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June 29, 1979

Mr. Karl V. Seyfrit, Director
U.S. Nuclear Regulatory Cc =ission
Office of Inspection and Enforcecent
Region IV
611 Ovan Plaza - Suite 41000
Arlington, TX 76011

Subject: IE Bulletin No. 79-07
Seismic Stress Analysis of Safet) Related Piping

Dear Mr. Seyfrit:

In our initial response to the subject Bulletin, Nebraska Public Power
District co=nitted to provide a complete re-evaluation of the Safety /
Relief Valve (SRV)- discharge piping at Cooper Nuclear Station. Enclosure
1 centains the results of this re-evaluation as sell as the response to
additional concerns on this subject raised during recent discussions
with the Staff.

Enclosure 2 addresses in detail the acaputer code validation program
requested in Item 3 of the Bulletin.

If u ha/e any questions or require additional info mation, please
do not hesi: ate to contact re.

Sincerely rcurs,

h4 ' 4

_. .. Pil2nt.

Dire::or of Licensing
and quality Assurance

JDW/ :k
En:lasures

cc: U.S. 1;uclear Regulatory Cornission
Office of Inspe:: ion and Enfor:er;nt
Division of Reae:ar Operatiens Inspection
tiashingten, DC 20333
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Enclosure 1

Response to IE Sulletin 79-07

Seismic Stress Analvsis of Safety Relatin: Picine

I:e (1)

Identify which, if any, of the methcds specified belcw were emplcyed or
were used in cc puter codes for the seismi analysis of safety related
piping in your plant and provide a list of safety systens (or portions
thereof) affected:

Respcase Spectru: Medal Analysis:

a. Algebra 1: (considering signs) surnaticn of the codirectional spatial
compenents (i.e algebraic su a:ica of the maximum values of the,

codirectional responses caused by each of the ccaponents of earthquake
=otion at a par:1:ular point in the = athena:ical model) .

b. Algebraic (cons.dering signs) su==ation of the codirectional inter
todal responses (i.e., for the nu ber of modes considered, the maximum
values of respctse for each mode succed algebraically) .

Time History Anal sis:

Algebraic Sunnation of the codirectional zaximun responses or thea.

time dependent responses due to each of the components of earthquake
notion acting simultaneously when the ear:hquake directional moticas
are not statistically independent.

Pescense

A /ersion of the ADLPIPE Ccaputer Progrs=, which includes an algeb raic
su :atica techniq;e, has been used to do the seistic analysis of discharge
piping for the Safety / Relief /alves / f R'i 's ) . The portions of this piping
systen affec cd are identified in the response :o I:e 4.

.ne accve te:ncds d: not describ e explici:1j the surnation techniques
used in A2LP ?E for de:ermining final cathematical codel respcases.

This versica of A L?IPE Ccapu:er Progrs; uses the intra-acdal algebraic
st= ati:n for codire:.icnal ccc:enents resul:ing frc= =ul:iple ear:hquake

directionni noticns. The _S.suare _ Root o f the _S_un o f _S_c ua r es summa t ion is-

used to determine the :::bined respcnse for all codes to ob:ain directional
forces at a point ir the eiec systen. Closely spaced modes (within 10")
are absolutely surned.

Iten (2)

Provide :: plete c:epu:er progran listin;s for the dynamic response analysis
pcrtiens fcr the :: des which employed the techniquer identified in Ite (1)
ab c ve .
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Response

The ADLP:PE Ccaputer Program is a proprietary program cwned and technically
supported by:

Arthur D. Little, Inc.
Acorn Park
Cambridge, MA 02140

3ecause of this proprietary nature, letters hace been written directing the
three Cc:puter facilities, listed below, where Burns and Roe engineers
utilize the ADLPI?E Ccaputer Progr12, to expediticusly forward directly
to the USNRC listings as called for in Item (21 above.

This directica specifically asks that this listing contain Old "ersicas of
ADLPI?E frca 1972 up :o the present version.

1. Call Data Systers, Inc.
20 Crossways Park N.
Woodbury, NY 11797,

2. Control Data Corp.
8100 34th Ave. A
.''.inneapolis , 50; 55440

3. Control Data Corp.
1151 Seven Locks Road
Rockville, MD 20300

_t_ : e
( ,3 )

, ,

Verify that all piping computer programs we.e checked against either piping
benchmark problems or cc pared to other piping computer programs. You are
requested to tdentify the bench ark proble=s and/or the corputer programs
tna were used for such verifica:1cas, or describe in detail Scw it was
determined tha: these progra s jielded appropr:a:e results (;.e., gave
resui:s which corresponded :: the correct perfor ance of their intended
_ a _ u. . v, u . . _- ,3 7 ) ._

2 - .

Reseense

A su :ary of the verifica:ica program perf:rned b . EDS Nuclear, :nc. was
,

sub=itted April 2a,1979 in :he Distric 's initial response :o IE 3alle:in
.io . 79-07. EDS Su:laar perfarned the crigir21 seismic stress analyses
fer bc:h the archite: -engineer and vender en Cccper Nuclear Station and
certain acdifications to the original design were an21 :cd 'r, 2 urns and7
Roe, Inc.

For operati:nal piping analyses, Burns and Roe has exclusively used
Arthur D. Little piping analysis program, ADL? PE, This c: puter program
was the ani, progra in the public d::2in which censidered the nuclear
piping require ents for the Ccde, ANSI-331.7.
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In the year 1972, an updated versicn enabled the user to produce a partial
stress report required to meet the requirements of the 36?V ASME Section
III, Div. 1 Code, as well as A' 51-3 31.1 Ccdc for piping and cc ponents.
It also contained, for the first time, a spectra codal response analysis
.co, reA..,.n n pt e 3;,s ,.o .. . . .y

-. -

Arthur D. Little pere rned the ealidation of the Code in : heir support
of the ADLPI?E Program. This validation is discussed in Enclosure 2.

Burns and Rce also has an ongoing validatica program. Typical spectra
response and time his: cry analyses frca the ADLPI?E Progra have beea
cc: pared with the results f r:n A';SYS and STA?, DYNE Cc puter Progra=s.
m .o ar.:.:a. ,,,es, s n. ,. eo .:.:.:,..,.. n _e a,a., e -u..n,.t n n e s u s c > y t . h.t .aa..-. . .. . . . . . . .s m .. . .e u

the progra s, have been iden:ified but serification has been de= castrated
by these cc parisons.

In addition, the folicwing cc parisons have been made of the dif ferent
su =ation options of ADL?!?E agains other recogniced industry methods
and benchnarks

I. Cc parisca of ADL?I?E is STPIPE Cc puter Program. Utis study
included eigh: (3) typical pipe syster.s having varicus diaceter

dp.pe sices.

ADL?IPE Algebraic Su . nation vs h"JPIPE
ADL?IPE Opt. 192 vs STPIPE
.,370737 00..160 v a- "" o I o. .r..~.

II. Second cc=parison of ADLPIPE Program was to sclected problems
in report 3NL_NI' REG-21241-R2 issued by Department of Nuclear
Energy 3rockhaven National Laboratory.

ADLPI?E Alrebraic Surnatica vs ENL Rcvgaard Prcolena
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Iso Nos' Svstem Code / Class

MCRV #71G MS 331.1
MSRV #71F MS BJ1.1
MSR7 471A MS 3 ' l .1.

MSRV (Pipin; MS 331.1
in forus)

In compliance with NPPD FS AR Appendix C, paragraph 3.3.3.2, earthquake
analysis was performed by separate calcula:icas applying seismic shock
response spectra in the X and Y (vertical) directions acting simulta-
neously; and then in the Z and Y directions acting simultaneously.

All of the above piping systems have been re .un, using ADLPIPE Option
19 2. In compliance with USSRC Regulatory Guide 1.92, this option uses
the Square Root of the Sum of Squares (SRSS) surnati n to determine
the cc bined response for all =cdes (inter-=cdal combination) to obtain
directional forces at all points la the piping system, except that
closely spaced modes (within 10%) are absolutely su=ced. The cc=bination
of special =cdes thus derived, are then sunned by use of SRSS summation.

Additionally , these piping systems were also re-analyced using ADLPIPE
Option 160, which uses absolute su::ation for ecch mode (intra-ecdal
combinatica), and inter-modal cc:bination as described above for Option
1.9,..

In both cases, the aheve piping systers have been found to be within
Code limits for pipe stress allcwables. Pipe supports and supplemental
structures were also reviewed and with the exception of one pipe support
structure discussed below, were found to be within current rated load
capacity.

Cne pipe support s:ructure, SSX-MSRV #71A, was fcund to have an over-
stressed condition. Analysis of this as-built support steel structure
indicates stresses of 99% of minimun yield stress, when elastically
analyzed f or MSR7 bicwd w transient and 110'; cf minimum rield s:ress,

. . a . ,j w : , . w ,t .- ,,,.a,,. .m
.. >~. ...s..,.. .

. .
a . s : e .. . . . - - . .~ . ..a - . u. ,,: : ;_

- :. L::., . . . w . . .~. .

Analysis of the as-buti: welding ccnfiguratica far this supper:
s.........,- .. . ._ i a.i ,_,- 3 .,aoe,- : ,- v. .: _ : .. : __ _ m ..-.a. s t . , o .. o _: - u. . ,_,:,,

.. o m_. ._-- . . .. .
.

. . . _2

elec:::da weld retal when elastically analyzed for MSRV blowdcwr
transient and 517, of minimum .ini: stress of the electrode weld metal,
when analyzed for >5RV alcwdewn transient in c: bination with 032.
3ased en :he above, :his supper will not lose function upon load
applica:icn. Of the ei,sh: SS R7 's 2: Cceper Nuclear S tation, this
pipe support is cc the discharge line of a MSR7 se: to relieve at the
highes: systen pressure. Normal plan: transients wculd net be expected
to lif: this >5RV and exer load cc the pipe support struc:ure.

. - - . .

It shculd be noted that this one o.ic.e suc.cor: structure is alreadv,
.

schefuled to be streng:hed during the April 1950 refueling cutage. In

a conf erence between the Mark Cwners Group, General Electric, and NRC
'. eld in Nove:ber 1977, the Staf f suggested tha: the Safety /Rel.ef Valve
cischarge piping be analyzed for newly defined loads identified as part
of the Mark I Containment Program. The analysis methods to be exployed ,

11 0
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- _ _ _ _ _ _

on the discharge line were submitted in General Electric Report NEDO-24553,
included on the Cooper Nuclear Station Docket by letter frca J. M. Pilant
(NPPD) to T. A. Ippolito (NRC) dated February 26, 1979. Sectica 6.7 of
NEDo-24533 reads as follows:

"An analysis will be performed for etch safety / relief valve
discharge line. The analytical model wil: represent the piping and
supports, frc the no::le at the Main S e . line to the discharge in
the suppression pool. The analytical model will include the discharge
device and its supports. Tire his:ory dynamic analysis will be per-
for:ed for the safety / relief valve discharge thrust loads. Dyna:Ic
ef fec:s of other loads will be considered tsing either respense spectrua
analysis or dynamic load factors."

In a let:cr frc J. M. Pilant (N??D) to V. Stella (NRC) dated May 7, 1979,
the District defined the Mark I Con:ainment Progra Long Ter Prcgra
modifications to be performed during the April 1930 refueling outage to
restore the original in: ended design saf ety cargins for the Cooper Station
containment systers. Installatica of additional snubber supports en the
Safety / Relief Valve discharge lines in the drywel'. was listed as a planned,

codification.

Since the MSR7 discharge piping is at anbient pressure and te=perature
during normal plan operation and is therefore not classified as a high-
energy systen, it is not subject to postulation of pipe rupture. Thus,
the re-analyses fer these piping syste=s have no b!aring en postulated
pipe rupture locations.

A su=cary of old and new seismic stresses is shown in Table 1. Ccaparison
of old and new total load cocbinations en pipe supports is shown in
Table 2.

'
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inclosure 2
IE Bulletin 79-07

, Item No. 3 Respcase

ADLPIPE PRCGPX!

VALIDATICN

by
-

I. 'J. Dingsell

Arthur D. Little, Inc.
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VERIFICATICN OF ADLPIPE

The folleving is excerpted frc :

Letter fre I. W. Dingwell (ADL) to J. 3. Mahoney (S&R)
4/27/79 Subject. NRC Mce:ing in Washington D.C.
when Staff reported to Consission the Status of
I.E. Sulletin 79-07

"a t,.: . 4 .:4 a..<s,o c .s .:.a- r_o r a. ra .u
.

Verification of ADL?IPE was undertaken in a series of fundamental checks.
In i=portant modifications a supporting document vis prepared as an
ADLPIPE reference. The ver'. fica: ion procedure vao as follows.

The thermal and deadweight loadings were checked by a Hovgaard Bend and
hand calculated systems given in " Design of Piping Systems", M. W. Kellogg,
Second Edition, 1956, and " Formulas of Stress and Strain", R. J. Roark,
McGraw-Hill.

The dynacia analyses were checked by "Respcase of Structural Systems to
Ground Shock", Shock and Structural Response, ASME, 1960, in "ADLPIPE
Results of Model Given by Young ( ADLPIPE Reference 4) , and " Dynamic -

Behavior of a Fcundation-Like Structure", Mechanical Independence Methods,
ASME, 1953, in " Experimental Verification of ADLPIPE Med 1" (ADLPIPE
Reference 3). '^ -

The time history analysis was checked by a separate analytical solution
of the probles giten in " Analytical Methods of Vibrations," page 393,
Lecnard Meinovitch, " ADLPI?E Time History Response Ccapared with a
Knewn Solution fer a Heavily Damped System ( ADLPIPE Ref erence 14) . A
second check was made usin " Pressure Vessel and Piping 1972 Ccaputers
Progress Verifica:icn", ASME, 1972 (Preble: 5).

The therral transient analysis was verificed by a separate analysis, "Tran-
sient The r:21 Gradient Stresses", E. 3. Branch, Heating, Piping and Air
Conditioning, Voluce 43, 1973, pages 132-136, "ADLPI?E Thermal Transien:
Analysis" (Reference 13) .

The cc putati:n af intra and inte. =cdal =ccent :: penen: suaration has
been verified by a separate cc puter progran for that purpose. A
repor: "ADLPI?E Modal Respense C :binatica for Closely Spaced Mod's", is
available as ADL?!?E reference 24.

laricus calcula:ica precedures required by ASMI Se::i n III were verified
in ADLPI?E references 10, 11, and 13 entitled "ADL?!?E Cce;utatien of
3ending Stess in Tees and 3 ranch Cannecti ns, ASME Se: icn III, Class
1 Piping", "ADLPIPE Cceputa:ian of Resultan: Mccerts for Sectica III
Class 2 and 3 Stresses", and "ADLPIPE Stress Cc putati:n of Pipin; Ccepo-
nents: A ccaparison with Hand Calculations f o r ANS I 3 31 an d AS ME S e c t ica
III."
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In 1973 cn independen; third party review of AOLPIPE (Section III, Class
1) was perf orced "'lerification of ADLPIPE, ASME Section III, Class 1
Piping Stress Progran", Teledyne Engtneering Services, Report :;o . TP-
2884-1, August 11, 1973.

ADL?IPE Develoement Policy

The following policies have been in effect during the develop ent of
ADL?I?E:

1. The details of calculation processes are available to the
public by f ree distribution of operating manuals and ref erences.
These are tabulated in Appendix 1. Each najor new feature
of ADL?I?E is documented for user review.

2. Progran listings are made available to licensees. Licensees
are not restricted frc: naking program changes.

3. ADL?IPE is periodically improved and updated and licensees
are notified of :he modifications at the time of the release
of the modified version.

4 ADLPIPE is hand checked wherever possible. When this is not
possible, ADLPIPE is chec'ced by experi: ental results or the
results of other calculation procedures. Every modification,
large or s:all, is checked.

5. Special versions of ADLPZ?E will be written to a licensee's
specificatisn. However, the version of AOL?!?E released to
cceputer service bureaus generally does not have such special
additions.

6. Old versions of AEL?!?E are not retained by Arthur D. Little,
Inc. Instead, beginning in 1971, all new versiens of ADLPI?E
vere backward integrated. The present /crsion of ADL?!?E
maintains all past features which have been cade available to
the users during the period 1971 to 1370
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TAl1LE OF llICllES'" STitESSES
'

.

,

1 SOMETitIC MSRV #/1A NEHRASKA PUllLIC POWER DISTRICT
COOPER NUCLEAR STATION

~
~

PERCENTAGE |
PERCENTAGE PERCENTACE PEltCENTAGE ALC SUM / i

,

POINT SRSS ( AD';) ADS SUM ALC SUM / Al.G SUM / ALG SUM / ALLOWABLE * '

No. A1.C Stim OPT 192 NilPIPE OPT 160 SRSS (ADS) NtlPIPE ADS (SUM) _ _
STRESS

'

12 X-Y 1308 1607 1707 11 1 . 4 76.6 10.6

Eml Z-Y 600 9 0 '' 1097 66.5 54.7 4.9
.

16 X-Y I 15/ 1564 1605 86.8 84.5 11.0

lle n . Z-Y 511 623 684 82.0 74.7 4.1

'

19 X-Y 1386 1518 1590 91.3 87.2 11.2 ,

1
I

Eml Z-Y 1019 1150 1253 88.6 81.3 8.2 i

111 X-Y 1192 1461 1585 80.5 75.2 9.6 |
,

nen Z-Y 581 !!13 99'; 69.7 58.2 4.7
, ,

10 X-Y 1274 1351 1445 94.3 88.2 10.3
, _

,

811 951 71.6 66 1 5.1Eml Z-Y 629
[

ALLOWAllLE STRESS IS I)EFINED FROM ANSI 1111.1, EQllATION (12)

AI.LOUABLE STRESS < l . 2 Sli - l'D - 0.751 l

12,3M N4 ti, Z M =
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TAllLE OF llIGllEST STRESSES
.

ISOMETRIC MS RV il 71 F NEllRASKA PUllLIC POWER DISTRICT
j'00PER NUCLEAR STATION

PERCENTAGE |
PERCENTAGE PlihCENTAGE PERCENTAGE ALG SUM / i

POINT SRSS (ADS) ADS SUll AI.G SUM / ALG SUM / Al.G SUM / ALLOWAi!LE* !

NO. ALG SUM 01'T 192 NilPIPE OPT 160 SRSS (ADS) NUPIPE ADS (SUM) STRESS !

11 X-Y 600 755 822 79.5 73.0 4.9

Ile g . 2-Y 1 511 160 161 98.8 98.1 1.3

*
7 X-Y 424 527 575 80.5 73.7 3.4

Z-Y 118 119 121 99.2 97.5 1.0
_

_X_-Y_ 364 453 495 80.4 73.5 2.9 |14
_

!,
g

Eiul z_y 24 25 25 9 (3 . () 96.0 0.2

i

_X_- Y_ _ 361 444 484 81.3 74.6 2.9 |8
,

__ . _ _ _ . ,
,

!

z-y 145 147 149 98.6 97.3 1.2 I

,

|
2 X-Y 355 414 473 81.8 8 75.1 2.9

>
-

;

lien . Z-Y 177 179 181 98.9 97.8 1.4 i
__

ALLOUABLE STRESS IS DEFINED FROM ANSI 1131.1, EQ'IATICN (12)

12,361 i'S1ALLOUAULE STRESS " 1.2 Sh - 12 - 0 l '' I M =g
4tii Z
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,T AB Ll: OF lilCllEST STRESSES
.

I SOME*2 R IC M1RV I/71G N1:BRASKA PUBLIC POWE!! DISTRICT
;

COOPER NUEI. EAR STATION
~

!
PERCENTAGE

PI:H d!1 RAGE PERCE!TIACE PEhCfNTAGE ALC SL'M/

POINT SRSS (ADS) ADS SUM ALG SUM / ALG SUM / As.u SUM / All.0WAB LE* *

NO. Al.G SUM OPT 192 fluPIPE OPT 160 SRSS (ADS) NUPIPE ADS (SUt!) STRESS ''

i

101 X-Y 1245 1241 1265 100.2 98.4 10.1 i

t -- .

1:ml Z-Y 757 77'l 806 97.9 93.9 6.1 ,

_ _ . _ _ _ _ _ _ _

27 [ X-Y 10l? 975 1012 103.8 98.1 8.2 ,

,

, _
heg. Z-y 629 605 650 104.0 96.8 5.I ;

i - -___10 01 10_00 1023 100.3 98.0 8.1 I191 X-Y _ .

End Z-Y t> 10 621 652 101.1 96.6 S.I j

{

X - Y._ __ -_944._ _ <; 4_ 5 _
96'i 99.9 98.0 7.6 i9

.

,

End Z-Y 61S f >17 670 96.S 91.8 S.0 |

15 X-Y 927 110.5 98.7 7.4
, __.

91S _H_._2 -
_

End Z-Y 847 __ 758 885 111.7 95.7 6.9

ALLOWAULE STRESS IS DL' FINED FROM ANSI B31.1, EQUATION (12)

12,361 P'SIALLOWAULE STRESS = 1.2 Sgg - g - 0.751 M a
3
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TABLE OF llICllEST STRESSES
.

', '

NEllRASKA PUBLIC POWEll DISTItICT'

MSitV Pial _gn Vit-1 (l_ G u a n;}1SOMETl;IC
t '

C00P1:R NUCLEAR STATION
PERCENTAGE ,

PERCENTAGE PEltCENTACE PERCENTAGE ALG SUM /

POINT SitSS (ADS) ADS SUM ALC SUt1/ ACC lit 1/ ALC SUM / ALLOWABLE *
,

t10. ALG SilM OPT 192 Nlll'1 PI: OPT 160 SRSS (ADS) tillP I PE ADS (SUM) ST!ESS

9 y-Y 114 16S 265 81.2 50.6 1.08
,

End Z-Y !

2 X-Y 99 108 204 9t.7 48.5 0.8

ll e P, . z-Y

i

3 X-Y 61 102 177 59.8 34.5 0.5
1

-
-

E.nl z_y

1 X-Y 6-) 82 147 84.1 46.9 0.56
y -_-

ll e3, . z_y

2 x_y 58 75 134 77.3 43.3 0.47
,, -.-

End Z-Y
__

,

A1.LOWABLE STRESS IS DEFIf1ED FR0tt ANSI 1111.1, EQUATI0tl (12)

12.361 l'SIALLOWA11LE STRi'sS i 1. 2 S , - Po - 0.751 11 =
i
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TABLl? 2
*

.

MSI;V // 71 A

t!O01'. Riil.l El' VAINE 0.li.E. SELSi1IC (1.llS ) TOTAL, LOAD (i.liS)
_

'

T RAN S I Etfl' OPTION OPTIUM 1(ECA1CULATED 1.0 ADS USING -'

SUPPORT l'OIUT
OhSIGNATION NO. T!!EldtAI, (1 liS) ORIcIllAL 1.92 1.60 ORICIllAL 1.92 SElSN1C 1.00 SEIS llc

S S -- X 65 -- H000 700 H H'l 914 H]on UdEJ 8914

55-9-Z 8 -- S000 500 467 490 5S00 5467 5490
'

55-9-Y 8 -- 1000 500 384 405 3500 3384 3405

I '
1>:>-Y 13 610 2000 Sl0 404 430 3120 3014 3040.

55-23-X 13 1435 5000 380 314 341 6815 6749 6776
I ,

i! SS-23-Y 21 -- S000 500 289 302 5500 5289 5302 i

|SS-26-Z 21 -- 8500 500 235 277 9000 8735 8777

gg_z 1/ -- 5000 500 316 354 5500 5316 5354

t
25 -- '1600 400 354 175 4000 1954 3975

'

|

_ _
_

f

I

|
,

| |i
'

i_ _ _ . _ _ . . _
,

_ _
|>.

!

.0T E Thermal, Relief Valve Transient and Original 0.ll.E. obtained from B&R Isometric 1273-55, Rev. Dated 11-17-1973
>~

,

,

-

p a-a



i; |
i

C
*

- I

M
. G S

N I

I E 0 1 3
S S 0 7 8U 8 4 1

0 8 1 1

H6 4.

lA1 7

90
i . 1

1 I

_ -)
. 2S D

1
B. l C

-
I T I

7
A. M(

S
D IU I 2 0 5 e

d
A C E 6 5 6 t0 LS 7 4 1 aA 8I 1 1 DC2
L E 9 .
A R vT 1 eO RT -

,
_

n _
7
S

-!

A 3
ir 8 7 1 7
I 9 5 7 2
G 8 1 9 1
I 8 3 2
( cl

_O i

r
t

e
1

mt

O0 o
I 6 2 0 2 s

0 2 1T) . I
; P1 4 3 2!

H O R
L 6
( B

C 11 m
I 02 o

4 3 4 rl
1 9

6 9 9 fil T
l' P 1 1 2 1

2 I O d
S e

F n
L . i
5 E

,
I a1

A L t.

T '3 IA b
. t

0 0 0 o0 0 00 I
S 0 0G .

2 2
E.

I

R
O B.

0.

l
.

! a
Nf nl

iIAL)!

g
VIs

Sl H / 1

i
i

r
'l NI

1 l 9

- 9 ') 7 OE
t ! _
A(

I
i

! _ i

1
dL T

E _ u.
I _
t

.

_. t
n

_ _.
e

i

L s
A n
M a
t r
l _ - -E T
I - - -
I e
I' v

l

a
V

.

f

e
i

'l'-

i
,i

lUl
l t

',l . 4 0 0 eU0 3 1 1lI Ri l' 1

V _ Jf f

i _ -
,

t
l

S aM m ,#

N r ' |O e
TI h i
l T Y T ' .
l

oA -
PN 2

X ZPC 1

UI - - - E
SS 7 S S TiL: ' S S O)

1 , 1 N

, n , |'



.

TAlli.E 2
.-

MSRV //71G

MOlll' t<EI,I Ey yAg,yg- 0. ll . E . SI'.1S!!!C (l.Its) TOTAL I.0AD (1.lih),_
SUPI' ORT l'O lllT TIAtlSIENT OPT IO!) Ol'T IO!1 1:ECAl.CUI.AT1.l. ' 0Al)S US i tK;" -

OES I Cll AT ION N9. Tl!ERMAL _ [1.H S) , ORIGINAL 1.92 1.60 ORIGINAL 1.92 SEISMIC 1. 60 SI:lSitlC,

61-8-X 10 -- $27i 500 701 707 5773 5974 5960

61-0-Y / -- 1488 500 437 480 1988 1925 1968
,

_

61-8-Z
S __ .g .112 500 2 11 251 1832 3563 3583

l'S _Y_ |11 65 I /Hf t 923 198 221 2776 2051 2074
,

l'S-Z l11 580 274/ 1403 177 192 4730 3504 3 51 '.'
_

61-17-X 111 -- 1708 500 186 194 4208 1894 3902

61-17-Z 134 _. 1606 500 163 168 4106 3769 3774
_

__SS-Y 17 - - - 6187 1000 169 207 7187 6356 6394

SS-Z 17 -- 2020 1000 263 274 3020 2283 2294
_

.

- - - - - - -
.

.

,

_

NOTE. Thermal, Relief Valve Transient and Original O.11.E. obtained f rom IMR Isomet ric 1273--61, Rev. Dated 7-12-1974

d, -
,
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TAlli.E 2
,

%

MSRV Piplay; Vit-1 (in Torus)

SilPPOItT N0l>E O .15 . E . SEASMIC (1.ns) TOTAL 1.OAD (l.BS)
DESIGNATION Pu l tJT DFAD- Tilitill t;G OPT I O!! OP I'I Oll RECAltu' A TED !.0 \DS IIS ItJC -

ANCll0lt NO. TilERt1AI. Ul lCllT Fol:CE OltICINAl. 1.92 1.60 OltlClt1AI. l.92 SEISMIC 1.60 SEISMIC
l- O Pt. 1

l - 1,811 -- -- 11,800 1 33 i SS - 3,611 - 1,844 - 1,866
' I.nS FX

_

!.11X FY l I 4,350 -l 800 -- 11,800 1 33 1 69 + 4,350 + 2,583 + 2,619'

1.BX FZ l - 7,203 -- - 11,800 1 53 1 92 - 9,003 - 7,256 - 7,295

FTI.nS MX l F 9,807 s/,990 -- 17,990 1107 1217 t25,187 +17,904 +18,014

FTI.hS MY l 124,062 -- -- 1210 1332 +24,062 +24,272 +24,394--

FTI.BS Mz 1 + 8,946 -ti,0 4 5 -- 16,045 +202 +392 4 8,946 + 3,103 4- 3,29 3

l.
- _ . _

_

_

__

_ _ _ . _

_ _ _ . _ .

-_. _ __.____ _ _.______ . _ _ . _ ,

i

.-- -- - - - . - - - - . - . -- -

|

- . - - - - - - - - - - - - - - - . - - - - .

U07 Tlwtnal, Ikradwe,gur and Original 0.B.E. Seismic have been obtained from'll6R Calc. " Containment Vessel -.

Toris 1.V. Piping & Support ttod i f i en t ion" ;heet 5 of 5
,
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TABLE 2
*

; .*

!1SRV Piping VR-1 (In Torusi
SUPPORT !! ODE 0.B.E. SEISilIC (l.BS) TOTAL LOAD (1.liS )i

i DESICl1ATION Pol t!T D E Al)- TU R!111:<- OPTIOli OPT 10!1 ItECAl. CUE.ATED LOADS USitH; -

AtlCllOR !!O . TllEld tAL U E ! Gilt F0ltCF. ORICIt!AL 1.92 1.60 CRICIllAL 1.92 SEISt11C 1.60 SEIStilCi

| @ l' t . 9
j ! I.liS FX 9 t- 1,8l1 -- 4 2,000 il,800 + 82 I;126 -t 5,611 e 3,893 + 3,937

| i: j Ilix Fy 9 - 4,150 -1,800 - 7 ') ,00 0 11,800 t 16 + 34 -86,950 -85,166 -85,184

!!
| 1.BX FZ 9 0 7,201 -- -- 11.800 + 54 4 93 + 9,003 + 7,257 + 7,296

I
Fil.BS MX 9 136,874 -4,255 -- 14,255 +356 4597 +36,874 432,975 (33,216

,

I

I FTI.liS MY 9 - 3,360 -- --
--

+ 65 +116 - 3,360 - 1,425 - 3,476
i

- , , , .

-

FTLliS MZ 9 - 8,177 t 632 -- + 632 +509 797 - 8,177 - 8,054 - 8,342

i

| i
.s

'
|
t

-. -

|
,

_

!

I

l

.

t!OT E . Therma l , l>eadwe i glit , Turning Force and Original 0.B.E. Seismic liave licen obt ained f rom B&R Calc.
" Containment Vessel - Torus it.V. Piping 6 Support Modification" Slicet 4 of 5
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