‘CommonwealthQson : o . '
QOne First National Plaza; Chicago.. lllinois C

Address Reply to: Post Office Box 767
-~ Chicago, lllinois 60690

pebruary 23, 1976

Mr. Walter Paulson

‘Office of Nuclear Reactor Regulatlon
U.S. NMuclear Regulatocry Commission
Washington, D.C. 20555

Subject: Dresden Station Units 2 and 3 \ﬁfxa_ ' 3f{§f
; Quad-Cities Station Units 1 and 2 - fﬁ<§77771135-
NRC Docket Nos. 50-237, 50-249, - Tetee Tl

50-254, and 50-265

Dear Mr. Paulson:

~ As requested by Mr. Sc1nto, we enclose one copy ‘of the
‘letter from Mr. K. W. Hess of General Electric which was listed as
a reference-in .our February 6, 1976 reports concerhing the Mark I .
‘containment  matter. In using' this letter, the followirig facts:
'-snould be borne in mlnd ' - : '

1. 'The letter and attachments constitute a package of

o materials which were telecopied at various times on-
February 5, with additional modlrlcatlons and’ anno- -
‘tations made by Mr. Galle of Commonwealth Edison as
a result of telephone conversatlons w1th Mr. Hess.

-2.'AThe letter represents a preliminary draft of 1nfor—
- mation some of which was 1ncorporated into. our :

- February 6, 1976 letter report. "Some .of this material
~was. .employed in conjunctlon with. evaluations- and in-
-formation derived from other: organizations and' some
\ of -the numbers referred to were modified in the- de51gn
‘¢ver1f1catlon process. We believe the numbers remain
- correct ‘as . they ‘relate to Commonwealth Edison- Company's"
‘plants, but wish to. p01nt out -that:there may have been . .
-modlflcatlons with- respect to - the calculatlons for: other
. facilities and the February 6 letters and any subsequent
" correspondence .from the owners: of such fac1llt1es should

be relled upon in this respect ' :

= 'Mr. Hess 1s currentlv the Acting PrOJect Wanager for Ceneral
mlectrlc s Mark I. contalnment effort and Mr. Galle is the Commonwealth
'.ndlson s. Section: Englneer_w1th responsmbllltyafor théeé Dresden and -
. Quad-Cities analyses. We continue to believe that the information .
from this letter which was relied upon in Commonwealth Edison Company's
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. Commonwealith Edison

Mr._Walter.PaulsQn IR : L= 2 = _ ' Eebruary 23, 1976

" .

- 'reports is true and correct.

.

For vour information, we have now obtained actual certi-

fication of material strength for the inside torus support columns
"at the Dresden units. We will submit an addendum to the February

6, 1976 report with this information as soon as possible. While

'~ the measured strengths are somewhat different than those referred

L . v ) N FREN de ~as LI v e W mde ey e Pom e deam L
co by 2nalogy in the repeorit, our judgment that there i1s strength

in addition to the specification value is confirmed.

Very trulv vours,

G. A. Abrell o
Nuclear Licensing Administrator
Boiling Water Reactors
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S from o KW HESs S
S&bjé’ct: zrs'r‘o*:»:‘n \ FOR FE3RLARY § LET"E‘ZS

Attacbed are copies of the pmfsed mfar:'atwn. .
: M
1. .wdate of. ratio vah.ms.»_ Va-e‘ & %&Qﬂ—w Z(S é P /

2. ',Spectm*a ana}}sxs of Yiguid er stem br:ak sizas b Iw which du‘n'r'!?’}'d ;

- Yoad factors ctcur.  This has been augrantad by a copy of Section 4.0

o of the Yercont Yankee report to mustrate rm the break sizes srculd -
oo be applied to yaur plant. R s :

3 Conservat*sn ns"u;sm to arphfy on t’xe three ﬂar:mes presentnd in -
_Eashmgton, D C : : :

o 4. General- "lec’mc Will evaluate avaﬂable test data to. daternine 1f we' IR
- . can-defend reduction of submergence belox four feet. We cannot at
7 this time pr&"xsa that an-adequata data base is available s a'ay
;-"statesen.. to: the “u. shcu‘d be carefylly quazined «

S 5.0 'l ~nt°—x.'*‘c. L'-.b ubabﬂ t -3spects of & primary’ SyS;E‘l'pibg'bT“éak
s attach&d - Yermgnit Yankee 3 aiso- nas such 2 paper preparad by them
- for use With the.} ’—‘. .fU‘ECH ‘has cepzes recieved fron.doe Turnage

i R .. of Yermont Yankes.

C' ’BL:LJN.Q': \.Julé. : ov\.QQ"r ‘$u,Q..Am..

, I would: -appreciate receiving a copy of jOUX‘ February 6 letter as so*n as posmblef{f , .

- after you Rave fir lized 1t. :

- K H..Hess I

- P»ctir.g Project: ..mzner

“ Mark I Contaimmsnts. .
m 839 Ext. 1330 o

psi
PS5 This te’.éca’py'i‘r-ansmittal will cover. .sor:.hern «..tes ard Towa E]ectmc. .

oo A set of material wiil be mailed to-them, ‘
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BREAK AREA
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(1) MAXIMZ DOHH LOAD/ALLOWABLE DONH 'LOAD - WORSE'GASE.

“(2) REUCTION I DBA BREAK AREA REQUIRED TO REDUCE LAD TO'90% OF THE ALLONASLE LOAD.

L 7(3) -DPA-AREA USED FOR LOAD EVALUATION

. (6) ALLOWABLE VESSEL LIQUID FLOR AREA.

(). INCLUDES. CORRECTION FOR REVISED DEPTH-OF-SUBMERGENCE.
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- o » 1ea ¢: trom verront Yankee remort.
B L s  Use as an exjmmle of how to
oL T . S ~apply break trun values.

4.0 SERSITIVITY 70 PIPE 3REAK SIZE

- 4;2 Pricary Svs*eﬁ Line Sizes:

- The Yermont Var?ee olant piping syste‘s were - surv°ved for nipe sizes .
that would exczed tha 1.77 sg. ft. 1iguid draak erea or 2.23 sq. ft.
steam bresk ares. The survey of the prizary sysien pressyre houndary

- Was accor p.1s“=ﬂ by reviewing the piping drawings anc t3tylating 3l -

' mn;or piping a/S:ETS anlCﬁ connect to ;ne reactor vessei.

|
Th2 review wis- confined to p1ﬁ1rg insid
rvupture outside the dryweil does net o
enercy to the torys. The ravisw ¢on sic
Teacter vessel to narﬂallj CIOS&J]SOI
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. eriteria for ths 2iping systems desend 1)
reviewed is conne ciad tD&ihQ«PEZCtOP:A Thus, the r 10
‘{s double endsd since toth sides of tha pipe bresk < t
reactor vessel and there are no in-ling check "a.(es or cyick
{within the fraze of interest) isolaticn valves. Tha core 3¢
4s.a single enercy source with one way f]vl ro corR Spra ;
connects to. the-reicior vessel. is’ nct interconnzcted to anot

- systea- inside’ the dryaell, and. crigirates. ou*sidn c,rta1n-= nt
Yo pressnre 1cw LCI;Q“A;UFE purp*ng SJSuEB.» .
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A, ‘Uﬁ‘1123n§ Lﬁete review cr1ter13 On o1aing yete
. requires further evaluation. This system , the" 181
S5 was excluded from the doudle cn ded 1 5+ althc;gh
‘ S - seftional-araaic greatar than 177 F4C0 0 It s a p E
. o {nclude this line ‘sincathe mass release rate from the
- side of the Brask with-headed fezduater at 37377
. than thit which results fres choked flew at ?beu§
o anequivalent. yre=< area for the feadwiater curp si
B added to the pr:ssure vessal side, the sum {5 less
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. The pip)na s;ste‘* and. ’he uurbar of. xelds 1n that seston ;hich;eXcgéd-
the 1.7 s, fto Tiquid br°ak or the 2.29.5q.7t. steat breakedy are
” ~listed . sabte x.{ ' TR

- .A1l other p191ng ystess are of sizes or coﬁf.uuratbb“s wiich resy 1 in
< less than 1.77 3q.7t. effective brou are3. .. The rost s.gmnc:n; p ping-
'3‘7systems in this: CatEuOFy are listad in xable 5.

: The follow1ng Ehasce Flow D1agrams were. used to ake ’hlS efaluat on:
S L G-lQlI‘o:Re?,,? " M3in, Extraction: and nuxwllzarj StEma 5
J;: . ‘3@ 3.1911575259;_13jgguclc:r goiier-
{3 . 6-191163 Revy 1l Core Soray System- ST
Y T o U Be181188 Rev..i2 Hign 3r=ssur° Coo1axt Injection
e T e "’:’8—191172;8%"; ‘13 Residual Heat'R&woval Systam -
e T Ge191174 Rev. 10".e‘c:or Core Isolitisn Cool.ng Sys»sw

DR TN

1i]G—191178 Rev. 9 Reactar Hatar Lleanup
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DISCLISSIGM OF STRUICTURAL COSERVATISNS
T, Spociﬁed 'ﬁmmﬂ Yield Used vs. Actwal Yiedd . 0 Lt
: The actual Sumgths of zztenals used in cors..mc:*on oarmrany excead
k spegified r:mw—‘ 3llewadla SLPQJ.QL’\S by reiatively large margins. For-.
"~ 7 example, tests of A516-8R7Q steel {1338 samples froa 171 heats) showed -
that mean yield strength was 2" higher than specified minimum, and
2ean tensile strength (uitizate) wa2s 102 higher than minimm.
3 2. Tests | Have Always Shoxn ">rf*.ns To f‘a]u. tﬂd Failure _
; During the Short Ters Progres, structural wsts w2re oerfe"‘e-‘ on vent ST
N .su;‘pcrt compunents, domcorer-header assembly, and sellews.  Comariscns of
- -test results with analytical predicticns have confirmed that enaistical pro-
s . . . . cedures are conservative, underestimating actual co=ponent strengths.
$ o
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. The upwand prﬂssure load is sensxt1ve to the pressure hiSLOTy of the crfnell
’follcw}n, @ postulated LOTK because the drwvwwq rorcn for the peol swell ano- ;he
_ resulting torus *1' 5pace compression.is ingreased with a greater drywell

pressurization rats. The upward pressure lead on the 'torus has been defined -
~for- the Short Term Prcgrc” by applicaticn-of the highly conservaty calcu1atedf: X
- FSAR drymal] oressur'7 tion rate, o Spegifically, the 1/12’n scale tcs WEre ryn- .

‘~;:pressur1~atzcn rate and 1ncreases the upward icad definitien.

' Anether c3n<

. .dirbctly Wikt
_'d°f1ne »” ?

The ¢=*hous ased in. tae de aralna+‘cn 0‘ +ha U73?r5 2nd écwn.,rd pressure 1nads on
“the Mark T tarus exceed a most probzbla lozd analysis énoroach by incorporating
many conservatisms in-data interpretaticn and analytical technigque.  As a result,

‘the loads defined are consarvative Tor thz Short Tera Programs aﬁd provide S

additional confidancs in the results. &wng the conservatisms included in the

~ load aralysis are application of cons ervatively calcuiated FSAR drywell pressurization
Cpate, us2 of a 100% air $law in the vent systas inconsistent with the FSaz pressures
histofj'USS'TSE}Cﬁs. snd cirect annlication of test data coilécted for tnese. seyare
boundary conditions. Significant comservatiems included in-the definition of the
upward and donnward: preSsurP lo2ds on:thegtorUS“are'discussed below. . T
“Uprard. Load cnser?atisms" . I : o

-

-and aw]vzed *0 cbizin loads based on the FIAR pressurization history. Hqﬁev-.,'
since Lhis, pressure history-has been used to.assure -the adsquacy of. the:drywell

'f‘fdeSIOD ‘pressure, it i5 biased towards high values, Tue FSAR gressure history o
*‘1'assu:°s aa instantsnecus break (mass fluxss evaluated using the Yoody Eritical

$lon model sssuning sifp), no sveuw condancation . 1n the ‘drywell, a“u_a:homc-
geneous: air-stesm-licuid flow mixture in thd vent, This ra;u!ts 1n a“high.

[S
NP

BT an exzrale of tbu conservaticn for the upward'pres<ure Toxd. ﬂrouuued by the T
. .application of .the FSAR préssure rate, Cﬂns***r the reduction.in mass flux which

occurs ‘with-the applicaticn of the hemogenesus rather than the siip fermulation

- of the Moegy: Cr1.1cal flew madel. Even for the 20:'Btu/iom tsubcooled 14 quid-in

Ve

',_the rec:rcu1 tien system,. the homcggneous model shows -3 -reduction in Lhe 738

flux frea 8103 to, 7109 b, P/s.v. ¢, . Using the s=n51f1v1L/ curves,: *hns (1cw '

‘;{,reduct1on ,roques 2 raduction in-the upxard-pressuyre-10sd of 2 percent.. when
-this margin. i3 a:*i%ed to the ref efence pl=n: the net upsard lozg is-raduced -
from 0.19:p314 ta.

- FSAR pressurc bxszor/ wwl] add to thxs ,arg1n

-\

V83 x 5,06 - 4.87 = 4.09 pszd ‘The oiher conseruaf:sms in tre

Sﬁffcr the u"hard oad us
assuzption o 5% a :

air flcw ia the vent te: THisﬂconcchatixn'conf]tcts
T0genecys sir-steza-tiguid vent flow assumiion uted .o :
serization rats, . Yare. cozs stent assumatinng aimed 3t
proga! d basis are possible, . Gne a&t;rr>t1ve s
tecd Tiquid 'ent ‘:cx aSSJTp n for both

2d in the Short Tem Program is the.
vs
.4‘|

A"~ .a,
s e
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-the prLSSJre history and the non- ccndens.oxe ficw rate into the bubble. The
- other a];ornatlve 15 to assume i00% ain vent flow for both.the pressur2 pistory .

and the flow rate iate the busble.  1f, for exampie, the forrer is evaluated,

- the ron-c»“».ﬁ>1~1c tuttle flow rate is reduced by a facter of thrze and the
- sensitivity cna?'s1s for (& pnc)/u vent) shows. ‘ha the s _x1rjﬂ upward ioad
'Hllt be reguced - y 2 factor of two.

Anotber contribution ic ihe totﬁl'up«ara icad on the *orus structure is the

"1rp“ct.ioad on-the vent hesder. The impsct-pressure ¢n the tent header xor ch

Short Term Provras wezs determined by 20piying the fimpact velecity measured
the 1/12th Scale tests and the resulis of ‘*ﬂ PSTF impact Gala. Howzver,

. the PSTF date was gbrainzd for the impact of a slug having.2 thickness greater
“tham the diszeter of tha target. ImZontragt, the 1/12th Sczle stug thicknoss
io thinner than the went hazder.  The rsducad slug thickress in the torus:
2llows th, Tiguid 5 bal cuickly decelerated under the header irmadiztely
foliowing irpect.  This deceleration, which was cBserved in the 1/i2th Scale

o tEStS,.nJUJu @ s:;etted~to #ield e lgwer i@pact Joad. Ingdesd, the irpect
-pressure histery neasurad in the 1/12th Scale-test by & strain gzge on the vent

~ header w2s 3 factor-of .three-less in m2onitude and thrae tires langer in duratien.

- .The wore conservaiive veni header fipact prassure wi3s used ia the anaiysis as
can o addad conservaticn. The 1/12th Scale test resuits will se ubs antia*eﬂ
by future tns»1n,.5,(1i61h'scglc}' - I T
‘*.The rost orab 1e Brezk size- {given that a LA will oécur) is not in the largest
: ‘pipe, nor is.it necesserily at the worst locition of the largest pipe. Of
the: tu ER u::er of welcs {or maximum stress  focations) in il the significantly
1a:genus7zé:aisjﬁg in-the drywell, only.a Himiteg: ausber are in the two - .- -
recirculation 1cops in locations which would causé the breszk sizé to approach
the effective Yigxdown- area accessary 10 preduce volift for any .of the Hark T
contairment plents.  Thus, Vor these twd reascns thée most protabie or "realistic
et.e»*1ve breax size ¢zn be expactzd to be sianificantly smlier tham the DBA
aSS"“ il or th e:Shart Term Program. | e I
Dchnﬂard Lc=c Ccvsnr vatiens S -

:-_Siailar ¢onservatists have been ugsed in eff 1ﬁg ~h d»wnwcri P,ressure Tnad -
~on the torus: IhéAcaicd}aE:d FSAR prassura rate was' 3182 usad 10 estabiich the

.- downward pressure iced on-the torus. If-the f1n1.e ccening tins or't:s'break,l
- reduced rass £ ux 3%-the break, 2nd stsem condensatisn in-th2 drynsll were.

. decounted for; the drywell pressure &t vent clezring wiculd te,1es s énd tn.
- dowrward rres;Lrﬁ,Iosé_stuid'be reducad. The reduction in tie Jownward pressure

- Yoad for-using a ®2s5. fluxiof 7100 instesd of €100 bvm;se;.-ft‘ is 8%,

- The'data used. From the 1/12th Scale fests to define the dewmvsrd pressure Joads
was also an2ivzed in 3 tonsertsti ve ngnner, There was' soee, 7crwa ton fn thes. = -
L PAXIGNS (onnwird pressyreloads medsu ured for ihe-mediun orif iR Tuns considerad
T 88 gnoup-an Lfor,the‘largexcr fice runs considéred 35 a groudb.’ Instead of -0
- averaging the ‘i :ds F2asurad Tor the medivm and large orificaruns, the ,reatestT,-'
cmagnitude downnird pressurz Toads were identified for both orifide sijzes.. The
- JReference-Plant dowmwars ;reséure joad. was- then oe*er-\psu_tv«jnterpalating3
»jbgtween,th ‘rax Fudefthe maximum do nuh’ru pressu*e loa s
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The - anal;sis of the 1/12%th Scale test resulis also did not taks credit for

:\FP
‘, any regyction in the dowmward force due to thrae é1~en51hral giiects and
‘pressure atlenuaticn. The subcerged sressure transcicars are iocatzd at the

.

aid-width of the test secticn and will feal mast directiy the nressur= ci the .

- -

“bubble {ormzd at tre downcormers and the water jet. forces. Soth the fubble
- pressure and the

CAd

3ter jet force wiil atiznuata ds one *oves ¢i rcu-r~ren.1aily
emay frenm dzrs::1/ balow the downcomers. However, since the pressures msasured
by the transducers aere assumed to act unitormly over the widih of the test

section, a h1~ber tha actualarh-cgucn force was calculatad.

In the typ.cal tsrus, th

2 downconers are rot soaced uniformiy feaving a
Jarge section belgw the vest p\pa HSQFG-LﬁG infiusnea of {ha dewncomers is
decroana. Th2 :sugwaré‘;ressuye izad produced by the tudbie orossyre 3t the
downcomers 3nd the siter ot forces will be reduced in this ssctisn bscause
~of the {ncressaed, ¢1s::r g:10 ihe «iearest downcozers. However, -the pressure
“loads should not he-significantly increasad whare the cowncomars ara clossly
~ Spaced beczuse the mezsured pressure 1cad of 18.33 osid 3poroaches ihe driving
- pressure, the driweil pressure is 17.0 gsig at the time of vent clearing
Thnre ore, Cug o throz dimspsiona) efferts and varisble downiener spacing o
the-d:xtru* dewnaarg ;r=ssu g.cited for the referance plant of 16.32 nsid is
‘ccnservag1ve.‘ A o S
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Febmat 4, 3975 -

™ 2 U, ey, Aoting Frojsct Mansger
- jzey 1 lentatrments - :
BT cf*‘ '

3—:‘..3»: sue Frobe mnw 6% Luﬁ% In Pipi':g 187 2nd Lar*er, In tbe
Ens.:iz’g $0~Cay Opervt Ry Per{
‘ "R

.

“For a basts ve lafe the anpuas) coTurTEnRE T2 te. of L0CAs, par B

Toplent, inlinss 6% and 12 rger betaen tha vessel and seoend fsolation
Coovelve sp:-i Ay DTRSSUTe boundsry), estimated by Razmussen in WASH-1400,

tn be 107 lnia is .tz exc_.;:d r* 7 of coTuTveneRs per

A .
3 pwd Swi g

iva

: i.ic‘iaﬁdcaﬂy the. mean coourTence rote ard practicaliy, the prn,bﬂf‘y
] mmace per yoar: Me as.L... for tha-present, that this rate

{5 comstant in tike, and pernipieg cosonent and on2 related j:u..t.

“He racognize that LOCAS require so== siress velve, i 4 notmal cpera ;t’o-z
7 or mag; and that strass valea estibe at the sazme lecathen and 2cting.
AR :trmsfem 1o s"=° cncA. or not {f the stress Rmityd is 3«"?" enwgh

¢

T The' 10'4 valus' a;:y b m cad cmn*‘l*viwv =) cﬂ\—e 234 m sl

R Ccssid..r the thorter Hoz peried.. Asse:s:w that the rate statad

‘aoplfes to 350 days in tha yzar, mltisly by 607353, or. 1/6 - (This fraction |
- cw‘!d be .Jz.stad vowand slichtly to reﬂﬁct a':-m} coerating days & less
o 5ien <€3 - of t pma cm.'icarﬂd m 10 .:buu.) coe T

2 Conside- tha frnc*im of cis"x: 1:-,9} sd. S!ne Mp*.ng cracks

'nearly a]t::ﬁ 2t doints, me tha fraction of *oin - Mty by (nuhe
©o of Jolnts i p(pf: 3 15° .J‘d larger/tctal mzher ¢ zah’:s §° and lerv:r}

X ,bcth {n prirary pressure bowndery, ard both for ca"bcw aad stainless stsﬁ‘a
ooorany ot}x,sr'mtsria‘!s wed. This 1s - ;;ical ay & ratfoof 7u/17:>, or 1/2.

3. ccmt,e'r' {mvolvemsnt of only large ploing, coopered to'all piping.

_ erd larger. Do to Judossonts. sich as detreased likelthood of Nilgh- “‘U.’ES.},
- the ratio of “rﬁsasi.i*y or szvergnce in pipe siza ranga 15
. coopared to-that 57 end: m; r, can b found fron Table 10-2 17 C=~‘°-2u315
0 tobe zpproximately /12, Hzgerer, the Judozmeats in SEIP-05iS . mst b ;
o otnderstoodand .;acce;ta-d.--by t!‘ra Lser as rvsso",able be‘n.re 2p p:)’ing tms racter. '
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$han 0.1 v‘*md'in darge pipiy

K.Y, Hess

February 4, '1975 o
m 10’4 valte my be sz:bj ona’ﬂaﬁve reduction for ‘d‘@ fo}]oadwg

reasHNG:

'1. T.-‘énim t3ntansoxus, ds:ble—aﬁded break a3y not zlweys cb:racte-ize

‘3 piping sevarance, bsc“use of restrigtion of piping roverent dUe fo presenca

-of seismic "°‘t*>ﬁ?' 1“:1_ ather pire. 3lor crack ;:r‘:fpa;:: ticn does not appear
to be i,d‘c.wed hizavap, where. awr:gﬁ spead in BRI-1ZE5 13 275 feot per
sacond sieady state, ,g_,eeé:.J by 2 fow inshos of prepasition at a,,,*ﬁxiwtely :
lﬂom.-this' s,med Stmh speed g1ve full cirt f"*z’erent‘lal ara.icm in less

2.t 185CC cracks d@ tb' intergranular strass c.;%ro;fon craexing {18SCC),
3 peossibla damage machanisa partinond o stainless stesd, h..ve baen found
1n anv ER piping systems using sizas 13 and larger.

The guestion of tha berefit of a speeial program of nond s;mctw“
te<t‘h~“ f*r cracks: :aay, be cq“mde”d Fm- ﬁwstranon, mrpotmzsim Lhe
foﬂc*ﬂng S .

1. Trza 107 -4 value applies wwzout Wy in-swvie. inspscﬁon pmgr@.
2. A1 LOCAS are e to hr\;a cracks. |

3. Such large cracks have taken exactly three years & grow, (b—:sed on
gm’d‘n throuah tz“e wal) of G, 001 per day (IubC’ averege, HEXQ-210G0-1),

X %5 x 3 = 1.055" 11-. three yea“'s ‘the approxivah. vall thickeass of. giping
18" ar" 1amer) , L _

4 A crar,k is hvaﬂable fer d.*etticn fop tﬁa eﬁt‘re tf‘ree yaars.
B '-;5.- m'nwic, ffsanectinn 15 IU"S ef‘ectiva.

'Pw.:s, for some consec ::t va three Y&.r‘ i 'lo.w na joiat in prizary piping
6% and Jaroer has a crack aviiladla for :‘ety--. cw ':fhicn w11} lead to 2 LOCA,
byt if 1nsmct>:~:i fg w11 certainly be detscted, - If no inspecticn is ever
 perforeed, the 10 \at'r:n'amﬁ*ﬂ {and thera 3y b lm:xk: at least 20 times

- 8s frequently as a severance; sze SEAP-4574.) If ms,.“'.i"n {s. pﬂrfCTEFd

- on-a11 Soluls onca every’ t..'“e yoars, w0 LOCA €131 ever w:m-. Reither will
“§t ooty 1 dnspeetion. 33 perfored oftensr han eyery & *ee yaars. ;f '
cmleta systes {nspecticn is g*'*fc =2d every four years, the probadb{iity
per.year of a LOCA is -(1/9)x10 %, if cpleta. syst:a insxcticon 15 p‘:r?or"'*{f

‘every ten years, the probability par year of 2 LCCA 1s (3/18)x1077, k=
- assume complate systes ires;:ectf-m was perforead pr“or t2 staviup, eHﬂr tis g

. any.cracks resa Ar\iro from menufacturs, and that these did not play a aajor
role 1n the. 10 valuzs o iow, for a LOJ. to occur §a. tha next €9 days, 1t

e
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Page 3. '

mist be due to 3 crack shieh begen n the 60 day parfod follexing thres years
ago,. - That pmb%ﬂity is the samm 3s t;“-;at a LOCA w117 occur in piping 18°

and greater in size in the rext 80 days: - 107 x (1/6) x (1/2.5) z (1/32) = S--.dSXX 10'7.

This probability can de reduced to zevo c\: h weting a1l siping 18° and larger
nd. There is, of course, 2 prodability cf but 5.45 x 1077 of encountering
3 ¢rack which "!” cagze 3 LOCA in 0w next 40 diys, which may appsar $o be
rzyligitie; byt that 1i~\:7'~= can b2 reduc ‘c‘d tp roro by such inscection, The

quesiion fS.l'EI’“’»f v:“ﬂt;.ex-, ca oata. ¢e, the greaﬁssg b:z\a:ft derives frem
redeing that figure. . - - ¢

lﬁth respact to t«‘t\. J; 251 - ‘ . ng
1. 181 bas not tr&cﬂ 3 ¢ozTon p'achce in the past in other tvcees of ‘ dy
p?ants on hich te 107¢ ﬁgure {s tased, so this ..37.013‘.&315 if p’nb.b]y v&lfd

2. Causes of L0 can o hyﬁot?aa‘lzﬁd vhich <o {nyolve high stress,
- bt not necessarily large cr’cks. Tha prc:zabﬂity of LOCA dua to their
Coccurrvense will ot be reguced &y ISI. :

3. Browth tine wm vary, - C:xp..rdhg on stres.s, r_@x&f‘fa] condition, ..
cycling frequancy, and emviromment. A wide distribition could be wns{damd,
but with ‘Httle ixpact on the ﬂna} result. : '

4. Efi ec*ivmcss of ISI inyreates with drask size, and vardes with exzct

- ¢erack orfentation, Jocation and configuration; but “visibility” up to the xeld,
- on the inside surface, is regarded as best in 1ar:~= pice {due %o relatienshins

- betwees transducer bezm qwgl rxnseucer a%mter. ang le: cr‘ we}d bc»e\, ang -

o wa'n thickness).

5; Prcb’bﬂity of ém,e'-ﬁon M the first year of such a a**»ﬁn
c*ad: 1s probadly Tess than {a the'last year. But only a “last vear® crack

-can cause LOCA 1n the next 60 ays, $0 m effac..i venzss {a detectfng sudz
- & erack can be cmsuiered high. : .

z?fzf

S, A. ¥ilson, txt‘.stlci@
:‘.ppned Rechanics Unit
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Tt wting of Lh_,/"w*:h T each detil

5 the efopecy onid be oy asseced, hm-e t'~1 *z:w ‘.:alw 1.0 {ﬁ«sn
F ti‘e e::th_._m lead {3 heloy ths extienied oirongth ood Vi vima o mtim
e ut?m ﬁnmmcﬁm&s%mM'g&m' :
cfu‘»md reaxt _ S :
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; ‘ L he m tﬂ.r.imt:e c::wd‘*? cf colizns w2s c.s*.a:.ﬁ.nsd i:y standard E=theds
B - tming irteracticn Sooxnlen 4o Acotint for eoemta. AQ C'**':..\c:,‘“j cf 0.87
i fop myets @t::i kefostor of 1.0 w25 .t:s:md &cr all plamts, Tha bEhavicr

| of & colen louded 5m1mt&ﬁh;:m..—ysmrmwmbae£% etively
mmbvaelgsmc- varfecily plastic: lonid-deflectinm quva, This-
W%ﬁﬁn@mmm@mﬁ&ﬁarmmmsm
..‘-‘, Laresnes when the budddng 1824t i9 reached,  Sine the loads axe opplied
T m&ngaﬁa:‘ac’.:fmmmm then the epected b ‘-v'"'"'toc:*mlu
f'f?:-~-? mmd:.m.ntnyx@d #oeeted coluses, hence 1ol demece, =
 finally =
tnyivlda‘tluwo‘m.‘:.um,.a  kies and 800 kios. Tese were lesdd by
aelEnT "'i..cn-t:..aaasb"vm pedied 2t 1215 Wrs.  Twoe mxbls swwed
r that o =xgem daflacticns of colwra loaded to theie copamity siculdd recadns
_..,bwammqw&w@mwwmmmm

Q’dyﬁw;lmtshmsm'*mmm’@Mﬁﬁ%&*kwm m
- roat crtdenl retics are for load® reaching the uliisats betring eqpécity of
lv.;c:n,ns LAC&}I’MMJ&@.ZJ“M&&\& timata ghreas of
JBO kzi. . Thiz wos a cpsoTies bebresn 2 102 increse o &3x diticzia tenndla
d?b&@”&{’mm-ewW@mmq&mbﬂ ricy of 80 k2d =y be
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CTes tores columm are waldnd to the o gz.zdazz Amﬁﬂﬁm
123 Uoed with Berocticn cxmections, acm:ﬁ_z:g to cerantiomal Geien

“petheds, T recultomt shear (ovemtal to e g:‘.:f:zz) ¥23 sesicned -r-:?:_.-.j

tn ths w=b walds ezxib:ﬂ*nqmt‘mmt.@ 'f:r* BT

[on! e
’“o-?._.o.
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SRR ot cv:=: %L:-a:,z.a.,.,i::-dsir.:ntia "M-*’&;za"*ﬂmm*(,aﬁml_a.«@. _
L. cocemds)evm At wzs juteed thet thoes walds, leoded ot o S B 3
LT srbigsted cpacdty, would nod b-; et o fadd.
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‘ezpacity being ,..,:m_ b weter 2irstie Copacity Ded been erieaded, . .-
hm.a.oczflo,c* mm‘aﬁ*«"wgzmc.mmtma%lwl“’*s*\f i
mosnt ermamiiy. A sl;mifioens L:::z cpacity ds meilsbls i thess ring :
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