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FIGURE 3.5-5

ROOF SLAB FOR MISSILE BARRIER




A
fc = 3500 Psl
‘Fy = O ksI
9
~
26’
o H#rerr
o) ’
- P [ [} L 6 L] €
o0 -~ -
- L [] L3 $ ] [] 2

MISSILE - RESISTANT CONCRETE PANEL

CLINTON POWER STATION “
UPDATED SAFETY ANALYSIS REPORT

Figure 3.5-6
(Q & R 220.07)

MISSILE-RESISTANT CONCRETE PANEL




Revision 9
g;i) January 2001

TYPICAL FORCE DEFLECTION CURVE FOR A 6-BAR, 24-in.
PIPE RESTRAINT LOADED AT 0°, STRAIGHT LENGTH 27-in.
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FIGURE 3.6-2
<; TYPICAL RESTRAINT

FORCE-DEFLECTION CURVE
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FIGURE 3.6-3

PIPE THRUST
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FIGURE 3.6-5

PIPE WHIP MODELS - FINITE
DIFFERENCE METHOD
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FIGURE 3.6-7

RESTRAINT PROPERTIES
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FIGURE 3.6-8
JET CHARACTERISTICS

|
!
|
|
i
[
i
1
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
!
!
|
!
!
|
|
!
|
|
!
!
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
1
!
|
f
i
|
|
|
|
|




CPS/USAR

FIGURES 3.6-9 AND 3.6-10

HAVE BEEN DELETED

CHAPTER 03 REV. 12, JAN 2007



znionals

Lz Z

a0y 40
HiION3IT aviIzHl InD
IR ISAIATRAI LAY NI

T4 N LUy | .f, ANY@
aq.wg atan! ./02&5&
A0 40 J3EANNN aocd

FIA3ID MITDSNN NEVWIZVA
NG ABATA AV 100

siN3aNLsnNrav 20;,4.502_.

X

— Nid aTIM
“ I1AYAONIY
-

%IA31D Lmovad
a0 3idid

BONV2AVIID
ASht

. CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 3.6-11

TYPICAL TENSION RESTRAINT
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FIGURE 3.6-12

TYPICAL CRUSHABLE MATERIAL RESTRAINT
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FIGURE 3.6-13

TYPICAL TWO-LEGGED RESTRAINT
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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.

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 3.6-15
NODALIZATION SCHEMATIC FOR
SIMULTANEQUS MAIN STEAMLINE AND
FEEDWATER LINE BREAK IN
THE STEAM TUNNEL
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FIGURE 3.6-16

TIME -
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FIGURE 3.7-1

HORIZONTAL RESPONSE SPECTRA
(2% DAMPING)
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FIGURE 3.7-2

HORIZONTAL RESPONSE SPECTRA
(3% DAMPING).
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FIGURE 3.7-3

HORIZONTAL RESPONSE SPECTRA
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FIGURE 3.7-4

HORIZONTAL RESPONSE SPECTRA
(5% DAMPING)
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FIGURE 3.7-5

HORIZONTAL RESPONSE SPECTRA
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FIGURE 3.7-6

VERTICAL RESPONSE SPECTRA
(2% DAMPING)
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FIGURE 3.7-8

VERTICAL RESPONSE SPECTRA
(4% DAMPING)
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FIGURE 3.7-9
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FIGURE 3.7-11

SOIL LAYERING MODEL
USED IN SHAKE
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FIGURE 3.7-12

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE HORIZONTAL 1% DAMPING
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FIGURE 3.7-13

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE HORIZONTAL 2% DAMPING
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FIGURE 3.7-14

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE HORIZONTAL 3% DAMPING
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FIGURE 3.7-15

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR OBE HORIZONTAL 4% 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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FIGURE 3.7-22

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE HORIZONTAL 4% DAMPING

Acceleration, g Units
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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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FIGURE 3.7-25

COMPARISON BETWEEN FREE FIELD
FOUNDATION AND SURFACE SPECTRA
FOR SSE VERTICAL 3% DAMPING

Acceieration, g Units
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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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FIGURE 3.7-27

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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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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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 - X DIRECTION
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DRYWELL - X DIRECTION
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DRYWELL - Y DIRECTION
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VERTICAL REINFORCING SPACED EQUALLY ~—\4_/ k/"\DOWEL OR OFFSET VERTICAL REINFORCING

FROM BELOW

FOR INFORMATION NOT NOTED
SEE SECTIONAL PLAN 3.7.8

INTERMEDIATE HAIRPIN TIE (TYPICAL)
(STAGGERED PLACEMENT)

i | _——PERMETER CLOSED TiE

ARRANGEMENT OF VERTICAL REINFORCING AND TYPICAL TIE SETS
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FIGURE 3.8-37

TYPICAL REINFORCING DETAILS
(SHEET 3 of 4)
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Plastic or approved equal plug—-\‘k

////——Bolt

Heavy Hex.

Standard Washer

“/————Rough Concrete-———\\

Nut

Bolt

T
ULl
N

y !
‘///——Sleeve Standard Pipe——\\‘\ A\
i ¥ |
=N I — ] [ T ] =
Heavy Hex.
W _J 6-Welds 3/16" x:;j =
! | Pipe cup or 3/16" — fm:r }:_J 1
Square Head Steel Plate Square | 7 L L_ =
Lk-welds 3/16"x 3" Cup ' " =
TYPE~-L TYPE-2
TYPE 1 AND 2 BOLTS
BOLT DIAM. 5 8" 3 ur 7 g l_]._u ]_'L" l%" on 2,15:::: 2_1_11 ot 3:1
SLEEVB l—é—" o on 2_%1' 3n 3u 3_%:1 3%)! hu 5" 5" 5" ’
i%x};‘ERE T 3/8" 3/8" 1/211 1/2" 5/8n 3/hn 3/1"’" 3/)_‘1' 7/8" | 7/8n 1" l%'"
WASHER W 3_%_!! yn 5t 5t 6" 6" g g 9" 10" 11" | 12"
7, %n on on 2_12_n 310 3n B_é_n hn 5" 5" 5" 6:1
CUP
Y on 2_%_" %_n 2_;_u 3" 311 %n _é_u u_u l;" h%n h'%"
Note: The plastic plug will be removed and the pipe sleeve filled

with grout after the equipment has been set in place.

CLINTON POWER STATION  °
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FIGURE 3.8-38

TYPICAL ANCHOR BOLT DETAILS FOR
SEISMIC CATEGORY I EQUIPMENT
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2-2 CYLINDER SECTION
3-3 BASEMAT SECTION
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2 2
a
N
v
R = 62'-0"
LINER T
R = 58'-0" |
—
371 |° EL. 712'-0Q"
L Y AT
-4 e
SR AR
'\ﬂ— \ 4\ ,".’.
3
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FIGURE 3.8-39

CRITICAL SECTIONS
IN CONTAINMENT STRUCTURE
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FIGURE 3.8-40

AXISYMMETRIC MODEL
OF CONTAINMENT

Q G

@




il

TS TL 3

g

FIGURE 3.8-41
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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 3.8-45

PRESSURE RATIO VS.

MAXIMUM MEMBRANE HOOP
SECTION STRAIN IN LINER

OILVY JdNSSHYd

(®a/q)




+4 4

+4+ 4+ s+

R 2 - & < & - & - &
< o - & < & - & 9 & S g

4 4+ D |4+ 4+ o
4+ +4+ 44 4 44

<4 & o O < o . g

+e 44 ¢+ &

LEGEND: o & -
@ REAL SOURCE (BUBBLE)

-’- IMAGINARY SOURCE - .’..‘. 4
@ IMAGINARY SINK

/ FREE SURFACE
_ — POOL BOUNDARIES

PEDESTAL ~//[ CONTAINMENT

BASEMAT

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE A3.8-1

ARRAY OF IMAGINARY SOURCES AND SINKS
{ FOR METHOD OF IMAGES MODEL OF
SUPPRESSION POOL




00

CONTAINMENT

¢ OF RPV A

SEE FIGURE A3.8-4
FOR SECTIONS

NOTES:
1. NOT TO SCALE.

2. CROSS HATCHED VENTS ARE ATTACHED TO
ADS VALVES.

3. RAMS HEADS ARE ORIENTED CIRCUMFERENTIALLY.

CLINTON POWER STATION
UPODATED SAFETY ANALYSIS REPORT

FIGURE A3.8-2

PLAN OF CLINTON SUPPRESSION POOL
SHOWING THE VENTS ACTIVE IN THE
SYMMETRIC LOADING CASE
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270° — 90°

G OF RPV

DRYWELL

CONTAINMENT

SEE FIGURE A3.8-4
FOR SECTIONS.

180°

NOTES:
1. NOT TO SCALE.
2. RAMS HEADS ARE ORIENTED CIRCUMFERENTIALLY.

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT - |

FIGURE A3.8-3

PLAN OF CLINTON SUPPRESSION POOL
SHOWING THE VENTS ACTIVE IN THE
ASYMMETRIC LOADING CASE
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FIGURE A3:8-4

CROSS SECTION OF SUPPRESSION POOL
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FIGURE A3.8-5

SYMMETRIC WALL LOADING
ZONE 4
NORMALIZED AVERAGE PRESSURE
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FIGURE A3.8-6

SYMMETRIC WALL LOADING
ZONE 4

NORMALIZED 1st COSINE HARMONIC
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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

SYMMETRIC WALL LOADING
Z0NE 4
NORMALIZED 4th COSINE HARMONIC
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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

ASYMMETRIC DISCHARGE WALL LOADING
_ZONE 4 o

NORMALIZED 1St COSINE HARMONIC
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FIGURE A3.8-12

ASYMMETRIC DISCHARGE WALL LOADING
ZONE 4

" NORMALIZED 2nd COSINE HARMONIC
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ASYMMETRIC DISCHARGE WALL®LOADING
- ZONE 4

NORMALIZED 3rd COSINE HARMONIC
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FIGURE A3.8-14

ASYMMETRIC DISCHARGE WALL LOADING
~ JONES
NORMALIZED 4th COSINE HARMONIC l




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)

CLINTON POWER STATION
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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)
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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




46

4.0

(sec)

s

TIME AFTER INITIATION OF BLOWDOWN

3.6

34

£ILII

10

3.0

o - o~ (=

i
{PBd) IUNSSIHL

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE A3.8-19

CONDENSATION OSCILLATION FORCING
FUNCTION ON THE DRYWELL WALL 0.D.
ADJACENT THE TOP VENT
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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
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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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FIGURE A3.8-25

TYPICAL PRESSURE TIME-HISTORY FOR
WEIR ANNULUS DURING CHUGGING
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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
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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
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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




ELEVATION FROM TOP VENT ¢ (ft)

4

1

_f_

45 K

2
o]

L §
URATION (msec)

i
+-

>l+z

290
75ft

-2

40

4.0

0S5 ft

-t

NOTE: APPLIES TO BOTH

BASEMAT 2.0

TOP VENT ¢

CONTAINMENT

- PEAK AND MEAN
PRESSURES

20

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

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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FIGURE A3.8-46

LOCA BUBBLE VERTICAL RESPONSE SPECTRA
FOR RPV, ELEVATION 753'-3 3/8"
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