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FLOOR EL. 778 1 -0" 
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Heavy Hex. Nut 

t=!::~~~--- Standard Washer ---~t::!::~~ 
Plastic or approved equal plug 

~ Rough Concrete ----=::!"---......... tf-I-IHTr------

Bolt 

standard Pipe 

Heavy Hex. Nut 
6-Welds 3/16" X 1." ? 

w 

oC--__ Square Head 
4-Welds 3/16"x ~" 

Pipe cup or 3/16" 
steel Plate Square 
Cup --~~~~~-

TYPE-l TYPE-2 

TYPE 1 AND 2 BOLTS 

BOLT DIAM. 5/8" 3/4" 7/8" 1" 11.11 l.§." l~" 2" 2-t-" 21 " ;-;; 2*" 3" 

SLEEVE 11." 2 2" 2" 21." 2 3" 3" 3~" 3~" 4" 5" 5" 5" 
SQUARE T 3/8" 3/8" 1/2" 1/2" 5/8" 3/4" 3/4" 3/4" 7/8" 7/8" 1" 11." 
PLATE 4 

WASHER W 3~" 4" 5" 5" 6" 6" 8" 8" 9" 10" 11" 12" 

Z 11." 2 2" 2" 21." 2 3" 3" 3~" 4" 5" 5" 5" 6" 
CUP 

Y 2" 21." 2 21." 2 
21.11 

2 3" 3" 3t" 3~" 4" 4" 41." 2 41." 2 

Note: The plastic plug will be removed and the pipe sleeve filled 
with grout after the equipment has been set in place. 
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FIGURE 3.8-38 

TYPICAL ANCHOR BOLT DETAILS FOR 
SEISMIC CATEGORY I EQUIPMENT 
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NOTES: 
1. NOT TO SCALE. 
2. CROSS HATCHED VENTS ARE ATTACHED TO 

ADS VALVES. 

DRYWELL/ 

CL OF RPV 

CONTAINMENT 

SEE FIGURE A3.8-4 
FOR SECTIONS 

3. RAMS HEADS ARE ORIENTED CIRCUMFERENTIALLY. 

CLINTO N POWER STATION 
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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. 
2. RAMS HEADS ARE ORIENTED CIRCUMFERENTIALLY. 

SEE FIGURE A3.8-4 
FOR SECTIONS. 
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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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EVENT - POTENTIAL LOADING CONDITION" 

• COMPRESSIVE WAVE 
LOCA OCCURS LOADING ON CONTAINMENT 
DRVWELL PRESSURE RISES • SONIC WAVE LOADING OF 

DRYWELL 

• JET IMPINGEMENT AND BUBBLE 
VENTS CLEAR AND VENT 

~ "RESSURE LOADS ON THE 
AIR/STEAM FLOW STARTS CONTAINMENT 

• VENT CLEARING AND VENT 
FLOW.1P ON DRYWELL 

• O\JT\'fARD FLOW AP ON WEIR 
WALL 

~Ir 

• IMPACT LOADS ON LOW 
POOL SWELLS IN _ .. STRUCTURES 
A BULK MODE • DRAG-LOADS ON STRUCTURES 

IN AND ABOvE THE POOL 

t 
BREAKTHROUGH 

t 
POOL SWELL CONTINUES IN A • FROTH IMPI~GEMENT ON 
'FROTH- MODE AND ENCOUNTERS HIGH STRUCTURES I 
FLOw RESTRICTION AT Heu I • FLOW .1P ON HCU FLOOR 
FLOOR I ANO AOJACENT CONT~fNMENT , 

OAYWELL VENTING • 'FALL 9ACK' LOADS ON 

I COMPLETE STRUCTURES 

+ 
STEAM CONDENSA TlON ... • CONOENSATION LOADS 
IN POOL AT VENT EXITS 

t 
SLOWDOWN ENOS .. • WEIR WALL AII<O DRYWEL!.. 

LOADS DUE TO CHUGGING , 
• NEGATIVE PRESSURE 0'" WEIR I 

ECCS FLOOOING a F REACTOR WALL. ORYWELL ANO ITS 
VESSEL ANO DRYWELL PENETRATIONS 
DEPRESSURIZA TlON • NEGATIVE "'LOW .:oP ON WEIR I 

WALL 

+ 
LONG TERM HEAT UP 1 ... • CONTAINMENT PRESSURE LOADI OF THE POOL -.J 
-ALL POTENTIAL LOCA OYNA"AIC LOAOS ARE IOENTlrlEO. BUT ALL 

ARE NOT SIG~~IFICANT (SEE TEXT ;.FO~R:..:D:::.E:;.T.:.A:;;:.:.:IL:.;S:.:' ____________ ~ ____ ....., 
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FIGURE A3. 8-15 

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

PRESSURE DISTRIBUTION ON SUPPRESSION 
POOL WETTED SURFACE 



DURATION I 

o r + O.t 
TIME AFTER LOCA heel 

r + ~l.!:; 

FOR V .;; Vo- r z t.O sec 
FOR V / Vo- r 2 1.0 + (v - vol 140 heel 

WHERE 

T 2 DELAY DUE TO FINITE POOL 
SWELL VELOCITY 

Y 2 HEIGHT ABOVE BASEMAT. II 
Yo 2 INITIAL POOL DEPTH. ft 

(BASED UPON 40 fos POOL 
SWELL VELOCITY) 

YMAX = Vo + tiJ It 
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FI GURE A3. 8-17 

DYNAMIC LOADS ASSOCIATED WITH INITIAL 
BUBBLE FORMATION IN THE POOL 
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b.. T_is chosen to maximize the dynamic 
load factor for the impacted structure. 
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FIGURE A3.8-l8a 

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 0.0. 

ADJACENT THE TOP VENT 
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VENT 
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SURFACE 

L.INEAR ATTENUATION 
TO ZERO AT FREE SURFACE 

UNEAR ATTENUATION FROM DRVWELL 
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FIGURE A3.8-20 

CONDENSATION OSCILLATION LOAD SPATIAL 
DISTRIBUTION ON THE DRYWELL WALL, 

CONTAIN~1ENT WALL AND BASE MAT 



f 
CJ 
::l 
X 
U 
0 z 
0 u 
W 
011 

r 

• 

u : 
IQ 

0 ... -L 
CG 
CJ 
:) 
J: 
U 
z w w 
~ w 
III 
0 
Q 
a:: w 

CJ II. 
::l x 
u· 
t; 
a:: 
u::: 

, 

, 
< 

< 

'tI 

! 
CD -~ ... 'tI , 

! i E 
IQ ~.....-N 

'" u 
! 'tI 
E 1 

0 

~~ M 

~ 
" E ';r 

0 Q. ... 0 
r ~ 

. 

i . e 
~ 

i 

i 
1 
t 
T 

u 
31 
E 

CD 

(P!1d) 3Cnl.J1dMf 

CLINTON POWER STATION 
UPDATED SA F"ETY ANALYSIS REPORT 

FI GURE 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 
VENT DURING CHUGGING 



r-- PRESSURE PULSE TRAIN ~ I 

TIME 

PRE~HUG UNOERPRESSURE 
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FIGURE A3.8-25 

TYPICAL PRESSURE TIME-HISTORY FOR 
WEIR ANNULUS DURING CHUGGING 



PpEAK = -2.15 SIN 1ft/0.080 

0.080 sec 

0.080 sec 

FOR 0 < t < 0.080 sec 

PMEAN = -0.98 SIN 1ft/0.080 

FOR 0 < t < 0.080 sec 

TIME 

TIME 
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FIGURE A3.8-26 

UNDERPRESSURE DISTRIBUTION ON THE WEIR 
HALL AND DRn~ELL I.D. ~'JALL 

DURING CHUGGING 
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FIGURE A3.8-27 

PEAK PRESSURE PULSE TRAIN ON THE 
WEIR WALL AND DRYWELL 1.0. 

WALL DURING CHUGGING 
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FIGURE A3.8-28 

MEAN PRESSURE PULSE TRAIN ON THE WEIR 
WALL AND DRnIELL I. D. WALL 

DURING CHUGGING 



.. 
weiR ANNULUS 
eooL SURFACE 
ELEVATION DURING 
CHUGGING 

2~----------------______ __ 
TOP VENT<t 

Ot--------

-2 

-10 

-12 

o 0.2 

--------- ~-----~-----

PEAK AMPLITUDE 43 psjd - SEE FIG. A3.8-27 
MEAN AMPLITUDE 15 pIid -SEE FIG.A3.8-28 
DURATION 5 msec 

0.4 

THIS ATTENUATION ALSO 
APPLIES TO THE 
CIRCUMFERENTIAL DIRECTION 

0.6 0.8 1.0 
NORMAUZ!:D PRESSURE 
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FIGURE A3.8-29 

NORMALIZED WEIR ANNULUS PRESSURE 
PULSE ATTENUATION 



1i 
~ 
w o 
::l 
I-
J 
Q. 

~ 
~ 
w a: 
::l 
C/J 
C/J w a: 
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PRE-CHUG UNDERPRESSURE 
(A SIN w t11 FOR t1 
FROM 0 TO 0.125 sec 

PULSE (PRESSURE 
SPIKE) 

POST-CHUG OSCILLATION 

B SIN iJ t2 FOR t2 " 0.25.,. 

Be - ah2-0.25.,.1 SIN iJ t2 FOR t
2

;;' 0.25.,. 

SEE TABLE A3.8-6 FOR 
VALUES FOR A,B AND d 
WHERE 

w 1</0.125 radians/sec 
Q 0.55fT. 1/sec 

f3 21ffT. radians/sec 

TIME. t (secl 
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FIGURE A3.8-30 

TYPICAL PRESSURE TIME-HISTORY ON 
THE POOL BOUNDARY DURING CHUGGING 
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FIGURE A3. 8-31 
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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 NORMAL! ZED 
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 

SUPPRESSION POOL CHUGGING 
NORMALIZED POST CHUG 

OSCILLATIONS ATTENUATION 
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FIGURE A3.8-37A 
SUPPRESSION POOL CHUGGING 

NORMALIZED 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, 
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