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Seeet JUN1 ¢ 976

DOCKETS NOS.: £0-219, 50-220, 50-237, 50-245, 50-249, 50-254, 50-259,
50-260, (50-263¢ 50-265, 50-271, 50-277, 50-278, 50-298,
50-296, 50-298, 50-321, 50-324, 50-325, $C-331, 50-333,
50-341, 50-354, 50-355, and 50-366.

LICENSEES: Boston Edison Company, Carolina Power & Light Company,
Commonwealth Edison Company, Detroit Edison Company, Ceorgia
Power Company, lowa Electric Light & Power Company, Jersey
Central Power § Light Company, Nebraska Public Power
District, Niagara Mohawk Power Company, Northeast Nuclear
Energy Company, Northern States Power Company, Philadelphia
Electric Company, Power Authority of the State of New York,
Public Service Electric and Gas, Tennessee Valley Authority,
Vermont Yankee Nuclear Power Corporation.

FACILITIES: Oyster Creek Nuclear (enerating Ste~ion, Nine Mile Point
Unit 1, Pilgrim 1, Dresden Units 2 and 3, Millstone Unit
1, Quad Cities Units ] and 2, Monticello, Peach Bottom
Units 2 and 3, Browns Ferry Unit 1, 2 and 3, Vermont
Yankee. Hatch Units 1 and 2, Brunswick Units 1 and 2,
Duane Arnold Energy Center, Cooper, Fitzpatrick, Enrico
Fermi Unit 2, and Hope Creek Units 1 and 2.

SUMMARY OF MEETING HELD ON JUNE 2, 1976 WITH REPRESENTATIVES OF THE
MARK I OWNER'S GROUP

On June 2, 1976, a meeting was held in San Jose, California with
representatives of the Mark I Owner's Group, General Electric Company
(GE), and their technical consultants. The purpose of the meeting was
to discuss general guidelines for defining "failurs" for each structural
failure mode being considered in the plant unique structural analyses.
Enclosure 1 is a list of meeting attendees. Enclosure 2 contains the
meeting agenda.

SUMMAPY

W. E. Ceoper, TELEDYNE, described the methods which he had developed

on behalf of the Mark I Owners Group for computation of the plant unique
structural element capacities of structural components in the torus
support system, A detailed description of these methods is contained

in Enclosure 3. General discussions between the NRC staff and the
representatives of the Mark I Owners Group resulted in substantial
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agreement on the acceptability of the above mentioned analysis methods.
Several items requiring further clarification were identified:

a. Utilization of a strain ratio in place of a load or stress
ratio should be limited to specific structural components
(i.e., anchor bolts, pipe hangers, and sway braces),

b. Strain-rate effects which could potentially result in a
non-conservative transference of load from one structural
component to another must be considered,

¢. When utilizing the procedures of Appendix F to Section IIT
of the ASME Boiler and Pressure Vessel Code, a 0,75 factor
should be applied to the strain 'imit curve to determine the
useable ultimate strain for an inelastic analysis,

d. The short term pir.gram plant unique analysis must be based
on the plant structural configuration as of the date that
the plant unique analysis is submitted to the NRC.

e. The plant unique analysis must also be based on the plant
operational conditions which will be in effect after the
completion of the short term program, €.§., with or without
continued AP operation.

The Owners Group agreed to decument the information presented at this
meeting, including the clarifications identified above, in a revision to
NUTECH Report MKI-02-012, '"Description of Short Term Program Plant
Unique Torus Support Systems and Attached Piping Analysis".

The NRC staff stated Lhat all structural failures predicted by the

plant unique analyses must be reported, even if such failures do not

lead to loss of containment function, In addition, the NRC staff stated
that, if a facility does nct meet the plant unique analysis acceptance
eriteria and a significant structural modification is required to restore
adequate safety margin, such structural modifications should be designed

to the applicable Code requirements.

John C. Guibert, Project Manager
Operating Reactors Branch #3
Division of Operating Reactor<



Enclosures:

1. Attendance List

2. Agenda

3. Letter from W. E. Cooper to
R. H. Buchholz, dated
May 21, 1976
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ENCLOSURE NO. 1

ATTENDANCE LIST

MEETING WITH MARK I OWNERS GROUP

JUNE 2, 1976

GENERAL ELECTRIC COMPANY NPPD

R. W. Buchholz R. P. Lovei
L. V. Sobon
W. 2. Masters NRC - STAFF

BECHTEL POWER CORPORATION

Bagchi

. D. Liaw

. G, Eisenhut
« J+ Stuart

. C. Guibert

B. S. Shicker
C. Y. Wang

L\ o wo

KAISER ENGINEERS

D. W. Ogden
DECO/TRC
F. E. Gregor

NUTECH

N. W. Edwards
R, E. Keever

TOSHIBA

K. Saba
Y. Sunami

HITACHI

H. Ukaji
A. Nishimura

CHICAGO BRIDGE § IRON COMPANY

R. F. Reedy
TELEDYNE

W. E. Cooper
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ENCLOSURE NO. 2

MARK 1 CONTAINMENT PROGRAM
TRC/NRC MEETING
JUNE 2, 1976

MEETING AGENDA

1) IDENTIFICATION OF STRENGTH RATIO/FAILURE CRITERIA FOR FAILURE
MODES
a) TENSILE COMPRESSION AND SHE}R FAILURES
b)  FLEXURAL FAILURE
¢) STABILITY IN COLUMN, SHELLS
d) ANCHOR FAILURE
e) BEARING FAILURE
f)  OTHER, AND COMBINATIONS OF ABOVE

2) DEFINITION OF OPERABILITY FOR

a) ACTIVE PUMPS AND VALVES ATTACHED TO EICS PIPING
b)  ISOLATION VALVES ATTACHED TO OTHER LiNES
¢ OTHER (BELLOWS, ETC.)

3) ADDITIONAL ANALYTICAL AND EXPERIMENTAL TECHNIQUES WHICH MAY BE
USED IF FAILURE CRITERIA (ITEM 1 ABOVE) IS NOT SATISFIED

€/2/7%
RHB



ENCLOSURE NO. 3

Mr. R, H, 2.chholz

Manaser, Sp2cial Utility Progri=s
Gencral Electric Comany = Re 833

175 Curtrer Aveaue
San ¢cs2, CA 83125
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Sibject: Oraft Criteriz for Comutaticn cof
Structural £le-ent Capicity (iRC-022)
Refersnges:
1. Nutech Report N¥{1-02-012, --scr*o =2 of Short Term
Program, Plart Uaiaue crus Sugsort 555:5'5 and
Attached Piping '-a1y51., 1Ay, l°'6
2. TER Iett-r 2C35-8, E. Ceazer to Pic lamni,
GE~EWRPD, Racomon :d Dasigzn Criteria for &R
Park I Suporessien Chamsar angd Supporis-Revised,
3 March 1, 1376.
Dear Mr. Buchholz:
Introdustion
Referance 1 desc bes the analyt!cal prosram associztod with the Hark 1
Containmcnt -« Short Ranga Progrim - Plant Unicus 1alysxs. It cecatairs
specific agcoptance cr':a 12 for 2ssociated pining, exoress2d in torms of
an S, value as ;ebula:cz in Sastion 131, and  gzneral Vi=i ting criteria for
;hor porticns of the torus 229 suroortis, The eaneraj limitins crileria 2re
expressed in torms of satisfacticn of the appropriate Sastion 111 litits
(for dzsion, nor—al or upset conuitions) er 2r2 cxnrossed in tarrs of 2
quantity cafirad as a stranath ratio (23], The cuantity SR is tha ratio of
the calculated stress or s4riin o 4hat resc2otive vaive of stress or strain
which would rasult in struciural failure of thilt nortion of the structure,
Note that structural failure "3y or m2y not resuit in loss of ¢ontair—ant.
Aralys:s are performad for 2 set of Tc2ds to be dafinzd by GE and either
SR s 0.3 or the Coc2 ry ;28 rmust 22 satisfied., In 2dditicon, sensativity
aralysas are to b2 parformag Joar ceittain hicher load vaiues and either SR ¥ 1,0
or the Coda rules must be sacisiied.
RECE!vED
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Me. R. H. 8uchholz
General Elrctiric Co—any
My 21, 1373
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thie Yettor 15 t0 suasost rmathods for -r-~"tltien

The specific c.rpsse of
8 S2 ratio feor CCﬂs‘:erz:':n 2% an lFo=Tneitett
?

of the de-r=imator in
reeting to te relu n
thase Su3n2sticns was rig
stard thatl ycu wmiil .rrsﬂ‘
0 tire and piaca.

N m2LPLSCYY, h_.. ' 38 1‘75. P--ﬁ-rat"r of

te
w29 a4t @ TFS sooting of o 14, 1376, 2 uncer-
for 3 m2eting rocn and infom the atienczes as
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Genaral Arnro2ch

In additica to :f:\no f*r vhich specific criteria are cen ain.w in
Reference 1, t=2 sortions of the contain~ant of intorest t0 the piant ynicue
analysis ar2 tv2 s2rus (s e}’ platas and stiffening r:a:s} and the tonus
supports (terus astachrant re 7\on, ¢oitmns, ¢l n bise and, when prasent,

3 unser consicduraticn zare ¢229 weight,
*a torus, and thase trinsmittad to
1S,

the colu=a holg-cown me=>ars). The 102d
seisnic, pressur? 3ifferentials within ¢t
the torus via the ring header support co

If the Sectian II! rules for dasicn, normal or unset conditions, as
applicadle, are satisfied in any portioa of the structure, a soocific SR
valu need not b2 calcylated. whan an SR valua must pe ::.cui ted, the
precise value need not be calculated 2s icng as the 2pprosriate 0.5 or 1.0
1init can t2 censervatively calculaied., That is, aprroxirate but coneerva-
tive rethzis may be used to evaluite “e dzroﬂzn't“rs r2quired for SR evalu-
atfon. Either an2lytical cr exgerirmantal mathods »v be uvsed to eva1,ate
e dencninator. The valuz rmay be based uren published information vhich is
sUffiCiCn‘.u\ well ¢gocuminted to provace a hasis for fpuacen ent ju:g:ﬁ'&ﬂt

as to adaquacy for the intenczd purpose,

{
04
2

The followina section of this letter dascribes some spocific retheds
which ray ba'used ta ce—pute the dancninator. It is nat intendad that
dcceptadle rathnzis are limited to those includad he2rein, cnly that thase
facluded are acceztadie. As general guidzliras:

1. Yield and tansile strenath valuas shall be %aken froem Sectinn 1II
unless highar valuss caw b2 justified on the dasis of materia:s
data for th2 spacific rmaterial, as fron plant records,

2. No credit =ay be taken for'hiqﬁcr strenaths as a result of strain
rate eifacts uniess 3 specific strain rate i3 calcuiated und data
for the 2oplicadle class of ratarials s applied.

3. Beither of tha atove effects iy ba considered in co=uting the §
value appliccblie o piping. The Section [II tabulated valug ¢ cust
be used.
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Pr. R, N. Cuzh*212
Ganeral £leciric i .any
Vay 21, 137
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WEC:raj

Apoandix F Vasheg

The prosedures ¢f Azpendix F of Ssction [1] are intesded 5 sssure
that violation of 3 crassure rataining ourzary will st a=gur.
Therefore, th2 mo079Cs OF F1270 cun D2 usad 3 eetanlich sama
servative Structural €lc~ant Cacacity (S20) veluss. The following
provid2 guicance in applying tre metnods of F-1320:

a. Ra F-1322, syste= analysis considarations are nat 2malicable
to the plant unigue analvsis tcocause ihe lozdinn: 2arz2 ¢cone-
servativaly cafirad, Tha “Systens” 2raiysis »a1ch estavlishad
the Joads was essentialiy elzstic, dut it 43 Ynown thas an
elastic-plastic "systeiis™ 27alysis wou'ld hava rossiszd in

tn2 roles of F-1223 are not &pplic-

smaller loads. Therefore, trs
1325 r2y be used,

able and the rules of -

b. The equaticn of the form §, + (S, - §.)/3 waich ascaars five
places in tha lcwar half of Tabia F-1322.2-1 are cavelszed to
assure that the raximus strain coes not excesd cro-this=s of
the uniforn elonzaticn of tre material. This limiz shal) also
be used a5 a strain 191t in coajunction with F-1324.4. The
uniform elengation =2y t2 taken as the strain kardaning ex-
ponent given as a functicn of tensila strens:h Sy the atteched
figure which is taken fron W2lding Rasearch Ccurcil Zulletin 101.

€. In applying the collaose load rethod of F-1324.2 td the ring
girdar, the guidance or Case 1733 shall he c:ﬁsidered.

d. In the last colu=n of Table F=1322.2-1, the réferen:e to
footnote (3) should be to foatnate (3) ang (6),

e. In Table F-1322.2-1, for the strain limit lo2d, the symbo)
should be Ps rather than Px.

Experirenta] Mathod

Experimantsl mathods ray be used in the rasner dascritad by F-1321.3
o estadlish Pe, Py, or #2 or to provids cita with rosract o tea

inelastic reszdase of a ci=3ament. Lhen trese vaiuss ara deterninad
experimantally, tre multiplying ccefficient less than unity (0.3 for

Pee 0.7 for Py and Pg) in Teble 7F-1322.1 ray be taken as unity.

Very truly yours,

TELEDYKE MATERIALS RESZARCH

il B W
7 -’ ( éc.ﬁ*——\-
William E.

Ccooer
Consulting ¢
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