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NODE DESCRIPTION
1 MAIN STEAM TUNNEL

2 MAIN STEAM TUNNEL

3 MAIN STEAM TUNNEL

4 BASEMENT. GRADE FLOOR.

MEZZANINE FLOOR

5 TURBINE FLOOR

6 ATMOSPHERE

(] = nooe

(O = FLOW PATH

NOTE:

SEE TABLE 3.6-8 FOR A DESCRIPTION
OF THE NODES AND TABLE 3.6-9 FOR
A DESCRIPTION OF THE VENT PATHS.
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FIGURE 3.6-15
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FIGURE D3.6-2
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FIGURE D3.6-4
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FIGURE D3.6-5
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FIGURE D3.6-10
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FIGURE D3.6-12
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FIGURE D3.6-14
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- FIGURE D3.6-15
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FIGURE D3.6-16
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FIGURE D3.6-18
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FIGURE D3.6-19
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FIGURE D3.6-20
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UPDATED SAFETY ANALYSIS REPORT

FIGURE D3.6-21
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FIGURE D3.6-22
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FIGURE D3.6-23
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FIGURE D3.6-24
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FIGURE D3.6-25

FUEL BUILDING PIPING PLAN
EL. 712'-0" AREA 8

‘]]
|

TR T



Seéurizy _ Related InfoimatioIn Withheld Under 10 CFR 2.390

Security - Related Information Withheld Under 10 CFR 2.390
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FIGURE D3.6-26
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FIGURE D3.6-27
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FIGURE D3.6-28
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FIGURE D3.6-29
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FIGURE D3.6-31
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FIGURE D3.6-32
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FIGURE D3.6-33
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FIGURE D3.6-34
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FIGURE D3.6-35
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FIGURE D3.6-36
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FIGURE D3.6-37
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CLINTON POWER STATION
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FIGURE D3.6-38
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FIGURE D3.6-39
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., FIGURE D3.6-41
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FIGURE D3.6-42
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FIGURE D3.6-43
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FIGURE D3.6-44
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FIGURE D3.6-45
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FIGURE D3.6-46
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CLINTON POWER STATION
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FIGURE D3.6-48

DIESEL GENERATOR AND HVAC BUILDING
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FIGURE D3.6-50
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UPDATED SAFETY ANALYSIS REPORT

FIGURE D3.6-51
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UPDATED SAFETY ANALYSIS REPORT

FIGURE D3.6-52

DIESEL GENERATOR AND HVAC BUILDING
PIPING PLAN EL. 719'-0"
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE D3.6-53
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FIGURE D3.6-54

DIESEL GENERATOR AND HVAC BUILDING
PIPING PLAN EL. 737'-0"
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~ FIGURE D3.6-55
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FIGURE D3.6-56
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FIGURE D3.6-58
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FIGURE D3.6-59
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FIGURE D3.6-60
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PIPING PLAN EL. 762'-0Q"
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE D3.6-61
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FIGURE D3.6-62
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‘FIGURE D3.6-63
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FIGURE D3.6-64 -
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FIGURE D3.6-65
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FIGURE D3.6-66
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FIGURE D3.6-67
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FIGURE D3.6-69
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FIGURE D3.6-70
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FIGURE D3.6-75
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FIGURE D3.6-81
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FIGURE D3.6-82
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FIGURE D3.6-106

CONTAINMENT PIPING PLAN
FLOOR EL. 755'-0"

i i
o T T
-



Security - Related Information Withheld Under 10 CFR 2.390

Security - Related Information Withheld Under 10 CFR 2.390

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT
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FIGURE D3.6-112
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FIGURE D3.6-118
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FIGURE D3.6-120
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FIGURE D3.6-124
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FIGURE D3.6-125
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FIGURE D3.6-126
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FIGURE D3.6-131
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FIGURE D3.6-132
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FIGURE D3.6-134

FLOOD PROTECTION ARRANGEMENT:
OF CIRC. WATER SCREEN HOUSE
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COMPARISON BETWEEN FREE FIELD
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COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE HORIZONTAL 3% DAMPING
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FIGURE 3.7-16

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE VERTICAL 1% DAMPING
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FIGURE 3.7-17

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE VERTICAL 2% DAMPING
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FIGURE 3.7-18

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE VERTICAL 3% DAMPING
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FIGURE 3.7-19

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE VERTICAL 4% DAMPING
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FIGURE 3.7-20

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE HORIZONTAL 1% DAMPING
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FIGURE 3.7-21

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE HORIZONTAL 3% DAMPING
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COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE HORIZONTAL 4% DAMPING
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FIGURE 3.7-23

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE HORIZONTAL 7% DAMPING
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FIGURE 3.7-24

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE VERTICAL 1% DAMPING
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COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA !
FOR SSE VERTICAL 3% DAMPING
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FIGURE 3.7-26

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE VERTICAL 4% DAMPING
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COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE VERTICAL 7% DAMPING
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FIGURE 3.7-31
SEISMIC RESPONSE LOADS (E-W)
FOR SSE FOR THE CONTAINMENT
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FIGURE 3.7-32
SEISMIC RESPONSE LOADS (N-S)
FOR SSE FOR THE CONTAINMENT
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FIGURE 3.7-33

SEISMIC RESPONSE LOADS FOR SSE
FOR SHEAR WALLS - COLUMN ROW "A"
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FIGURE 3.7-34

SEISMIC RESPONSE LOAD FOR SSE
FOR SHEAR WALLS - COLUMN ROW “S"
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FIGURE 3.7-35

SEISMIC RESPONSE LOAD FOR SSE
FOR SHEAR WALLS - COLUMN ROW "AM"
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FIGURE 3.7-36

SEISMIC RESPONSE LOAD FOR SSE
FOR SHEAR WALLS - COLUMN ROW "102"
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FIGURE 3.7-37

SEISMIC RESPONSE LOAD FOR SSE
FOR SHEAR WALLS - COLUMN ROW "124"
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SHIELD PEDESTAL - Y DIRECTION
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HORIZONTAL SSE RESPONSE SPECTRA
AT 803'-3" AND 828'-3",
DRYWELL - Y DIRECTION
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OBE VERTICAL FOUNDATION INTERACTION
SPECTRA FOR T-UNIT BUILDING MODEL
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CLINTON POWER STATION
UPDATED SAFETY. ANALYSIS REPORT

~ FIGURE 3.7-77

EAST-WEST HORIZONTAL SOIL STRUCTURE
INTERACTION MODEL FOR CWSH
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FIGURE 3.7-78

NORTH-SOUTH HORIZONTAL SOIL
STRUCTURE INTERACTION MODEL
FOR CWSH
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SOIL COLUMN FOR
VERTICAL CWSH ANALYSIS
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FIGURE 3.8-9
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FIGURE 3.8-27
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FIGURE 3.8-28

PERSONNEL & EQUIPMENT HATCHES
REINFORCING DETAILS - DRYWELL WALL
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FIGURE 3.8-29

MAIN STEAMLINE REIMFORCING -
DRYWELL WALL
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FIGURE 3.8-30

DRYWELL WALL DEVELOPED
(SHEET 1 OF 2)
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FIGURE 3.8-30

DRYWELL WALL DEVELOPED
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FIGURE 3.8-31

DETAILS OF THE DRYWELL HEAD AND
CONTAINMENT POOL COMPLEX

(SHEET 1 of 2)
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FIGURE 3.8-31
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FIGURE 3.8-32
REACTOR PEDESTAL DEVELOPED




Security - Related Information Withheld Under 10 CFR 2.390

Security - Related
Information Withheld

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 3.8-33
FORCE & MOMENT PLOTS - DRYWELL
(SHEET 1 of 4)
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FIGURE 3.8-33
FORCE & MOMENT PLOTS - DRYWELL
(SHEET 2 of 4)
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FORCE & MOMENT PLOTS - DRYWELL
(SHEET 3 of 4)
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FIGURE 3.8-35

CRANE SEISMIC FEATURES
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FIGURE 3.8-36
TYPICAL BEAM REINFORCING DETAILS
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FIGURE 3.8-37

TYPICAL REINFORCING DETAILS
(SHEET 1 of 4)
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FIGURE 3.8-37

TYPICAL REINFORCING DETAILS
(SHEET 2 of 4)
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FIGURE 3.8-38

TYPICAL ANCHOR BOLT DETAILS FOR
SEISMIC CATEGORY I EQUIPMENT
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FIGURE 3.8-39

CRITICAL SECTIONS
IN CONTAINMENT STRUCTURE
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FIGURE 3.8-40
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FIGURE 3.8-42

PRESSURE RATIO VS.
MERIDIONAL STEEL STRESS
IN CONTAINMENT CYLINDER

(EL. 844 FT.)
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FIGURE 3.8-43

PRESSURE RATIO VS.
HOOP STEEL STRESS
IN CONTAINMENT DOME
(EL. 906 FT.)
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FIGURE 3.8-44

PRESSURE RATIO VS.
MERIDIONAL STEEL STRESS
IN CONTAINMENT DOME
(EL. 906 FT.)
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FIGURE A3.8-2

PLAN OF CLINTON SUPPRESSION POOL
SHOWING THE VENTS ACTIVE IN THE
SYMMETRIC LOADING CASE
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NOTES:
1. NOT TO SCALE.
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FIGURE A3.8-3

PLAN OF CLINTON SUPPRESSION POOL
SHOWING THE VENTS ACTIVE IN THE
ASYMMETRIC LOADING CASE
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FIGURE A3.8-5

SYMMETRIC WALL LOADING
ZONE 4
NORMALIZED AVERAGE PRESSURE
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FIGURE A3.8-7

SYMMETRIC WALL LOADING
_ZONE 4
NORMALIZED 2nd COSINE HARMONIC
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FIGURE A3.8-8

SYMMETRIC WALL LOADING
ZONE 4
NORMALIZED 3rd COSINE HARMONIC
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FIGURE A3.8-9
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FIGURE A3.8-10

ASYMMETRIC DISCHARGE WALL LOADING
Z0NE 4
NORMALIZED AVERAGE PRESSURE
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FIGURE A3.8-11
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FIGURE A3.8-12

ASYMMETRIC DISCHARGE WALL LOADING
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FIGURE A3.8-14

ASYMMETRIC DISCHARGE WALL LOADING
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EVENT -

LOCA OCCURS
ORYWELL PRESSURE RISES

ADING ON CONTAINMENT
.- LOADING ON CO

Y

VENTS CLEAR AND VENT
AIR/STEAM FLOWSTARTS

A TH
> PRESSURE LOADS ON £

POOL SWELLS IN
A BULX MODE

R R
2 STRUCTURES

Y

BREAKTHROUGH

Y

POOL SWELL CONTINUES IN A
‘FROTH MODE AND ENCOUNTERS
FLOW RESTRICTION AT HCU

- HIGH STRUCTURES

FLOOR

DRYWELL VENTING
COMPLETE

> e ‘FALLBACK LOADSON

Y

STEAM CONDENSATION
INPOQOUL AT VENT EXITS

e S0 e CONOENSATION LCADS

Y

BLOWDOWN ENCS

) o WEIR WALL AND CRYWELL

Y

ECCS FLOODING CF REACTOR
VESSEL AND ODRYWELL
DEPRESSURIZATION

> SENETRATIONS

Y

LONG TERM HEAT UP
CF THE POOL

—pe{ 8 CONTAINMENT PRESSURE LOAD

“ALL POTENTIAL LOCA DYNAMIC LOADS ARE IDENTIFIED, BUT ALL

POTENTIAL LOADING CONDITION®

e COMPRESSIVE WAVE !

e SONICWAVE LOADING OF
DRYWELL

e JET IMPINGEMENT AND BUBBLE

CONTAINMENT

e VENT CLEARING AND VENT
FLOW AP ON DRYWELL

e QUTWARD FLOW aP ON WEIR
WALL

e IMPACT LOADS ON LOW

¢ DRAG-LOADS ON STRUCTURES
IN AND ABOVE THE PQOL

e FROTH IMPINGEMENT ON '

e FLOW AP ON HCU FLOOR
! AND ADJACENT CONTAINMENT

STRUCTURES

LOADS DUE TO CHUGGING

e NEGATIVE PRESSURE ON WEIR
WNALL, DRYWELL ANO ITS

e NEGATIVE FLOW 5P ON WEIR
WALL

ARE NOT SIGMNIFICANT (SEE TEXT FOR DETAILS)
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FIGURE A3.8-15

LOSS-OF-COOLANT
ACCIDENT CHRONOLOGY (DBA)
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FIGURE A3.8-16

PRESSURE DISTRIBUTION ON SUPPRESSION
POOL WETTED SURFACE




DURATION

HYDROSTATIC PRESSURE

INCREASE ABOVE

MAX

FOR v < yo.r = 1.0 sec
FOR vy > yo. 7= 1.0 + {y — yg)/40 (sec)
: WHERE
r= DELAY DUE TO FINITE POOL
l SWELL VELOCITY
l y= HEIGHT ABOVE BASEMAT, fr
vo = INITIAL POOL DEPTH, ft
| {BASED UPON 40 fos POOL
I SWELL VELOCITY)
1 vMAx=vo+18h

T r+0.1 r+35
TIME AFTER LOCA (sec)

CLINTON POWER STATWON_
UPDATED SAFETY ANALYSIS REPORT

FIGURE A3.8-17

DYNAMIC LOADS ASSOCIATED WITH INITIAL
BUBBLE FORMATION IN THE POOL
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FIGURE A3.8-18

LOADS AT HCU FLOOR ELEVATION.DUE 1;0 POOL
SWELL FROTH IMPACT AND TWO PHASE FLOW
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FIGURE A3.8-18a

NRC ACCEPTANCE CRITERIA FOR FROTH :
IMPACT: PEAK AMPLITUDE OF PRESSURE PULSE
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FIGURE A3.8-19

CONDENSATION OSCILLATION FORCING
FUNCTION ON THE DRYWELL WALL 0.D.
ADJACENT THE TOP VENT




-~

FREE
SURFACE \V4
LINEAR ATTENUATION
- ‘\\<fh””’,IOZEROATFREESURFACE
; ‘\\\‘13 0.15 §
ToP | L O
VENTT ~— T >
f - 1.0 -
- 7/\ P
- Q“f," -
- @
/& _
-4 >
<4 -
< ﬁ? ]
: T 1
- - N i
3 V3 :
£ 3 glE
-4 (3 =
Q ‘3- il Z
s =
~ i Z
a
Q
0.24 BASEMAT 0.15
L 1 . y Y 4
024 Yy Y Y ¢ y vy v v Yy v V71 [ 0.18

LINEAR ATTENUATION FROM DRYWELL
WALL TO CONTAINMENT WALL

CLINTON POWER STATION
UPDATED SAFETY ANALYS!IS REPORT

8

FIGURE A3.8-20

CONDENSATION OSCILLATION LOAD SPATIAL
DISTRIBUTION ON THE DRYWELL WALL,
CONTAINMENT WALL AND BASE MAT
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FIGURE A3.8-21

PEAK PRESSURE PULSE TRAIN IN TOP
VENT DURING CHUGGING
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FIGURE A3.8-22

PEAK FORCE PULSE TRAIN IN TOP
VENT DURING CHUGGING




@ SECOND CHUG ————pp

AA

PERIOD BETWEEN CHUGS = 1 TO b 3¢

3100'®

© P FIRST CHUG —P

25 msec

6400{ 10

30 msec
e~} — P

J '-:-L = 14 masc

12 msec

—

40 msec

* 81,000 Ib

8 misec

Azs ~ lb

6 msec

=

(i) 3aNLdwyY

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

J

FIGURE A3.8-23

AVERAGE FORCE PULSE TRAIN IN TOP
VENT DURING CHUGGING
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FIGURE A3.8-24

AVERAGE PRESSURE PULSE TRAIN IN TOP r
VENT DURING CHUGGING ‘
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P
\/ TIME
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FIGURE A3.8-25

TYPICAL PRESSURE TIME-HISTORY FOR
WEIR ANNULUS DURING CHUGGING




PEAK AMPLITUDE (psid)

-
el

PPEAK = —2.15 SIN #t/0.080

FOR 0 < t < 0.080 sec

MEAN AMPLITUDE (psid)

0.080 sec

Y

TIME

PMEAN = —0.98 SIN #t/0.080

FOR 0 < t <0.080 sec

0.080 sec

Y

TIME

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE A3.8-26

UNDERPRESSURE DISTRIBUTION ON THE WEIR
WALL AND DRYWELL I.D. WALL
DURING CHUGGING
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FIGURE A3.8-27

PEAK PRESSURE PULSE TRAIN ON THE
WEIR WALL AND DRYWELL I.D.
WALL DURING CHUGGING
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MEAN PRESSURE PULSE TRAIN ON THE WEIR

FIGURE A3.8-28

WALL AND DRYWELL I.D. WALL
DURING CHUGGING
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FIGURE A3.8-29

NORMALIZED WEIR ANNULUS PRESSURE
PULSE ATTENUATION




PRESSURE AMPLITUDE (psid)

PULSE (PRESSURE
SPIKE)

POST-CHUG OSCILLATION

B SIN Bt2 FOR t2< 0.25r
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PRE-CHUG UNDERPRESSURE
(ASIN w t’) FOR t

FROM 0TO 0.125 sec

72 —» SEE TABLE A3.8-6 FOR

TIME, t {sec)

o2 \ﬁ/ >

'VALUES FOR A,BANDd
WHERE

L}

«/0.125 radians/sec
0.55/7, 1/sec
2n/7, radians/sec
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n

T ™
"
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FIGURE A3.8-30

TYPICAL PRESSURE TIME-HISTORY ON
THE POOL BOUNDARY DURING CHUGGRING
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FIGURE A3.8-31

SUPPRESSION POOL CHUGGING NORMALIZED
PEAK UNDERPRESSURE ATTENUATION
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FIGURE A3.8-32

SUPPRESSION POOL CHUGGING
NORMALIZED SPIKE ATTENUATION
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FIGURE A3.8-33

SUPPRESSION POOL CHUGGING SPIKE
DURATION "d" AS A FUNCTION OF LOCATION
IN THE POOL
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FIGURE A3.8-34

SUPPRESSION POOL CHUGGING NORMALIZED
PEAK POST CHUG OSCILLATIONS
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FIGURE A3.8-35

CIRCUMFERENTIAL UNDERPRESSURE
AMPLITUDE ATTENUATION
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FIGURE A3.8-36

CIRCUMFERENTIAL POST CHUG OSCILLATION
AMPLITUDE ATTENUATION
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FIGURE A3.8-37
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FIGURE A3.8-37A

SUPPRESSION POOL CHUGGING
NORMAL IZED POST MEAN
UNDERPRESSURE ATTENUATION
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FIGURE A3.8-38

DRYWELL TOP VENT CYCLIC TEMPERATURE
PROFILE AND AREA OF APPLICATION
DURING CHUGGING
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FIGURE A3.8-39

DRYWELL TOP VENT CYCLIC TEMPERATURE
PROFILE DURING CHUGGING
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FIGURE A3.8-40

SUPPRESSION POOL TEMPERATURE
PROFILE FOR LARGE BREAKS
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FIGURE A3.8-41

SRV QUENCHER ALL VALVE
VERTICAL RESPONSE SPECTRA

FOR CONTAINMENT WALL,
ELEVATION 712'-0"
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FIGURE A3.8-42

SRV QUENCHER ALL VALVE
VERTICAL RESPONSE SPECTRA
FOR DRYWELL WALL,
ELEVATION 712'-0"
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FIGURE A3.8-43

SRV QUENCHER ALL VALVE
VERTICAL RESPONSE SPECTRA
FOR PEDESTAL, ELEVATION 724'-1 3/4"
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FIGURE A3.8-44

LOCA BUBBLE HORIZONTAL RESPONSE SPECTRA
FOR CONTAINMENT WALL
ELEVATION 712'-0"
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FIGURE A3.8-45

LOCA BUBBLE VERTICAL RESPONSE SPECTRA
FOR DRYWELL WALL
ELEVATION 712'-0"
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FINITE ELEMENT MODEL
(USED FOR QUENCHER AND LOCA ANALYSIS)
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BY DECELERATION WITH ELEVA-
TION.

DRAG LOAD ABOVE 30 ft.
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FIGURE A3.9-9

PLAN OF SUPPRESSION POOL i
SHOWING RELATIVE LOCATIONS OF SRV LINES,|
QUENCHERS, AND MAJOR SUBMERGED PIPING
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SCHEMATIC OF SUPPRESSION POOL
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SCHEMATIC OF SUPPRESSION POOL
SECTION B~B
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FIGURE A3.9-13

SVSP SRV LOAD ON SRVDL2
NODE 1 (MIDPOINT)
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FIGURE A3.9-14

SVSP SRV LOAD ON QUENCHER ARM 2
NODE 2 (MIDPOINT)
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FIGURES A3.9-15 THROUGH A3.9-22

HAVE BEEN DELETED
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FIUGRE A3.9-23

TYPICAL LOAD TIME HISTORY FOR SECTION 2,
LOCA CHARGING AIR BUBBLE
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FIGURE B3.85-7
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Figure 3.10-1. Typical Vertical Board (Benchboard Would be the Same with a Bench
Section Protruding Out About Half-way Down)
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Figure 3.10-2. Instrument Rack (Cabinet would Contain Pages or Other Special
Instruments instead of Simple Drawer Type I[hstruments)
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Figure 3.10-3. NEMA Type-12 Enclosure (Instruments Mounted Inside on
Internal Membrane Mounted on Standoffs Attached to
Back)
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Figure A3.10-1 o\ ioun safe Weight per Bolt for Standard Enclosure as a Function

of the Height of the Center of Gravity
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Figure B3.10-1. Corner Post
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Figure B3.10-2, Plan View of Panel
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Figure B3.10-3. Barrier With Two End Plates
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Figure B3.10-4. Panel Deflections
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Figures 3.11-1 through 3.11-15
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FIGURE 3.11-16

WEIR SWELL IMPACT,
DRAG AND FALLBACK DRAG ZONES
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