attachment

Page 112 of 444
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Figure 03.07.01-29 S1.13: Interpolated and Calculated Transfer Function Comparison
Y (EW) Response Due to Y Input Motion
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Joint 102 Z (Vertical) Elevation -26.90ft.
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Figure 03.07.01-29 S1.14: Interpolated and Calculated Transfer Function Comparison
Z (Vertical) Response Due to Z Input Motion
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Joint 106 X (NS) Elevation 40.35ft.
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Figure 03.07.01-29 S1.15: Interpolated and Calculated Transfer Function Comparison
X (NS) Response Due to X Input Motion
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Figure 03.07.01-29 S1.16: Interpolated and Calculated Transfer Function Comparison
Y (EW) Response Due to Y Input Motion
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Joint 106 Z (Vertical) Elevation 40.35ft.
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Figure 03.07.01-29 S1.17: Interpolated and Calculated Transfer Function Comparison
Z (Vertical) Response Due to Z Input Motion
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Figure 03.07.01-29 S1.18: Interpolated and Calculated Transfer Function Comparison
Z (Vertical Slab) Response Due to Z Input Motion

(Joint 112 Elevation 40.35 ft)
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Figure Numbers 03.07.01-29 S1.19 through 03.07.01-29 S1.21 are not used
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Full Basin X Direction Transfer Function at PH Roof Node 16544
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Figure 03.07.01-29 S1.22: X Direction Transfer Function, PH Roof Node 16544
Full Basin
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Full Basin Y Direction Transfer Function at PH Roof Node 16544
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Figure 03.07.01-29 S1.23: Y Direction Transfer Function, PH Roof Node 16544
Full Basin
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Figure 03.07.01-29 S1.24: Z Direction Transfer Function, PH Roof Node 16544
Full Basin
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Figure 03.07.01-29 S1.25: X Direction Transfer Function, Basin Slab Node 9753
Full Basin
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Full Basin Y Direction Transfer Function at Basin Slab Node 9753
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Figure 03.07.01-29 S1.26: Y Direction Transfer Function, Basin Slab Node 9753
Full Basin
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Figure 03.07.01-29 S1.27: Z Direction Transfer Function, Basin Slab Node 9753
Full Basin
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Full Basin X Direction Transfer Function at CTSS Node 17959
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Figure 03.07.01-29 S1.28: X Direction Transfer Function, CTSS Node 17959
Full Basin
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Full Basin Y Direction Transfer Function at CTSS Node 17959
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Figure 03.07.01-29 S1.29: Y Direction Transfer Function, CTSS Node 17959
Full Basin
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Full Basin Z Direction Transfer Function at CTSS Node 17959
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Figure 03.07.01-29 S1.30: Z Direction Transfer Function, CTSS Node 17959
Full Basin
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Full Basin X Direction Transfer Function at Basin Wall Node 16815
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Figure 03.07.01-29 S1.31: X Direction Transfer Function, Basin Wall Node 16815
Full Basin
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Full Basin Y Direction Transfer Function at Basin Wall Node 16815
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Figure 03.07.01-29 S1.32: Y Direction Transfer Function, Basin Wall Node 16815
Full Basin
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Full Basin Z Direction Transfer Function at Basin Wall Node 16815
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Figure 03.07.01-29 S1.33: Z Direction Transfer Function, Basin Wall Node 16815
Full Basin
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Empty Basin X Direction Transfer Function at PH Roof Node 16544
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Figure 03.07.01-29 S1.34: X Direction Transfer Function, PH Roof Node 16544
Empty Basin
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Empty Basin Y Direction Transfer Function at PH Roof Node 16544
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Figure 03.07.01-29 S1.35: Y Direction Transfer Function, PH Roof Node 16544
Empty Basin
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Empty Basin Z Direction Transfer Function at PH Roof Node 16544
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Figure 03.07.01-29 S1.36: Z Direction Transfer Function, PH Roof Node 16544
Empty Basin
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Figure 03.07.01-29 S1.37: X Direction Transfer Function, Basin Slab Node 9753
Empty Basin
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Empty Basin Y Direction Transfer Function at Basin Slab Node 9753
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Figure 03.07.01-29 S1.38: Y Direction Transfer Function, Basin Slab Node 9753
Empty Basin
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Empty Basin Z Direction Transfer Function at Basin Slab Node 9753
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Figure 03.07.01-29 S1.39: Z Direction Transfer Function, Basin Slab Node 9753
Empty Basin
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Empty Basin X Direction Transfer Function at CTSS Node 17959
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Figure 03.07.01-29 S1.40: X Direction Transfer Function, CTSS Node 17959
Empty Basin
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Empty Basin Y Direction Transfer Function at CTSS Node 17959
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Figure 03.07.01-29 S1.41: Y Direction Transfer Function, CTSS Node 17959
Empty Basin
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Figure 03.07.01-29 S1.42: Z Direction Transfer Function, CTSS Node 17959
Empty Basin
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Figure 03.07.01-29 S1.43: X Direction Transfer Function, Basin Wall Node 16815
Empty Basin
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Empty Basin Y Direction Transfer Function at Basin Wall Node 16815
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Figure 03.07.01-29 S1.44: Y Direction Transfer Function, Basin Wall Node 16815
Empty Basin
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Empty Basin Z Direction Transfer Function at Basin Wall Node 16815
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Figure 03.07.01-29 S1.45: Z Direction Transfer Function, Basin Wall Node 16815
Empty Basin
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Response Spectra Comparison -
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Figure 03.07.01-29 S1.46: Bottom of Pump House Walls (Group 1) - X-Direction
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Response Spectra Comparison -
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Figure 03.07.01-29 S1.47: Bottom of Pump House Walls (Group 1) - Y-Direction
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Response Spectra Comparison -

Bottom of PH Walls; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.48: Bottom of Pump House Walls (Group 1) - Z-Direction
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Response Spectra Comparison -

Mid-level of PH Walls; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.49: Mid-Level Pump House Walls (Group 2) - X-Direction
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Response Spectra Comparison -

Mid-level of PH Walls ; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.50: Mid-Level Pump House Walls (Group 2) - Y-Direction
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Response Spectra Comparison -

Mid-level of PH Walls; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.51: Mid-Level Pump House Walls (Group 2) - Z-Direction
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Response Spectra Comparison -

PH Roof ; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.52: Pump House Roof (Group 3) - X-Direction
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Response Spectra Comparison -

PH Roof ; Y-DI - Damping = 0.05
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Response Spectra Comparison -

PH Roof; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.53: Pump House Roof (Group 3) - Y-Direction
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Response Spectra Comparison -

PH Roof; Z-DI - Damping = 0.05
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Response Spectra Comparison -

PH Roof; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.54: Pump House Roof (Group 3) - Z-Direction
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Response Spectra Comparison -

PH Operating Floor; X-DI - Damping = 0.05
0.4

0.35 . - ------

0.3'

0.2~

0.15

0+05

0'

0.1 1 1.

U7-C-NINA-NRC- 110143
Attachment

Page 152 of 444

Response Spectra Comparison -

PH Operating Floor; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.55: Pump House Operating Floor (Group 4) - X-Direction
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Response Spectra Comparison -

PH Operating Floor; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.56: Pump House Operating Floor (Group 4) - Y-Direction
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Response Spectra Comparison -

PH Operating Floor; Z-DI - Damping = 0.05
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Response Spectra Comparison -

PH Operating Floor; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.57: Pump House Operating Floor (Group 4) - Z-Direction
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Response Spectra Comparison -

Bottom of UHS Basin Walls ; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.58: Bottom of UHS Basin Walls (Group 5) - X-Direction
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Response Spectra Comparison -

Bottom of UHS Basin Walls ; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.59: Bottom of UHS Basin Walls (Group 5) - Y-Direction
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Response Spectra Comparison -

Bottom of UHS Basin Walls ; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.60: Bottom of UHS Basin Walls (Group 5) - Z-Direction
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Response Spectra Comparison -

Mid-Level of UHS Basin Walls ; X-DI - Damping = 0.05
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Response Spectra Comparison -

Mid-Level of UHS Basin Walls ; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.61: Mid-Level of UHS Basin Walls (Group 6) - X-Direction
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Response Spectra Comparison -

Mid-Level of UHS Basin Walls ; Y-DI - Damping = 0.05
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Response Spectra Comparison -

Mid-Level of UHS Basin Walls ; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.62: Mid-Level of UHS Basin Walls (Group 6) - Y-Direction



RAI 03.07.01-29, Supplement 1, Revision 1 U7-C-NINA-NRC- 110143
Attachment

Page 160 of 444

Response Spectra Comparison -

Mid-Level of UHS Basin Walls ; Z-DI - Damping = 0.05
0.5

0.4

0.35

0.3

0.25 t

0.2,

0.15

0.05 -

Response Spectra Comparison -

Mid-Level of UHS Basin Walls; Z-DI - Damping = 0.05

0.5

(0

4/

0.45-

0.4

0.35

0.3

0.25

0.2

0.15 d

0.10

0.05

0 ..
10 100 i 0.1 1 100.1

FREQUENCY, HZ

Full Basin

-subtraction

-Modified Subtraction

100
-- Subtraction

-Modifi ed SubtractionFREQUENCY, HZ

Empty Basin

Figure 03.07.01-29 S1.63: Mid-Level of UHS Basin Walls (Group 6) - Z-Direction
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Response Spectra Comparison -

Top of UHS Basin Walls ; X-DI - Damping = 0.05
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Response Spectra Comparison -

Top of UHS Basin Walls ; X-Dl - Damping =0.05
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Figure 03.07.01-29 S1.64: Top of UHS Basin Walls (Group 7) - X-Direction
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Response Spectra Comparison -

Top of UHS Basin Walls ; Y-DI - Damping = 0.05
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Response Spectra Comparison -

Top of UHS Basin Walls ; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.65: Top of UHS Basin Walls (Group 7) - Y-Direction

100
-Subtraction

-Modifled Subtraction



RAI 03.07.01-29, Supplement 1, Revision 1

Response Spectra Comparison -

Top of UHS Basin Walls; Z-DI - Damping = 0.05
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Response Spectra Comparison -

Top of UHS Basin Walls ; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.66: Top of UHS Basin Walls (Group 7) - Z-Direction
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Response Spectra Comparison -

Bottom of Cooling Tower Walls; X-DI - Damping = 0.05
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Response Spectra Comparison -
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Figure 03.07.01-29 S1.67: Bottom of Cooling Tower Walls (Group 8) - X-Direction
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Response Spectra Comparison -

Bottom of Cooling Tower Walls; Y-DI - Damping = 0.05
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Response Spectra Comparison -

Bottom of Cooling Tower Walls ; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.68: Bottom of Cooling Tower Walls (Group 8) - Y-Direction
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Response Spectra Comparison -

Bottom of Cooling Tower Walls; Z-DI - Damping = 0.05
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Response Spectra Comparison -

Bottom of Cooling Tower Walls ; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.69: Bottom of Cooling Tower Walls (Group 8) - Z-Direction
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Response Spectra Comparison -

Mid-Level of Cooling Tower Walls; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.70: Mid-Level of Cooling Tower Walls (Group 9) - X-Direction
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Response Spectra Comparison -

Mid-Level of CoolingTower Walls; Y-DI - Damping = 0.05
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Response Spectra Comparison -

Mid-Level of Cooling Tower Walls; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.71: Mid-Level of Cooling Tower Walls (Group 9) - Y-Direction
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Response Spectra Comparison -

Mid-Level of Cooling Tower Walls; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.72: Mid-Level of Cooling Tower Walls (Group 9) - Z-Direction
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Response Spectra Comparison -

Top of Cooling Tower Walls; X-DI - Damping = 0.05
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Response Spectra Comparison -

Top of Cooling Tower Walls; X-DI - Damping = 0.05
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Figure 03.07.01-29 S1.73: Top of Cooling Tower Walls (Group 10) - X-Direction
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Response Spectra Comparison -

Top of Cooling Tower Walls ; Y-DI - Damping = 0.05
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Response Spectra Comparison -

Top of Cooling Tower Walls ; Y-DI - Damping = 0.05
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Figure 03.07.01-29 S1.74: Top of Cooling Tower Walls (Group 10) - Y-Direction
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Response Spectra Comparison -

Top of Cooling Tower Walls ; Z-DI - Damping = 0.05
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Response Spectra Comparison -

Top of Cooling Tower Walls ; Z-DI - Damping = 0.05
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Figure 03.07.01-29 S1.75: Top of Cooling Tower Walls (Group 10) - Z-Direction
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Figure 03.07.01-29 S1.76: Nine Major Groups for Accelerations of UHS/RSW Pump House
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Figure 03.07.01-29 S1.77: Nine Major Groups for Accelerations of UHS/RSW Pump House
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Analysis I

I (Design Basis Analysis)

* Subtraction Method
* Envelope of all soil cases
* Column accelerations

increased by SF1 I
I (SF = Scale Factor)

I Note: Scale Factor is to account
for effect of hydrodynamic mass
on columns as described in RAI
03.08.04-30 S4

Subtraction Method
Design Forces

(SMDF)

SBeam and Column l

Design Basis

Analysis 2
(Subtraction Method, UB Soil)

" Subtraction Method
" Upper Bound (UB) soil case
* Column accelerations increased by

SF2

Analysis 3
(Modified Subtraction Method, UB Soil)

" Modified Subtraction Method
" Upper Bound (UB) soil case
* Column accelerations increased by

SF3

i
Analysis 2 Forces

(A2F)
Analysis 3 Forces

(A3F)

SF4 = A3F / A2F > 1.0

I
t MSMDF = SMDF x SF4MSMDF = Modified Subtraction Method Design Forces

If the beam and column design based on SMDF is found adequate for MSMDF,
the impact of Modified Subtraction Method on the design of UHS basin concrete

beams and columns is negligible

Figure 03.07.01-29 S1.78: Procedure for Evaluation of UHS Basin Concrete Beams and Columns for Impact of Modified
Subtraction Method for Full and Empty Basin Cases
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Figure 03.07.01-29 S1.80: SSSI 2D Model of RB + RSW Piping Tunnel + RWB
(Section 6 in Figure 03.07.01-29 S1.79)
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Lateral Seismic Soil Pressure on RWB E. Wall
With RB and RSW Tunnel (psf)
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Figure 03.07.01-29 S1.81: SSSI Soil Pressures and Governing Soil Case, RWB E. Wall
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Lateral Seismic Soil Pressure on RWB W. Wall
With RB and RSW Tunnel (psf)

0 200 400 600 800 1000 1200 1400 1600

0.00 + 4 + +

Hi uJjLI-
S.UU I ! J -

IL
F10.00

15.00

20.00

4,

Mr ..

I
iiV

.I

1 • Ii I
IJ

0

0.
0

25.00-

30.00

35I00

-R/B + RSW
Tunnel +RWB
UB In-Situ

-R/B + RSW
Tunnel +RWB
LB In-Situ

-- RIB + RSW
Tunnel +RWB
UB Backfill

- -Envelope

h

0
1.75
1.75
4.75
4.75
8.25
8.25
10.7
10.7
13.5
13.5

14.75
14.75

16.3
16.3
19.1
19.1
21.9
21.9

23.62
23.62
26.75
26.75
28.75
28.75
30.25
30.25
33.75
33,75
37.25
37.25
38.75

41175
41.75
43.75
43.75

45

Percentage
Difference (vs.

Enveloping Envelope of UB
Pressure Critical Soil Backfill and LB

(psf) Case In-Situ)
14 6.72%

143 6.72%

11 5.50%

11 5.50%

7.61%
9 7.61%

65 U

104

49 -

49 -

51 -

48 -

48 -

47 -

47 -

54 ---
54-

75C-
75C-

85( 1.19%

85( 1,19%
83( 2.47%

83( 2.470

98( 11,36%

98( ý 11.36%

140.00

45.00

50.00

Figure 03.07.01-29 S1.82: SSSI Soil Pressures and Governing Soil Case, RWB W. Wall
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Lateral Seismic Soil Pressure on RB E. Wall
With RWB and RSW Tunnel (psi)
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Figure 03.07.01-29 S1.83: SSSI Soil Pressures and Governing Soil Case, RB E. Wall
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Figure 03.07.01-29 S1.84: SSSI Soil Pressures and Governing Soil Case, RB W. Wall
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Lateral Seismic Soil Pressure on RSW Tunnel E. Wall
With RB and RWB (psf)
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Figure 03.07.01-29 S1.85: SSSI Soil Pressures and Governing Soil Case, RSW Tunnels E. Wall
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Lateral Seismic Soil Pressure on RSW Tunnel W. Wall
With RB and RWB (psf)
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Figure 03.07.01-29 S1.86: SSSI Soil Pressures and Governing Soil Case, RSW Tunnel W. Wall
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Figure 03.07.01-29 S1.87: Maximum Absolute Soil Pressure (Subtraction vs. Direct vs.
Modified Subtraction), RB East Wall, Lower Bound In-Situ
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Figure 03.07.01-29 S1.88: Maximum Absolute Soil Pressure (Subtraction vs. Direct vs.
Modified Subtraction), RB West Wall, Lower Bound In-Situ
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Figure 03.07.01-29 S1.89: Maximum Absolute Soil Pressure (Subtraction vs. Direct vs.
Modified Subtraction), RSW Tunnel East Wall, Lower Bound In-Situ
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Figure 03.07.01-29 S1.90: Maximum Absolute Soil Pressure (Subtraction vs. Direct vs.
Modified Subtraction), RSW Tunnel West Wall, Lower Bound In-Situ
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Figure 03.07.01-29 S1.91: Maximum Absolute Soil Pressure (Subtraction vs. Direct vs.
Modified Subtraction), RWB East Wall, Lower Bound In-Situ
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Figure 03.07.01-29 S1.92: Maximum Absolute Soil Pressure (Subtraction vs. Direct vs.
Modified Subtraction), RWB West Wall, Lower Bound In-Situ
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Figure 03.07.01-29 S1.93 -Locations of Selected Soil Elements
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Figure 03.07.01-29 S1.94 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RWB West Upper, Dir/Sub Max Stress Ratio = 3.35/0.67, X-Dir
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Figure 03.07.01-29 S1.95 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RWB West Lower, Dir/Sub Max Stress Ratio = 0.86/0.75, X-Dir
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Figure 03.07.01-29 S1.96 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near Tunnel West Upper, Dir/Sub Max Stress Ratio = 9.29/9.30, X-Dir
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Figure 03.07.01-29 S1.97 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near Tunnel West Lower, Dir/Sub Max Stress Ratio = 0.84/0.79, X-Dir
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Figure 03.07.01-29 S1.98 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near Tunnel East, Dir/Sub Max Stress Ratio = 7.31/7.19, X-Dir
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Figure 03.07.01-29 S1.99 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RB West, Dir/Sub Max Stress Ratio = 7.87/3.73, X-Dir
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Figure 03.07.01-29 S1.100 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RB East Upper, Dir/Sub Max Stress Ratio = 2.38/0.45, X-Dir
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Figure 03.07.01-29 S1.101 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RB East Middle, Dir/Sub Max Stress Ratio = 0.44/0.51, X-Dir
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Figure 03.07.01-29 S1.102- Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RB East Lower, Dir/Sub Max Stress Ratio = 2.78/0.27, X-Dir
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Figure 03.07.01-29 S1.103 - Transfer Functions (Subtraction vs. Direct vs. Mod. Sub.) of Four Corner Nodes for the Element
near RWB West Upper, Dir/Sub Max Stress Ratio = 3.35/0.67, Z-Dir




