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components of the vent s,fstem located in spec-

ified regions above the rising suppression

pool. The components located in Region I

which are affected include the downcomer

bracing members and ring plates, the vacuum

breaker and vacuum breaker supports and the

SRV piping supports beneath the vent line.

The components located in Region II which are

affected include the vacuum breaker and vacuum

breaker supports. The plant unique OSTF test

results adjusted for the vent line longitudi-

nal location show that froth impingement loads

on the vent line'are-negligible.

^

The procedure used to develop the transient

'- forces. and spatial distribution of froth
-

impingement and fallback loads on these com-

ponen{s is discussed in Section 1-4.1.4. The

resulting magnitudes and distribution of froth

- ' impingement and fallback pressures on the
,

-

downcomeb bracing members and ring plates, and

the vacuum breaker and vacuum breaker supports

1
' are, summarized in Table 3-2.2-6. The froth
i

I impingement loads acting on the SRV piping and

supports located beneath the vent line are

presented in Volume 5 of this report. The

results shown include the effects of using the
_ s.

~
.

plant unique OSTF movies to determine the

'
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source velocity, departure angle, and froth

density. Pool swell loads do not occur during

the SBA and IBA events.

d. Pool Fallback Loads: During the later portion

of the pool swell event, transient drag

pressures are postulated to act on selected
components of the vent system located between

the maximum bulk pool height and the downcomer

exit. The components affected include the

downcomer bracing members and ring plates, and

the SRV piping and supports located beneath

the vent line. The procedure used to develop

transient drag pressures and spatial distribu-

tion of pool fallback loads on these compo-

nents is discussed in Section 1-4.1.4.

The resulting magnitudes and distribution of

pool fallback loads on the downcomer bracing
members and ring plates are summarized in

Table 3-2. 2-7. The pool fallback loads on the

SRV piping and supports located beneath the
vent line are presented in Volume 5 of this

report. The results shown include the effects

of maximun pool displacements measured in

DET-04-028-3
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Table 3-2.2-14

MAXIMUM DOWNCOMER CHUGGING LOAD MAGNITUDE DETERMINATION

Maximum Chugging Load for Single Downcomer

FSTF

P =3.046 kips' Maximum Load Magnitude: l

Tied Downcomer Frequency: fy=2.9 Hz
Pulse Duration: t = 0.003 sec.d

1 = vf t =0.027Dynamic Load Factor: DLF yd

Fermi 2

Downcomer Frequency: f=12.4 Hz

( Dynamic Load Factor: DLF=nft =0.117d
Maximum Load Magnitude (In any direction) :

y (hff-) = (3. 046) ( 4. 276) =13. 02 kipsP,3 =P
1

Note:

1. See Figure 3-2.4-6 for Fermi downcomer frequency
determination.

)

i

I
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Table 3-2.2-15

MULTIPLE DOWNCCMER CHUGGING LCAD MAGNITUDE DETEPRINATION

g i i e i i i i e i i e i i , e

<> I I I I I t I i i i i i l i IL
*W

s ( 1 I i i i i i I i | | I I t i

\l i I I I 4 I i i I I I I I I

.c 10.0 g, , , , , , , , , , , , , , ,

\| 1 I i i l i I i t i i t I i~

t I I i I i i l i I I t i i I=

5 iNi i i i I i i i i i i e i i

$ 5.0 I \' ' ' ' ' ' ' ' ' ' ' ' '

i I NI I i i i 6 I i i i i I
,

5 I I I I 1 : i I i i l I i

0- 1 I I I I I I i e i ,

1 I I I I i i i i l I i i l i
,

E i i e i I i I e i e : i + *

50.0.
''

1 20 40 60 80

Number of Dcwncc:rers Leaded
_

Chugging Leads for Multiple Dcwnce=ers (kips)

Nu=ber of | Mu=ber of P bability TS""? Lead Te==1 Luad
OcwnecmersI Chues of Exceedance Per Ocwncc=er Per Ucwncc=e

5 344 2.91 x 10"* 1.77 7.57

10 688 1.45 x 10-3 1.26 5.39

20 1375 7.27 x 10-4 0.91 3.89
~4

40 2751 3.64 x 10 0.68 2.91'
-4

on 9507 1.a2 , 10 c.g? 2 . .t .t

| FSTF
512 sac! Chugging duracica: T; =

Nu=ber of downcemers:,n 8=eeg
313Nu=her cf chugs: N; =

I
Fer i

i
1

| Chugging duration: T., = 900 sec
! Nu=ber of dcwncemerci n.,c = 2 to 80
.

| Nu=ber of chugs: N. =
'

M n gg, x T x n.a0,,, C
! ac:'-

lN/ePrebability of exceedance: P "'
u

!
1

NOTE:

1. SEE ~3E RESPCNSE TO NRC QUESTICN 4 IN APPENDIX A FOR
|

| ADDITICNAL INFORMATICN CN THE MULTIPLE OCWNCCMER
! Caccc:No LATERAL LcAcS.
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f. DBA Condensation Oscillation Submerged Struc-
i

'

ture Loads: An-equivalent static analysis is

performed for the DBA condensation oscillation

submerged structure loads on the support
s

.

columns. These loads are shown in Table

3-2.2-13. The loads include dynamic amplifi-
.

' cation factors which are computed using the

methodology described for LOCA air clearing

submerged structure loads in load case Se.

The DBA condensation oscillation submerged

structure loads acting on the submerged
4

portion of the SRV piping are also' applied.

' O
7. Chugging Loads

. Chugging Downcomer Lateral Loads: A harmonica.
,

analysis of the downcomers is performed to
determine the dominant downcomer frequency for

use in calculating the maximum chugging load
['
l

magnitude. The harmonic analysis results are

shown in Figure 3-2.4-6. The resulting chugg-

ing load magnitudes are shown in Table

3-2.2-14. A static analysis using the 1/16th

beam model is performed for chugging downcomer

lateral load cases 8 through 22. These load
.

DET-04-028-3
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cases are shown in Tables 3-2.2-16 and

3-2.2-17. An additional static analysis using

the 180* beam model is performed for boundary

displacements and associated concentrated

forces generated for load cases 1 through 7.

A static analysis is also performed for the

maximum chugging load shown in Table 3-2.2-18,

applied to a single downcomer in the in-plane
and out-of-plane directions. The results of

this analysis are used in evaluating fatigue.

Reference 7 provides additional information on

the Fermi 2 design margins for the single

downcomer chagging lateral load.

b. Chugging Vent System Pressures: An equivalent

static analysis is performed for the chugging

system pressures applied to the unreactedf vent
1

areas of the vent system. These loads are

shown in Table 3-2.2-19. The dominant vent

line and vent header frequencies are deter-

mined from the harmonic analysis results shown

in Figure 3-2.4-7.

DET-04-028-3
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have a rated capacity of 500 cycles at maximum displace-

ment, their adequacy for fatigue is assured.

The ' vent system fatigue usage factors shown in Table
3-2.5-8 are computed for the controlling events, which

are Normal Operating plus SBA and Normal Operating plus

IBA. The governing vent system cc.,mponent for fatigue is

the vent header at the downcomer-vent header inter-
section. The magnitudes and cycles of downcomer lateral

loads are the primary contributors to fatigue at this

location.

The governing vent system weld for fatigue is the nozzle

to gusset weld at the SRV penetration to the ventfN
i

line. SRV temperature and thrust loads and the number<

the major contributors to fatigueof SRV actuations are
'

at this location.

Fatigue effects at other locations in the vent system

are less severe than at those described above, due

primarily to lower stresses and a lesser number of
stress cycles.

Results of studies to analyze and modify the Fermi 2

wetwell-to-drywell vacuum breakers are described in

References 8 and 9.
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3-2.5.2 Closure

The vent system loads described and presented in Section

3-2.2.1 are conservative estimates of the loads postu-

lated to occur during an actual LOCA or SRV discharge

event. Applying the methodology discussed in Section

3-2.4 to examine the effects of the governing loads on

the vent system results in bounding values of stresses
,

|
|

and reactions in vent system components and component

supports.
,

1

The load combinations and event sequencing defined in

I Section 3-2.2.2 envelop the actual events postulated to

|
occur during a LOCA or SRV discharge event. Combining

the vent system responses to the governing loads and

evaluating fatigue effects using this methodology

results in conservative values of the maximum vent

system stresses, support reactions, and fatigue usage
f actors for each event or sequence of events postulated

to occur throughout the life of the plant.

The acceptance limits defined in Section 3-2.3 are at
least as restrictive, and in many cases more restric-
tive, than those used in the original containment design

documented in the plant's FSAR. Comparing the resulting

DET-04-028-3
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