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Washington Public Power Supply System
P.0.Box 968 3000 GeorgeWashingtonWay Richland, Washington 99352 (509)372-5000

June 16, 1983
G02-83-530

Docket No. 50-397

Director of Nuclear Reactor Regulation
Attention: Mr. A. Schwencer, Chief
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Schwencer:

Subject : NUCLEAR PROJECT 2
HYDRODYNAMIC LOADS OUTSIDE CONTAINMENT

Reference : Supply System letter to NRC, No. G02-83-260,
dated March 28, 1983

Attached is a summary of responses to questions raised by the

NRC during a telephone conversation concerning the report on Hydro-
dynamic Loads Qutside Containment, transmitted by the reference.
Please advise us if additional information is necessary to complete
your review of this item.

Very truly yours,

ST su

G. D. Bouchey
Manager, Nuclear Safety and Regulatory Programs

EAF/f1
Enclosure
cc: Mr. R. Auluck - NRC

Mr. W. S. Chin - BPA
Mr. A. Toth - NRC Site
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ATTACHMENT

HYDRODYNAMIC LOADS OQUTSIDE CONTAINMENT
(Reference: Supply System Letter to NRC, No. G02-83-260,
dated March 28, 1983, with attached Report)

NRC Question:

Explain why response spectrum comparisons (Figures 1 through 6)
were not made at the same damping. values.

Response:

The purpose of the response spectra comparisons submitted with the
Reference was to compare the original design basis for piping and
equipment outside containment with what the current design basis
would be if such piping and equipment were reanalyzed.

The damping values indicated in Figures 1 through 6 for the original
design were used for analysis of piping and major equipment. The
damping values indicated in Figures 1 through 6 for load combinations
which include SRV or chugging are in accordance with Regulatory

Guide 1.61 for equipment and piping larger than 12 inches in diameter.
These combined response spectra reflect building responses to

seismic loads developed on the basis of the ground design response
spectra of Regulatory Guide 1.60. These comparisons, at the three
locations indicated in the Reference Report, are representative

for piping and equipment outside containment.

NRC Question:

Explain why the response spectra comparisons (Figures 1 through 6)
do not show responses beyond 30 to 40 Hz.

Response:

The frequency range of the acceleration response spectra in Figures
1 through 6 of the Report has been selected to show all pertinent
acceleration values. Consequently, the spectral curves have been
terminated at the upper end of the frequency range at a frequency
beyond which no substantive increase in acceleration magnitude
occurs; this frequency is generally between 30 and 40 Hz.

The following characteristics of the constituent response spectra
are pertinent:

(1) The original seismic spectra are monotonically
decreasing beyond 10 Hz.

%
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(2) The new seismic spectra have no increase greater
than .02 g for frequencies beyond 30 Hz.

(3) The SRV spectra are monotonically decreasing
beyond 30 Hz.

(4) The chugging spectra have no increase greater
than .02 g for frequencies beyond 30 Hz.

As noted in the Report, the new acceleration response spectra

are obtained as the square root of the sum of the squares of the
constituent spectra. In view of the characteristics of the con-
stituent spectra stated above, no substantive increase in spectral
magnitude results at frequencies beyond “the upper ends of the
figures.~ Thus, the magnitude in each figure at the highest frequency
shown is representative for frequencies beyond the range of the
figure. . - - ' ‘ .

NRC Question:

Describe the basis for design assessment of safety-related equipment
and piping, for hydrodynamic loads, inside and outside containment.

Response:

Reports on the detailed assessment of the equipment and piping

inside containment (up to the first anchor outside primary contain-
ment) are being finalized. Assessment of such material inside the
wetwell is described in the Plant Design Assessment Report, Revision 3.
The assessment of the equipment and piping inside the drywell is
reported in the Final Safety Analysis Report, Section 3.9.

For equipment and piping outside containment beyond the first anchor,?
the Reference Report demonstrated that the acceleration response spectra
for the original seismic loads effectively equal or exceed the accelera-
tion response spectra due to comparable combinations of new seismic and
hydrodynamic loads.. Thus the loadings for the design of the equipment
and piping was at all frequencies of interest equal to or greater than
the comparable loadings due to c¢ombinations of new seismic and hydro-
dynamic Toads. Consequently, the use of the original seismic Toads as
the basis for the design assessment of safety-related equipment and
piping outside containment is justified. ° o

Page 2 of ‘2 .
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Subject:

v

-.q v ! F‘ v)' . 0
‘ @ . ®
Burns and Roe,Inc.

.o

185 Croséways Park Drive m Woodbury, New York 1,1757 = Telephone '(516) 677-4000
. TWX 510-221-2195 & Cable BURNS ROE WDBY

. . <Main Office
At i vl 550 Kinderkamack Road
, Oradell, New Jersey 07649

S . * (201) 265-2000
Work Order 3900/4000 . -
Washington Public Power Supply’ System
WNP-2
B&R Technical Report entitled "Effect of E
Hydrodynamic Loads on Safety Related Equipment
and Piping Outside Containment" -~ ..

x

May 10, 1983
BRWP-83-087

Mr. L. T. Harrold, Assistant Director
‘Washington Public Power SupplyWSystem - ‘ .
‘3000 George Washington Way . . . . ‘
Richland Washington ‘99352 : :

Attention: Mr. B. A Holmberg

Gentlemen: ' N

Reference is made to the telephone conference
on the subject report held on April 28, 1983 between
representatives of USNRC, WPPSS, and Burns and Roe. The
conferees discussed several subjects in the, report in "
response- to questions raised by the USNRC representatives.
It was decided that additional information would be
furnished by letter to provide appropriate clarification.
Accordingly, this letter furnishes clarification relative
to the following topics: . A

T a..* Damping Values

b. = Acceleration '‘Response Spectra at Higher
Frequencies

c. -Design Assessment of EqUipment and Piping
(Safety Related)

-

‘Damping Values

The basis for the damping values for safety
related equipment and piping as used in the report in con-
nection with building responses to'.the original seismic
loads and building responses to the new seismic and hydro-
dynamic loads is déscribed herein, the terms "original” )
‘and "new“ are used as defined in the report. . ] .
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* Burng and Roc,Inc. ) . . "
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. ' Mr. B. A. Holmberg ‘ May 10, 1983
N ' Washington Public Power Supply System .Page Two

Damping criteria for the original seismic loads
are defined in the FSAR and in the contract '‘specifications.
"The damping criteria for the new seismic loads are given
in Regulatory Guide 1.61. It is noted that the building
responses to 'the new seismic loads have been developed on-
the basis of the design response.spectra of Regulatory
Guide 1.60 and combination of three orthogonal effects as
in Regulatory Guide 1.92. The damping criteria of
Regulatory Guide 1l.61 are extended herein to include other
dynamlc events occurring 1n the same load combination with
the seismic event. :

Table 1 below lists these damping values in pex-
cent of critical damping.

TABLE 1 - DAMPING VALUES

. -

ORIGINAL NEW ORIGINAL  NEW
(OBE) . (OBE+SRV) . (SSE) (SSE+SRV4+CHUGGING)

FSAR | SPEC. | REG.GUIDE 1.61 | FSAR | SPEC.| REG.GUIDE 1.61
BQUIPMENT “
MAJOR (PREPURCHASED) 1.0] 0.5 2.0 2.0 1.0]- 3.0
OTHER (AUXILIARY) 1.0] 1.0 2.0 2.0] 2.0 3.0
PIPING
IARGER THAN 12"4 -0.5] 0.5 2.0 1.0( 1.0 3.0
12"4 OR LESS ) 0.5 0.5 1.0 1.0| 1.0 2.0

Response spectra have .been developed on the basis
of the above damping values. The report includes, as typical,
" the results which are applicable to the major (prepurchased) .
equipment and to piping larger than 12 inches in diameter.
The damping values used with the original loads are those
o . specified for design; thus, 0.5 percent and 1.0 percent damp-
ing are associated with OBE and*SSE, respectively. For the
new loads, the damping values in the current Regulatory
Guide 1.61 are used and the correspondlng ‘damping values are
2.0 and 3.0 percent. Comparison is then made between the
original and the new acceleration response spectra using the
preceding damping values with flndlngs as_ stated in the
report.
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> Mr. B. A. ‘Holmberg . May 10, 1983, : .
« . ' Washington Rublic Power Supply System "Page Three )

Response spectra have also ‘been developed for
the other components in the table with damping values as
listed. As above the damping values for the original
spectra are those actually specified for the equipment
and piping. and the damping values for the new spectra are
those provided by Regulatory Guide 1.61. Thus, in
association with the other, auxiliary equipment, the damping
values for the original OBE and SSE spectra are 1.0 and 2.0
percent and the damping values with the new comparable
spectra are 2.0 and 3.0 percent. Similarly, in association
with piping 12' inches, or'less in diameter,- the damping
values for the original OBE and SSE spectra are 0.5 and 1.0
percent and .the damping values with the new comparable
spectra are 1.0 and 2.0 percent. The response spectra
associated with other, auxiliary equipment are shown in
Figures 9-14- and those associated with piping 12 inches
and less in diameter are shown in Figures 15-20. Figures
9~-20 are included herewith. . -~

Comparison is made between the original and the
new response spectra developed for other auxiliary equipment
and between the original and the new response spectra
developed for piping 12 inches or less in diameter. In both
cases, it is seen that the findings stated in Section 2 of
the Report (Comparison of In-Structure Acceleration Response
‘Spectra) are applicable. ’

In summary, for all safety related equipment and
piping outside containment, the original acceleration - ‘
response spectra equal or exceed the new comparable spectra
except for the vertical direction in a relatively narrow
range of frequencies. ”

Acceleration Response Spectra at Higher Frequencies

The- frequency range of the acceleration response :
spectra in . Figures l1l-6 of the Report has been selected to
show all pertinent acceleration values. Consequently, the
spectral curves have been terminated at the upper end of
the frequency range at a frequency beyond which no substan-
tive increase in acceleration magnitude occurs;. this
frequency is generally between 30 and 40 Hz.

) The following characteristics of the constituent
response .spectra are- pertinent.

(1) The original seismic spectra are monotonically
decreasing beyond 10 Hz.
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(2) " The new seismic spectra ‘have no increase greater
than .02 g for frequencies beyond ‘30 Hz.

) (3)' The SRV spectra are monotonlcally decrea51ng
Seov orr s <beyond 30 ‘Hzi : o =

(4{ The chugging spectra have no increase greater
. than 02 g for. frequencxes ‘beyond 30 Hz.

As noted in the Report,  the new acceleration
.response spectra are obtained as the square root of the sum
of the squares of the constituent spectra. In view of the
characteristics of the constituent spectra stated above, no
substantive increase in spectral magnitude results at fre-
‘quencies beyond the upper ends of the figures. Thus, the
‘magnitude in each figure at. the highest frequency shown is

) representative for frequenc1es beyond the range of the

figure.

‘Design Assessment of Equipment and Piping, Safety Related

The' desmgn of all safety related equipment and
piping has been or is now'being assessed for adequacy to
sustain the new hydrodynamlc loads in addition to- seismic
and other loads in applicable load combinations. It is noted
that the new hydrodynamic load definitions have been reviewed
and accepted by USNRC. .Report on the assessment is made in
different documents dependlng on the location of the equip-
ment and piping. .

: Reports on the detailed assessment of the equip-
ment and plplng ‘inside .containment (up to the first anchor

outside primary containment) are belng finalized. Assessment °

of such material inside ‘the wetwell is described in the Plant
Design Assessment Report, Revision 3. The assessment of the
equipment and piping inside the drywell. is reported on in the
Final Safety Analysis Report Sectlon 3.9.

For equipment and plplng outs;de contalnment, the
subject report and this letter have demonstrated that the
acceleration response spectra for the original seismic’ loads
effectively requal. or exceed the acceleration response spectra

* due to comparable combinations of new seismic and hydro-

dynamic loads. Thus the loadings used for.the design of the
equipment and piping are effectively more severe or equally
severe as the comparable loadings due to combinations of

new seismic and hydrodynamic loads. - Consequently, it is not
.hecessary to assess this equipment and plplng as to capacity
'under the latter set of loads.-

~
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. I trust the foregoing furnishes the necessary
clarification. Please contact us if there are any
. questions on this matter. U . ]
. ) . Very truly yours,
' ?ﬂgerderber
- oject Engineering Manager
. JJIV/MF/ws '
. Enclosures; ’
"' ‘cc:  Mr. W. S. Chin - BPA - L w/l . -
Mr. E. Fredenburg - WPPSS - 1l w/1 -.
- I-“" ‘
PP .: .‘,. T e W e s : TR S TPPRANORE KLV HIS PR JOVEVSPY. SR a‘A L;wu; B e B Jd..m-a:-} PR TPIIET 1 AN n;:‘; ALJ;;;”;:;;‘:““HM ;&M&o.w‘“ .\-;:'

p—







-t awy ey

R LI

ASC N USA
- . .
~ .
v *
. -
.

-
1
H 2
=3
e
.
»
-
=
-
ey

—,

-

apmnrmmemy
P v o gt b

- T rers
i e g

e v
.

ey -t

!

e — ) o
I iy PpuR
g ]

- e

o Pt At o i

P

w o5 per

»e
3

e

—1ilrs

e el R phe
T

ey m—
’-9.-‘

ot .

Lol

- .....,_‘,-.',‘.‘. . Al werems

13
L
s
N
£ .
¥
4
>

e
- o ez
» % mome =ume

amy msawsou

Lftiag

L
'

>
o
"

o
e
PR
-

oy
Ca

LS

e

I RN,

s

w

5
o
i
5

s
v,(

~
o

1

1N

‘i

<
.

-y

o

oy mmm—
S

avemery resunt

e dary won

Vowemr b

i 3 e

v

R = : ;" ::;_ E..-I [
peii H .

I‘;*. ['—

-..r-lu. newf -
N ey
by nem b waa

ST T

era
__‘a..-:l‘

Pophet PRl
Wem § oawm mioana-m = swee

..,.“x..,
0 .o dm
e M

HORIZONTAL ACC°L°RATIO vSs."

e banne d

e

FREOUENCY - EL. 567" - T
- OTHER (AUXILIARY) EQUIPMENT

RESPONSE SPECTRA OUTSIDE CONTAINMENT

WPpPSS -

- om mr wew

FIGURE

. 2t
———— -

NUCEEAM PROJECT MNO. 2 - QEACTOR BUILDING - - .

. . -
: .
" e - - - -
" e = .
.
emanm o w » P [P




-




T X t. G 3
3. TN TSA o hiad

v

Ses

PR
.
v

. .~
W N : ~ Pl
"“-i s N e jy e -

o wym e leredra ] maw
[t Sgttosy iy .
L ey b Lot t
WA e . pm— g ——

[ S el hlegui repgiutd

b
>
Ky
-1 - —
H n ol ep - o cemn
M- PR R ey o g .
o Jar-nbe —ew po 2=
K ..,.‘..J - v-fo smqemr o} sy mambiment prawe
A « — — h -
- = mqaverasove msle wa bimmarewol s o - aewpeen P Ao
: [ e LT e s S
g UONIN Y At UL D g A [y ees ~ o
£ "t ¥ o spand §padmen
N s t——h - n - -
- » - ;iﬂ——-—.l*
- - P N —y = m el e ey
s it gl Bl aomsa Jilts po——
€.

-ORIGINAL*SSE,rDAMPING

et maemae npe mtae gm ks
el s b e D e

e -~ by Wi C'{:.' —e v

:ﬁ;CHUGGING,ﬂfw

g

LR

RN
¥

el el Ry

- -
Hesm p g oo -

. et .....l b e |

=

- -
- e ol

maemi e e g

hace ws emm [ T
o~ .’-"""f_-"'

x4

T I .n.._.,.,..

s o = mblomegiemes
LERTT R by -

S
g mae= e

[t paangey yag§ = e Fepe
fragon

D R 3
nows mpwsemny by
-} e pewesmmf

'._,..‘,__..

em e v ) ——

fo—
onvam o

Shavhene

meseh winw -
g 7.4—.—--.

3,

=z epiem -y

amy mamdm

LT

g3l B EE v
:

e apeice |+ bes fraem
Aavwe pr e ] 2miw oo sa

e

et snf see

sk e
vy et 5.4 4

PP e
—

Py
R S, ,|......p..-._|—.-...l..,
ey Griimd Lavciind

ge, mmee ¥ ae
eiie s e

R P et F
—.-.,-.—l .
PEETSE S

- (LIRS il § iy - - - ::g;:»;l -
- - HORIZONTAL ACCELERATION vs.-FREQUENCY - EL 567'"-;"~--- R .

< ) . RESPONSE SPECTRA ‘OUTSIDE CONTAINMENT <" OTHER (AUXILIARY) EQUIDMENT

- B . - B -

" WPPSS - NUCLEAR PROJECT NO. 2 - REACTOR BUILDING - = A

- - e s e 0 em- e ow + - - ww







[y ehe g

Tl

Tevw agpr-

TN
.

an
¢l

7y

ot 5

» o
R
e

-

b

v e
oS,

-

;AnAI"r" N
E
4

-
T
“ e

B

v

a3 e
‘

¥ o

pTicy ot
P HAK
.

e

2 anke T
T
;

Lt
!
I

AP
W

X0 NS

X X eman
- . -
& . . MAJE IN U SA —2 a0 dO
b . ' . -
- e - " LY
. - . - . -
. . - .
» - N

L1 gupnyint. I W

eidbute pum b obmgaes fuammen ooy famcn 4 SueN $rrj oot
- -
.

rerigs

e

._.... A

1:::: __ORIGINAL OB;ﬁTDAMPING“;,
J'::! i ot T EURI T A ol bearts swn f et oo et S
;NEW OBET+-$_M :—-
I TR T e e e -,:t;__,“_,am.fzu,"I_

—ymim g e By

prEsenn ST R

-t

P i uuntuiie e,

b -
| o . -

i adeiem s

—ne — m— —'W-I'"F"H e
-— o g g — srray =

se- feeeanem g .oy
PPN DOpCiry™S 5 S
.. [ D

~

prar—

“'QU::.NCY :

T S EACES L e
P " HORIZONTAL ™ ACCE.JERA ION vs.’ FQEOUENCY - EL. oI T

. RESPONSE SPECTRA .OUTSIDE COMTAINMENT - OTE IER (AUXILIARY) EQUIPI\:ENT
- WPPSS - NUCLEAR PROJECT NO. 2 -~ REACTOR BUILDING R .

. . o, w - v s e & . E




v D
i " v
pA
{ v .
.
L]
' .
a
\
"
10
u
!
'
N e 1 -
N
, s ‘
|
|
s
! - :
.
1 ‘
kY
.
N
'
B
-
~
N
"
.
.
|
|
w
.
' “
! =

u =




s v, - PR
e ¢ § 5% . s
. - ‘. o el . . - »C 13238 . !
N < [ ) . .
. - - . J .. .
- b -
- H < - .
. .
- .. -
. -
. . . . .
: r T
—lm iy B § ey Py T -

P pyapiy g Jetania
& mp i p e Nl e

il Dol Bttt paviel to sl

y o8 |

- e x g an
Ol |

Pt R b
——rge g matee o n

v [

- |. A,,.,-.-.-. e
-

ima Svtahded

ey em—r | r—
e e
P v

'——EII-

o vrmnd ——l
.-g;l.;_..,- i

PLTP -

-
i mr e P e

. g g B -ty cm——

"

DAMPING

—--r-v

ot

‘"CHUGGING =ty

~—
e el £l Lot
o vae § e s § — pomiun

—ierd e w I

awielana

anesany
'
g

e
E

LR ]

g e,

e

50
Ve

RSN

Ya s esrg o

vaw -
. -
A
£
»
v -
e wm—ex s -

~w ,.:u-.

.
FREEE

.
e

. lomeprpme of
l—"'_""
py -

" WPPSS

HORIZONTAL 'ACCELERATION vs.

. FIGURE

FREQUENCY

2 -

- EL.
* RESPONSE SPECTRA - OUTSIDE CONTAINMENT - OTHER .
- RUCLEAR PROJECT NO.

435" 5

arma

QEACTOR BUILDTNG e .

e e

(AUXILIARY) EOUIPMENT

«
.
H
e - S am .
EREN ' -
~ .
W g e 2
. E
o—— w 2 - aan - -

F




¥ oo

NT

dn 00 oramren fon mum ¥

H

wwawabie

- e

- s
i

by o,

ot e i fae w0 b

- -i_.

ne—— g e

~¥_NEU OBE

.......!._.. Cmn weam

uv"ﬂv. - .u...

L e emie

-H‘SRV" ; /

» swe

[

»e

el I ard oora

I-—.-..-.

e Pt

-

* g

“

- o

- nemnuny

[y iy A Phaia

et e—

el ol aim

[F S Y i

N
e

«

-

XY

-
> 4 -;mma -
H

wiv § myem——y - =

i

o ~.L' —

b

bammna g wsama ®

—tangiede

g

X -

I

i

AT

-t -

. .-.'.g‘..._... Eimhl

oyl

sida e

3
>
-

1
4
H
LS
s
3
4
H
E
&
.

,.
v

o~
W
T
.

PNV Y

W

RS e Ul |

o

LA

ot

B

“i YERTICAL ACCELERATION vs.
RESPONSE SPECTRA OUTSIDE CONTAINMEN* - OTHER (AUXILIARY) EQUIP ENT
- NUCLEAR PROJECT NO. 2

- w wme A

FPEOUENCY

REAC"‘OR BUILDING -

470' I

«n
v =

.
H .
» s Tim
e
B
- > e e
= A
- a '
L om s n -

1
.
am e
<
. B -
- ——v. & -

':l
.

4 se s am

.
H
d




»

L



70 ISR J A v INChEY

. . . ) & £3%EP co. MADEINUSA t -
“a
* > = oW ' . . e ¢ . 4
- . « . Y . . . . «
L . . B
" - N . ° i ., o -
N b a " :- v -
x
»
.-t
£
- 3 —— —
———twmrn | Bevantyadyeidy
B e ¢ sopre w. St Soopicy- Fip RN
e demspes um wfe
.-
: ~“NEW SSE

. mDAMPING

‘( t—— .4-

3 it

' s

- T,

- e B P I T v
- . ey &0 S,

i ,w.:t

¥ .

!

- -

v

S

: | et oucd

L o

L

%

- .

3

Y

.

lcoeirvibe
. =

N o

Celrenn
bt

.
« %

5
A
O !
. . :
b O
7. . e e e
. : : .
e WPPSS
e e e e e
. ;
] .
- . s ..

e e VERTICAL'ACCELERATION VS-

- MNUCLEAR PROJECT NO. 2

' .. +“FIGURE 14 _

EQUENCY
. - .. .. RESPONSE SPECTRA OUTSIDE CONTAINMENT - OTHER (AUXILIARY) EQUIPMENT

“u®

-

REACTOR BUILDING

el LR -
2
. . - .
- P -
- o
- - s . - .
' .
- H
®
w:e @ - . ataa

T o

-




d o~y N . h -
4 TO M2 INCH A v INCHES L) AT 1M, MR ‘
. Hel WOinTReali. Lawh bl . 49 1323 7§ . Le® |
* - e "
‘ St - N v - ‘
.
. - . - : N - w .y " B -
x - - - -
- . N
. . _ -
. .
: - e & o e h o fus [J—— Sy
H s i T T
" A a1 o= ‘
. cond e e !
o= - *~r - 11“-:———‘ ——y - =
P I L
Sty R S iipydrn. 12 ip o, b 27 e men
g e ity gt Sl
e aremmitan sleem r——e v it w8
ey -t b o amts eee -
= et
- & i et

—g e i
o om vm betem v o |

s

Chw W e Smmiead
= ti__vvrwes
—

- o 3.@..._&.,--..

bl Sy Kon Eotlicin e T Rt o

P
iy ot

rai2 POvE
B - - e — D e -
. RS —SEEINEW OBE .1 SRV “DAMPING ‘=" A T
. 34 e et o3 ’*""I'-"“"'--' = growomfmdepe la me s aay
B e m ] wew e s b el el Rl ke S s B o e D AL '
: b prmee e b e s T s T Ly
bl w2, ik | wmmme 6 sraera PO
o 'S‘,:"."!'.:.“..Z'.'...... _._.?.’.1.‘ o .
- -
o .5—..--..., areb i oaia 12 me s
2= enmle- [ Tl e e ek D
- bty et e ldeopenie
g Si-Sargupry pistube
- < Lmmn tu v s
» erembs aene =
. [ RE YT S
- bt-moes § 2umd b g

e yyim.y
(R gt

[ bt Sn

w

s e

P et e
atr. l--L_

b e e——
biamsmmionist e -

v Pase
| Iy Sy

-
r -
5
= - PEW wmw oaww o e w

- - ey e — a2 w4 -
v - . . e mr e B [
1
" -
. A x8 s A s s »
: v e e e | e e = e e
L . : > P -

.- 5 ,

s

EQULNéY‘. cPS

3
=

21 ma

A AT s -
[

e, T ’ ;"“"ﬁi‘?""-' HORIZONTAL “ACCELERATION vs. FREQUEVCY —*uL'“sei"Trh:* *"ifffk'f:“;' -
. : . ** .« . -RESPONSE SPECTRA OUTSIDE CONTAIEMENT - PIPING, 12!.AND SMALLER . ' .
o - ' . WPPSS - NUCLEAR PROJECT NO. 2 - REACTOR BUILDING i- e

2 ' ' ©  FIGURE 15 : .. ‘

1AV A,
=4

vy







7 £ 2 wnlhiEs
HACE o US A

. . “ . ) . . | T : . . N
" et T R
¥ =7 (B ] ok ~MDAMPING T=nT
: 2 = | iy ==F —\ R B X o
- ) ey B >, o I e l...NEW SSE "'SRV"+‘"CHUGGING '-t.—__
o ! - I ‘—DAMPING T QZ__

i ...| v it
4 e n g aima --&-,——

» a5 g e
——— . — o) Neww -
' - - er mm

L iary poo o s § e mrorw rmmm mpE  w
it S50y [ S T [ e T

R a— Gy s et -
—~y m——

- m— . a— o

aar | comarm?u xd wn

-
Loy et~

foime o an o] mreas]

w

= umwme) e o=
o

N

Y
Aym W g5 en .

v

b w o fw—e

o qenraen

. o e o
PETFEATES TP Ry l.,.._..m.a.. Sowenw o lan « “ T

‘ T e e e = T = irelm
" - [yl -
i " s
.:_.l....‘..:._ e Tietd o] : 3 e am 3 —ene
P EA e
i;::'_«
, - '+ ‘HOPIZONTAL “ACCELERATION. Vs . “FREQUENCY:i-. BL.J-567 Hirn rnm «iv weni i :
B ... 7. .. .RESPONSE SPECTRA -OUTSIDE CONTAINMENT - PIPTUG, 'L2":AND SMALLER — . _ . ..
: T WPPSS - HUCLEAR PROJECT ¥O. 2 - REACTOR BUILDING i S
) : P S T I FIcuss 16, n T o '




"




MCH 2 X 130
= & Ea3ER CO. MADCINUSA

- a > ! - -
» - LI - o . - - -
= - ‘. -'. H . - . s L]
- - « -
- N - . ye = B .
- A -
- . -
. - - -
. - = . . . - -
. PR . B * - "a
P - ——p i owed mee +4 4 sddii- o mmen 0w g pedm — e} Lo — s n
14 vl e b ow—— o ottt Siuul § syt R e as P ]
: . pped oo no g - ——ye
. ~— 1 =7 i
- A gt Nk Narmipem e §
v .- = " * mmrawar b —— f ww ez 4wl
N —ow § o=, Tk e e e ™ abhua- a mwal
: foctagm o2 pmem — o em Lew u- ew s }
- ae s bon wny . g ey e w oy o ol veargsrmel
g § - -t -y g
o mvamfcrmns w
wwvay e
ot —
. ¥ ooy = " e
3 e ——
.3 B ke e g 4 i S E
- = S et ISt g gl
: TP T -
. = Tt e NEW "OBE - =
— PO Pk ST T e, L T - —
SN ¢ oapuetebbmme Sy g sy =l = Aoy 8 n prmme———. - ey e § e mymn g §———
" x e mqet w e g ¥ @i i wea ] ke vopmmp o o
Do SNpu— evcalawes prmad o fod mef ae
NI LN I
v km ey 56 e y—
a o gt Sap e 2y
P
B - - ———
— e o & vy hwe At Cewl n -
> n uee snuem|ame Ll m o - - —
o e em desmerpper e — ey L m ak emms
. crm | detleseaiity e e e iee ennmen
. * kA ow v | svearnef o S fie Sbmriafrocnsmne ! mmas:
g. el DA Ao £8 ootk . provms wreve 3 prm we § mpmemdomasnang s rn L wue 7 resme
= _ Dt il Ll Lol R e et Lot I 4w am $a w Ares e
: P vema x M s ooy » I wmme oy od t gutm S pans menis @ § 8« uiae wms
—— 7 = e e Ly reeas m
-y pd PO eIy i 16 sy ou Yo s f
. j-=zaem B T e e T e A
- v »v e pu— - wemanas -t =4t g v § e e pam———.
s . by oy gy S YA ey gy i iod |
5 “ on o, w » - gaes it
» IR ] H
- op Ap oma - o o — ~
. bk we o e b e o e g =
' o
4 - -_— by
. = e I T ] :
L 30 vem = N whe o mewtnl Ja st Swremd J Soeass § g Som e
[ imes nan -l b &.lxi.1
L - - s ey
P " s = s 3 ———e s euy
P a—rma e
i . - . - » ———gosey §

'

.

g

: . ;
e S T i
AT T At P i
SR R T N T o -
o B - 6.nn 8 " ..FREQUENC D
g ATy LT T ) N BT N BT D o I R 2t
e et STl o CHORIZONTAL “ACCELERATION vs.FREQUEHCY - 512 :
- . 77| RESPONSE SPECTR2 OUTSIDE CONTAINMENT - PIPING, 12" o
. ’ * WPPSS - NUCLEAR PROJECT NO. ‘2 '= REACTOR BUILDIHNG i
i ' ‘ UFIGURE 17 LT T T TN ST
£ - “
?." )

e

£y







Yo INCH 1 X *4 WHCHES,
L & E£S5ZR CO. luo: wusa .

. R, “ .
0 . .
. . . .
. .
. » se .
- - o *£
- . .
LY

3
bos
w
[N
w
.

. \
- > !
s ‘
° -
.
- s
-

3
= Yo s semmad
-

Y - =
. ——— e R ——— epue wmam p e e e g e o : = e wjom gy
. et i v v eyt e g I —r ! I A f = = ear v
o —enmn o - mprm feamalancagm cai-lordomy wmba - v
. R i watad -y S - » s parond | verant e - oo mud anvmmn e i emms bem smrnm - Janme
L3S - po— CIRUR I primpminit Supr i puin gy by :
. ——rs e
=
mvmab wmacagrmsay
. -
oy
. mfrmas § o ar
e e — T
: g e NnW SSE ﬁ SRV-
. mua sewsgum slew H
N - oevsema-gw e -
R L b o S P R el —DAMPING‘
PO A U
fe v ox wi janm—gie m-
s s am
-

gy
St iy

=TT

i i @ st

- [ sn
A R EE & ——— 1=
m Bes ra vg emem

¢ » - e s b
o wr 3 o pmveme Emimed  m——
. - s m g e oy :
i = et ey ——f g
£ ——tet

L ———
1
: o
. -
v = et prsr mmcE o ehenan 3 - .
o B, * twmermelo e pomyan o m—— P .
3 e .
.
.-\
o
3
M
S
. «
Lo v = = See—

Yy o ang mee

[
SRR

%%

CHL e

i
o

- -

o
-t 4 »

y
% » -
s n
fo
: .
3
o
L -
i
g
N
] e s
e

3
-1

Bali

O =4

FREQUENCY'- EL

L4385t

- a HORIZONTAL ACCELERATION vs.-
2oL L * RESPONSE SPECTRA OUTSIDE CONTAINMENT - PIPING, 12"“AND SMALLER s
. WPPSS - NUCLERR .PROJECT NO. 2 - "REACTOR BUILDING 2
. - : v omeew s - m :. :--.NE‘ICURP 18 wm s - ) - - . ::.- ‘—-7A

. -
-t
LT -
-« n
" . amw







Slon N LTSI 1ACH 7 A NINCRE A tm ey
¢ B » SR ¥ L&'zsssé co. mou-ul' s A . -6 1323, |

5,- -

meeda 'y esemep scmme
3 e — l.. Al W e e sasan
B Smemen by Firarn e s epaage pan
S ry [y ey
. ——
) — - e A mfom A eam
1 =3 -ew EZew
—— g
. = em suw senf
. e B % oy g1t maanm]an
N A
- §- m——n e by
- P prinipsi ey
» g mm ow
. Sp i mmen s ee e
. o baz wan o w

. Ry G ] et .
o F s § 4 ooy wh e - A - § w-rmar g bmmsme e e APl T S -

ST et INTE T - T TR I .-v"ORIGINAL"OBE,---'DAMPING-

e - Py - .,.L-_A.-t..».,... Pyl St —
- -
] =DAMPING "% T (
- . — LR o & g ey ny ver —
) i : H H i itk et b ivpad iy Jisrs
v -y - .-v.,-—--..-un...-.;.-.... o} emmbor§ dmmdaney o cs @5 we
sz v s 8 % —_ 1 . munae s vwn s B mnamam | Birm s ey
5 N - p -} m— [ P s Pl EE ot
. § e w reme e

- - 5 Beamend
o Pt e oo
i - e — g——
B = = oy -
w - - saa smaia
g W mmany e
e . .
-

T

Levtrarnw s

. : ——tae Pt S
pitpgualaeiy b Et = - e IR (R e o

- v - - —

- © s mavgw . o < s Tl brgas T
- v e —={7 - T - B dm s ae e

. d — [A5 pe R L. -y

" -
——d
semaipe wess
-y gvempre-]

[Py 3 - by | yomm—y » s no—
PR S ] mpees ey i
———— -t . . §

—— v omem wag g — -

as o go v omemang e « g 2

- el s i - ' . - r—— -

= P b 2§ < prn Smmmees vpraracn & mbew
bt 1 o m pma | ermgid ree wa

aiqemmgme fema
IS

LT
'

I

A g e

¢V

L)

0a g iy - a
v et semmeeaery *

g AT,

& VERTICAL ACCEL"RA IOI\: VS."'FREQUENCY = EL. 470' =i
o . ' ... — .RESPONSE SPECTRA OUTSIDE .CONTAIMMENT ~ PIPING, 12" AND SMALLLR it .

e

~y
s
.
1
.

o - . . WPPSS'-_' NUCLEPR DROJ"“C']'.‘ NO.- 2 —'REACTOR BUILDING ”-,:, . .







[{}]

X 10 TO 3

INCH 7 X 10 INCHES «

i KEUFFEL S ESSER CO. ML uSA «  » - - 496 1323 1P >
- - he R < g
foo ':-OR_;_G_I_?_\!AL-' »
. | B N T e o [t Poe ol ot K2 :__,'..._,:l L -
S = .
L. EnasdoniT == .
o e T onE
£ e Eer it o] . ei:
R - AT Io STl i D R
?_’ oo - P -_..-
2 ;
oo NEEETRR T
b ",
CcPS
s am —p'....l:‘::ﬁl... ll‘l'i—lhu . h

i""""""‘ - - 'VER'"ICAL ACCEL“‘RATION Vs. 470 "._ - :

T " RESPONSE SPECTRA OUTSIDE conmmvanm - PIPING, 12" AND SMALLER

. <7 WPPSS - NUCLEIXP DPOJECT NO. REACTOR BUILDING
& 1t . .
R P 1

- lmmaia « = U AR 4 e - — -

g

a‘:&{x 3
S

T
@

"

L

v




